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Abstract:
Over the past 30 years or so | have been constructing Physics Models and writing about
them as can be seen on my web sites at www.valdostamuseum.com/hamsmith/
www.tony5m17h.net/ and on viXra - list at vixra.org/author/frank_dodd_tony_smith_jr
Due to experimental observations and my learning new techniques over those 30 years
my Physics Models have been in a state of evolving flux - for example, 30 years ago
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4,
then to contain the geometry of bounded complex domains it was EB,
then Real Clifford Algebras were used to describe evolution from a Void Empty Set g,
then Periodicity showed the importance of CI(8) and tensor product CI(8)xCI(8) = CI(16),
then E8 emerged from CI(16) to give the structure of a realistic local E8 Lagrangian,
then completion of the union of all tensor products of Cl(16) local structures
produced a realistic Algebraic Quantum Field Theory (AQFT). Since my works over
those 30 years have been written from various points of view it is not easy to navigate
among them. This paper is being written from a single point of view (that of May 2014)
in the hope that it might be easier for readers to navigate. Although the nice math of my
CI(16)-E8 model is necessary, it is not sufficient. The CI(16)-E8 model must be
consistent with experimental observations. As of now, given that most calculations are
tree-level, the model is substantially so consistent. An interesting test over the
2015-2016 time frame will be whether or not the LHC sees two additional Higgs mass
states with cross section about 20% of that of a full Standard Model Higgs.

Lagrangian



http://www.valdostamuseum.com/hamsmith/
http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net
http://www.tony5m17h.net
http://vixra.org/author/frank_dodd_tony_smith_jr
http://vixra.org/author/frank_dodd_tony_smith_jr

Preface

Over the past 30 years or so | have been constructing Physics Models and writing about
them as can be seen on my web sites at http://www.valdostamuseum.com/hamsmith/
http://www.tony5m17h.net/ and on viXra - list at http://vixra.org/author/frank_dodd_tony_smith_jr

Due to experimental observations and my learning new techniques over those 30 years
my Physics Models have been in a state of evolving flux - for example, 30 years ago
their basis was the Lie Algebra Spin(8), then to contain vectors and spinors it was F4,
then to contain the geometry of bounded complex domains it was E6,

then Real Clifford Algebras were used to describe evolution from a Void Empty Set g,
then Periodicity showed the importance of CI(8) and tensor product CI(8)xCI(8) = CI(16),
then E8 emerged from CI(16) to give the structure of a realistic local E8 Lagrangian,
then completion of the union of all tensor products of CI(16) local structures

produced a realistic Algebraic Quantum Field Theory (AQFT).

Since my works over those 30 years have been written from various points of view
it is not easy to navigate among them. This paper is being written from a single point of
view (that of May 2014) in the hope that it might be easier for readers to navigate.

A lot of math is used in my CI(16)-E8 model, some of which may be unfamiliar to many.
My efforts to find a single volume for the math of Cl(16) - E8 Lagrangian - AQFT

led me to my Princeton University Advanced Calculus text by H. K. Nickerson,

D. C. Spencer, and N. E. Steenrod. However, it is over 50 years old, so | have added
some Supplementary Material to produce a 21 MB pdf file on the web at

http://www.valdostamuseum.com/hamsmith/NSS6313.pdf
TABLE OF CONTENTS OF THE SUPPLEMENTED TEXT:

Supplementary Material in Red
I. THE ALGEBRA OF VECTOR SPACES
[I. LINEAR TRANSFORMATIONS OF VECTOR SPACES
Lie Groups and Symmetric Spaces
lll. THE SCALAR PRODUCT
IV. VECTOR PRODUCTS IN R3
Vector Products in R7
V. ENDOMORPHISMS
VI. VECTOR-VALUED FUNCTIONS OF A SCALAR
VIl. SCALAR-VALUED FUNCTIONS OF A VECTOR
VIll. VECTOR-VALUED FUNCTIONS OF A VECTOR
IX. TENSOR PRODUCTS AND THE STANDARD ALGEBRAS
Clifford Algebra and Spinors
X. TOPOLOGY AND ANALYSIS
XIl. DIFFERENTIAL CALCULUS OF FORMS
XIl. INTEGRAL CALCULUS OF FORMS
Xlll. COMPLEX STRUCTURE
Potential Theory, Green's Functions, Bergman Kernels, Schwinger Sources

Although the nice math of my CI(16)-E8 model is necessary, it is not sufficient.
My CI(16)-E8 model must be, and is, consistent with experimental observations .
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Here is a summary of E8 Physics model calculation results. Since ratios are calculated, values for one
particle mass and one force strength are assumed. Quark masses are constituent masses. Most of the

calculations are tree-level, so more detailed calculations might be even closer to observations.
Dark Energy : Dark Matter : Ordinary Matter = 0.75 : 0.21 : 0.04
Inflationary Gravitational Wave (IGW) tensor-to-scalar ratio r = 7/28
Fermions as Schwinger Sources have geometry of Complex Bounded Domains
with Kerr-Newman Black Hole structure size about 10" (-24) cm.

Particle/Force Tree-Level Higher-Order

e-neutrino 0 0 for nu 1

mu-neutrino 0 9 x 10" (-3) eV for nu 2

tau-neutrino 0 5.4 x 10" (-2) eV for nu_ 3

electron 0.5110 MeV

down quark 312.8 MeV charged pion = 139 MeV

up quark 312.8 MeVv proton = 938.25 MeV
neutron - proton = 1.1 MeV

muon 104.8 MeV 106.2 MeV

strange quark 625 MeV

charm quark 2090 MeVv

tauon 1.88 GeVv

beauty quark 5.63 GeVv

truth quark (low state) 130 GeVv (middle state) 174 GeVv

(high state) 218 GeVv

W+ 80.326 GeVv

W- 80.326 GeVv

wo 98.379 GeVv Z0 = 91.862 Gev

Mplanck 1.217x10719 GeVv

Higgs VEV (assumed) 252.5 Gev

Higgs (low state) 126 GeV (middle state) 182 GeVv
(high state) 239 GeVv

Gravity Gg (assumed) 1

(Gg) (Mproton™2 / Mplanck”2) 5 x 10" (-39)

EM fine structure 1/137.03608

Weak Gw 0.2535

Gw(Mproton”2 / (Mw+"2 + Mw-"2 + Mz0"2)) 1.05 x 10" (-5)

Color Force at 0.245 GeV 0.6286 0.106 at 91 Gev

Kobayashi-Maskawa parameters for W+ and W- processes are:

d s b
u 0.975 0.222 0.00249 -0.003881i
c -0.222 -0.0001611 0.974 -0.00003651 0.0423

t 0.00698 -0.003781 -0.0418 -0.000861 0.999
The phase angle d13 is taken to be 1 radian.

0.25

The 3-state system of Higgs and Tquark masses is a property of the CI(16)-E8 model
that can be tested at the LHC 2015-2016 run by searching for Higgs middle and high mass states

with cross section about 20% of that of a full SM Higgs.
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1. The First Grothendieck Universe is the Empty Set o
which grows by Clifford Iteration to Cl(16) which contains E8

120

= CI(0) = 1
=Cl(1) =2
1 =CI(2) = 4
(2 (92))
6 4 1 =Cl(4) =16
(2 (2)) ((2) ((2) (@ (2))) (2 (2)((9) (2 (2)))
(2 ((2)) (2 ((9)) (2 (2))
(o (2(2)) (o (2) (2 (9)))
((2) ((2))) (2 () ((2)) )
((2) (2 (2)) )
(((2)) (2 (2)) )

= Cl

—~

16) = 276 = 65,536 =

((64+464) + (64+64) ) x ( (64+64) + (64+64) )

Cl(16) BiVectors =D8 =120 =28 + ~* + 64

Cl(16) Spinors = (64+64) + (64+64)

+ 0 +64+64+64=ES8



From CI(1,3)) = 16 to CI(CI(1,3)) = 65,536 with 16 A 16 =120
( Color Scheme on this page for CI(1,3) is not the same used for CI(16) and E8)
4 6 A 4 6

N 4 = 4
AN 6 = 24
A = 4
6 A = 24
AN 6 = 6
N = 1
6N 6 = 15
6N\ = 6
AN 4 = 6
4 N\ = 16
A = 6
4 N\ = 4
N = 4

28 D4 for Gravity +

28 D4 for Standard Model +

28 AntiSymmetric D4 rotations in 8-dim SpaceTime +

28 8x8 Symmetric Off-Diagonal +

8  8x8 Symmetric Diagonal for 4 + 4 Klauza-Klein M4 x CP2 = 120

E8 structure gives a Fundamental Local Lagrangian

E8 Root Vectors =112 + 64 + = + + 64 + 64 +

Fundamental Local Lagrangian =

= f + -AntiParticle

8-dim SpaceTime
where EB8 structure of the Lagrangian Terms is given by:
E8 /D8 =64 + 64
= 8 Components of 8 Fermion Particles (first generation)
64 = 8 Components of 8 Fermion AntiParticles (first generation)
D8 / D4xD4 = 64
64 = 8-dim SpaceTime Position and Momentum

( Triality Automorphisms: 64 = 64 =64 )



D4xD4 = +
= D4 for Gravity Gauge Bosons
= D4 for Standard Model Gauge Bosons
term has total weight 28 x 1 = 28
12 generators for SU(3) and U(2) Standard Model
+
16 generators for U(2,2) of Conformal Gravity
28 D4 Gauge Bosons
each with 8-dim Lagrangian weight = 1
AntiParticle term also has total weight 8 x (7/2) = 28
8 Fermion Particle/Antiparticle types
each with 8-dim Lagrangian weight = 7/2
Since Boson Weight 28 = Fermion Weight 28
the CI(16)-E8 model has a Subtle SuperSymmetry and is UltraViolet Finite.

The CI(16)-E8 model has 8-dim Lorentz structure satisfying Coleman-Mandula
because its fermionic fundamental spinor representations are built with respect to spinor
representations for 8-dim Spin(1,7) spacetime.

( See pages 382-384 of Steven Weinberg’s book “The Quantum Theory of Fields” Vol. lll')

The CI(16)-E8 model is Chiral because

E8 contains CI(16) half-spinors (64+64) for a Fermion Generation

but does not contain CI(16) Fermion AntiGeneration half-spinors (64+64).

Fermion +half-spinor Particles with high enough velocity are seen as left-handed.
Fermion -half-spinor AntiParticles with high enough velocity are seen as right-handed.

The CI(16)-E8 model obeys Spin-Statistics because

the CP2 part of M4xCP2 Kaluza-Klein has index structure Euler number 2+1 = 3 and
Atiyah-Singer index -1/8 which is not the net number of generations because

CP2 has no spin structure but you can use a generalized spin structure

(Hawking and Pope (Phys. Lett. 73B (1978) 42-44))

to get (for integral m) the generalized CP2 index n_R - n_L = (1/2) m (m+1)

Prior to Dimensional Reduction: m =1, n_R - n_L = (1/2)x1x2 = 1 for 1 generation

After Reduction to 4+4 Kaluza-Klein: m =2, n_R - n_L = (1/2)x2x3 = 1 for 3 generations
(second and third generations emerge as effective composites of the first)

Hawking and Pope say: "Generalized Spin Structures in Quantum Gravity ...

what happens in CP2 ... is a two-surface K which cannot be shrunk to zero. ...
However, one could replace the electromagnetic field by

a Yang-Mills field whose group G had a double covering G~.

The fermion field would have to occur in representations which changed sign

under the non-trivial element of the kernel of the projection ... G~ -> G

while the bosons would have to occur in representations which did not change sign ...".
For CI(16)-E8 model gauge bosons are in the 28+28=56-dim D4 + D4 subalgebra of E8.
D4 = SO(8) is the Hawking-Pope G which has double covering G~ = Spin(8).



The 8 fermion particles / antiparticles are D4 half-spinors represented within E8

by anti-commutators and so do change sign while

the 28 gauge bosons are D4 adjoint represented within E8 by commutators

and so do not change sign. Further,

E8 inherits from F4 the property whereby

its Spinor Part need not be written as Commutators

but can also be written in terms of Fermionic AntiCommutators. ( vixra 1208.0145)

The structure of E8 Spinor Fermions of the First Generation is:

red down green down

quark Quark

blue down
quark

green up
Quark

The Spinor 128 of the 240 E8 Root Vectors are the 64 red and 64 green dots.
64 Green Dots represent Fermion Particles. 64 Red Dots represent AntiParticles.



The structure of E8 Lagrangian and SpaceTime and
Gauge Bosons for the Standard Model and Gravity / Dark Energy

Lagrangian

D8 / D4xD4
8D SpaceTime ~ / CP2 Internal Symmetry Space

M4 Physical SpaceTime N

4

The D8 112 of the 240 E8 Root Vectors are 24 orange and 24 yellow and 64 blue dots.



2. The Second Grothendieck Universe is Hereditarily Finite Sets such

as Discrete Clifford Algebras and Discrete Lattices.

Each Local Lagrangian with Creation / Annihilation density terms

lives in an E8 which in turn lives in a CI(16) Real Clifford Algebra.
By 8-Periodicity of Real Clifford Algebras tensor products of N copies of CI(16)
form a Clifford Algebra CI(16N) = CI(16) x ...(N times tensor product)... x CI(16) .
For N =274 = 16 the 16 copies of CI(16) form E8 Physics of a 4-dim HyperCube

2™ = 16 times

corresponding to 4-dim M4 Physical SpaceTime.
For N = 278 = 256 the 256 copies of Cl(16) form E8 Physics of an 8-dim HyperCube

.2"8 =256 limes ... * &%

corresponding to 8-dim E8 SpaceTime (image by Conrad Schneiker in 1987 paper by Hameroff)
and to M4 x CP2 Kaluza-Klein SpaceTime with each vertex of the 4-dim M4 HyperCube
having a 4-dim CP2 Internal Symmetry Space.
For N = 27216 = 65,536 = 418 the copies of CI(16) fill in the 8-dim HyperCube
as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code
will describe a path on the edges of an n-dimensional cube that can be used as
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".
As N grows, the copies of CI(16) continuue to fill the 8-dim HyperCube of E8 SpaceTime
using higher Hilbert curve stages from the 8-bit reflected binary Gray code
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes. If the
edges of the sub-HyperCubes, equal to the distance between adjacent copies of Cl(16),
remain constantly at the Planck Length, then the

full 8-dim HyperCube of our Universe expands as N grows to 2216 and beyond.

The Union of all CI(16) tensor products is the Union of all subdivided 8-HyperCubes
and their Completion is a huge superposition of 8-HyperCube Continuous Volumes
which Completion belongs to the Third Grothendieck Universe.



H. S. M. Coxeter in his paper Regular and Semi-Regular Polyotpes Il (Math. Z. 200,

3-45, 1988)

about the 240 units of an E8 Integral Domain said: "... "... the 16 + 16 + 16 octaves

+1, #i, &, 2k, 2E, #l, +J, =K, (21 =l +J +K)/2, (xE #i +j +k)/2, and the 192 others derived from the last
two expressions by ... the cyclic permutation ( E, i, j, I, K, k, J ), which preserves the integral domain ...

the permutation (e |1 J i k Kj ), which is an automorphism of the whole ring of octaves (and of the finite
[Fano] plane ...) transforms this particular integral domain into another one of R. H. Bruck's cyclic of
seven such domains. ...". An 8th E8 Lattice (not a closed Integral Domain, Kirmse’s mistake) can be
taken to correspond the the 1 Real Element of the Octonion Basis {1, i, j, k, E, I, J, K}.

There are 7 independent E8 Integral Domain Lattices
corresponding to the 7 Octonion Imaginary Basis Elements {i,j,k,E,I,J,K}

Associative Coassociative Heptaverton

Triangle Square
k J
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K J
kI
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K i
ig
K I-—-i |/
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I
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K i
E j
J I---j |/
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E k
j J-—-1i |/
J -—> / \ > | | -—> K--J--1i
I---K k---E /|
Ii
E i
J K-—-1i |/
K -—> / \ > | | -—> I--K--3j
I---k j---E /]

J k



E8 Lattices

E8 Lattices are based on Octonions, which have 480 different multiplication products.
E8 Lattices can be combined to form 24-dimensional Leech Lattices and
26-dimensional Bosonic String Theory, which describes E8 Physics when the strings
are physically interpreted as World-Lines. A basic String Theory Cell has as its
automorphism group the Monster Group whose order is
2746 .3720 .5"9 .726 1172 1373 .17.19.23.29.31.41.47.59.71 = about 8 x 10753.

For more about the Leech Lattice and the Monster and E8 Physics,

see viXra 1210.0072 and 1108.0027 .

E8 Root systems and lattices are discussed by Robert A. Wilson in his 2009 paper
"Octonions and the Leech lattice":

"... The (real) octonion algebra is an 8-dimensional (non-division) algebra with an
orthonomal basis { 1=i00, i0,i1,i2,i3,i4 ,i5,i6 } labeled

by the projective line PL(7) ={ oo} u F7

The E8 root system embeds in this algebra ... take the 240 roots to be ...

112 octonions ... +/- it +/- iu for any distinct t,u

...and ...

128 octonions (1/2)( +/- 1 +/-i0 +/- ... +/-i6 ) ...[with]... an odd number of minus signs.
Denote by L the lattice spanned by these 240 octonions

Lets=(1/2)(-1+i0+..+i6)sosisinL... write R for Lbar ...

(1/2) (1+i0)L=(1/2) R (1 +i0) is closed under multiplication ... Denote this ...by A
... WritingB=(1/2) (1+i0)A(1+i0) ...from ... Moufang laws ... we have
LR=2B,and...BL=LandRB=R ...[als0]... 2B =L sbar

.t.r.le roots of B are

[16 octonions ]... +/- it for t in PL(7)

... together with

[ 112 octonions ]... (1/2) ( +/- 1 +/- it +/-i(t+1) +/-i(t+3) ) ...fortin F7

...and ...

[ 112 octonions ]... (1/2) ( +/- i(t+2) +/- i(t+4) +/- i(t+5) +/- i(t+6) ) ...fortin F7

B is not closed under multiplication ... Kirmse's mistake

...[ but]... as Coxeter ... pointed out ...

... there are seven non-associative rings At = (1/2) (1 +it)B (1 +it),
obtained from B by swapping 1 with it ... for t in F7

LR = 2B and BL = L ...[which]... appear[s] not to have been noticed before ... some
work ... by Geoffrey Dixon ...".



Geoffrey Dixon says in his book "Division Algebras, Lattices, Physics, Windmill Tilting"
using notation {e0,e1,e2,e3,e4,e5,e6,e7} for the Octonion basis elements

that Robert A. Wilson denotes by {1=i00,i0,i1,i2,i3,i4,i5 ,i6}

and | sometimes denote by {1,i,j,k,E,l,J,K}: "...

y=  {*ea},

2 {(Xeq tep e, teg)/2:a,b, c,ddistnct,
t:{;|tt(.|t:,-t:'j:':' _Ll}
—even - —
— — | —'.).
t‘;»’e: L Sp.dn{zu'tn }
El = {l te, = €) \,? (I.’)di.\link‘l:'.
=3 {(> .0 *€a)/V/8 : even number of +'s },
.—',lid pa— p—
= =1 U =3,
—_— —od
£24d —  span{=°d4}

(spans over integers)
=even has 16+224 = 240 elements ... =odd has 112+128 = 240 elements ...

E8even does not close with respect to our given octonion multiplication
...[but]...

the set =even[0-a], derived from =even by replacing each occurrence of €0 ... with ea,
and vice versa, is multiplicatively closed. ...".

Geoffrey Dixon's =even corresponds to Wilson's B which | denote as 1ES8.

Geoffrey Dixon's Zeven[0-a] correspond to Wilson's seven At
which | denote as iE8, JE8, kE8, EES8, IE8, JES8, KES.

Geoffrey Dixon's =odd corresponds to Wilson's L.

My view is that the E8 domains 1E8 = Zeven = B is fundamental

because

E8 domains iE8, JE8, kKE8, EES8, IE8, JE8, KE = =even[0-a] are derived from 1E8
and L and L s are also derived from 1E8 = =even = B.



Using the notation {1,i,j,k,E,I,J,K} for Octonion basis

notice that in the CI(16)-E8 model introduction of Quaternionic substructure
to produce (4+4)-dim M4 x CP2 Kaluza-Klein SpaceTime

requires breaking Octonionic light-cone elements
(+-1+/-i+/-j+-k+/-E+/-14/-d+-K)/2

into Quaternionic 4-term forms like (+/-A+/-B+/-C +/-D) /2.

To do that, consider that there are (814) = 70 ways to choose 4-term subsets

of the 8 Octonionic basis element terms. Using all of them produces

224 4-term subsets in each of the 7 Octonion Imaginary E8 lattices
iE8,JE8,KE8,EES8,IE8,JE8,KE8 each of which also has 16 1-term first-shell vertices.

56 of the 70 4-term subsets appear as 8 in each of the 7 Octonion Imaginary E8 lattices.

The other 70-56 = 14 4-term subsets occur in sets of 3 among 7x6 = 42 4-term subsets
as indicated in the following detailed list of the 7 Octonion Imaginary ES8 lattices:

EES8:

112 of D8 Root Vectors

16 appear in all 7 of iE8,JjE8,kE8,EE8,IE8,JE8,KES8
+1, *i, +j, tk, *E, *I, *J, #K

96 appear in 3 of iES8, jE8,kE8,EE8,IE8,JE8,KES8

(¥1 K *E *k)/2 (*i *j *I *J)/2 kKE8 , EE8 , KE8
(t1 +J +j *E)/2 (*I *K tk *i)/2 jE8 , EE8 , JE8
(t1 *tE #I +i)/2 (*K tk *J +j)/2 iE8 , EE8 , IES8

128 of D8 half-spinors appear only in EES8
(¥t1 *I *J #K)/2 (fE #i #j tk)/2
(t1 tk *i +J)/2 (tj *I *K *E)/2
(£1 *i #K #3)/2 (tk +J *E +I)/2
(t1 +j tk %I)/2 (£J fE #i #K)/2



iES8:
112 of D8

16 appear in all 7 of iES8, jE8,kE8,EE8,IE8,JE8,KES8
+1, i, +j, %k,

96 appear
(1 +I #i
(¥1 K #J
(1 tk

1+
-

128
(+1
(+1
(+1
(+1

+ H+ + I+ 0
H =

R

jE8:
112 of D8
16 appear

96 appear
(x1 tk *j
(1 I #K
(1 +j £E

128
(+1
(+1
(+1
(+1

H+ I+ I+ I+ O
2 I ST T s I
+ 1+ I+ 1+
H G H

kES8:
112 of D8
16 appear

96 appear
(1 +J tk
(1 +j #i
(1 tk

+ I+
=

128
(+1
(+1
(+1
(+1

I+ 4+ I+ I+ O
H H XN M

I+ 1+ I+ I+
G| @

[
H

I +J)/2

Root Vectors

tE,

+1,

+J, K

in 3 of iE8,jE8,kE8,EE8,IE8,JE8,KES

tk
tk
T

tE)/2 (%]
ti)/2 (%]
+j)/2 (*E

half-spinors
+T)/2 (i %
tK)/2 (ti tk
(i %k

tk)/2 (i *]

Root Vectors

in all 7 of iES8,jES,kE8,EES,IES8,JES,KES
+1, i, +j, #k,

tE,

+1,

tJ *K)/2 iE8
E tI)/2 iES8
tK)/2 iES8

1+

+

[

appear only
+J)/2
tJ)/2
tK)/2
tK)/2
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HHHHE
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, EE8
, JE8
» JE8

in iES8
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IES8
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tk
tk
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tI)/2 (%]
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Coxeter said in "Integral Cayley Numbers" (Duke Math. J. 13 (1946) 561-578 and
in "Regular and Semi-Regular Polytopes IlI" (Math. Z. 200 (1988) 3-45):
"... the 240 integral Cayley numbers of norm1 ... are the vertices of 4_21

The polytope 4_21 ... has cells of two kinds ...

a seven-dimensional "cross polytope" (or octahedron-analogue) B_7
... there are ... 2160 B_7's ...

and ...

a seven-dimensional regular simplex A_7

... there are 17280 A_7's

the 2160 integral Cayley numbers of norm 2 are
the centers of the 2160 B_7's of a 4_21 of edge 2

the 17280 integral Cayley numbers of norm 4 (other than the doubles
of those of norm 1) are the centers of the 17280 A_7's of a 4_21 of edge 8/3 ...
[ Using notation of {a1,a2,a3,a4,a5,a6,a7,a8} for Octonion basis elements we have ]

norm 1

112 like (+/- a1 +/- a2)
[which correspond to 112 =16 + 96 = 16 + 6x16 in each of the 7 ES8 lattices]

128 like (1/2) (- a1l + a2 + a3 + ... + a8 ) with an odd number of minus signs
[which correspond to 128 = 8x16 in each of the 7 ES8 lattices]

112 128



norm 2

16 like +/- 2 al
[which correspond to 16 fo the 112 in each of the 7 E8 lattices]

1120 like +/- a1 +/- a2 +/- a3 +/- a4
[which correspond to 70x16 = (56+14)x16 that appear in the 7 E8 lattices

with each of the 14 appearing in three of the 7 ES8 lattices so that

the 14 account for (14/7)x3x16 = 6x16 = 96 in each of the 7 E8 lattices
and for 14x16 = 224 of the 1120

and

with each of the 56 appearing in only one of the 7 E8 lattices so that
the 56 account for (56/7)x16 = 128 in each of the 7 E8 lattices

and for 56x16 = 896 = 7x128 of the 1120 ]

1024 like (1/2)( 3a1 + 3a2 + a3 + a4 + ... + a8 ) with an even number of minus signs
[which correspond to 8x128 = 8 copies of the 128-dim Mirror D8 half-spinors that
are not used in the 7 ES8 lattices. ...] ...".

One of the 128-dimensional Mirror D8 half-spinors from the 1024

combines with

the 128 from the 1120 corresponding to the one of the 7 ES8 lattices that corresponds
to the central norm 1 240 = 112+128

and

the result is formation of a 128+128 = 256 corresponding to the Clifford Algebra CI(8)
so that

the norm 2 second layer contains 7 copies of 256-dimensional CI(8)

so the 2160 norm 2 vertices can be seen as

7(128+128) + 128 + 16 + 224 = 2160 vertices.



The 256 vertices of each pair 128+128 form an 8-cube with 1024 edges, 1792 square
faces, 1792 cubic cells, 1120 tesseract 4-faces, 448 5-cube 5-faces, 112 6-cube 6-
faces, and 16 7-cube 7-faces. The image format of African Adinkra for 256 Odu of IFA

-

l“ll\
b:?% Mvﬁ' '\"MH'QI\ oA

A '!F\f\nnp “"ﬁ‘;‘ﬁ N'M ‘-_.c

v vﬁv“v'lv TR 4

shows CI(8) graded structure 1 + 8 + 28 + 56 + 70 + 56 + 28 + 8 + 1 of 8-cube vertices.
Physically they represent Operators in H92 x SL(8) Generalized Heisenberg Algebra
that is the Maximal Contraction of E8:

Odd-Grade Parts of CI(8) =
= 128 D8 half-spinors of one of iE8, JE8, KE8, EES8, IE8, JE8, KES8
8+56 grades-1,3 = Fermion Particle 8-Component Creation (AntiParticle Annihilation)
56+8 grades-5,7 = Fermion AntiParticle 8-Component Creation (Particle Annihilation)

Even-Grade Subalgebra of CI(8) = 128 Mirror D8 half-spinors =
28 grade-2 = Gauge Boson Creation (16 for Gravity, 12 for Standard Model)
28 grade-6 = Gauge Boson Annihilation (16 for Gravity , 12 for Standard Model)
(each 28 = 24 Root Vectors + 4 of Cartan Subalgebra)
64 of grade-4 = 8-dim Position x Momentum
1+(3+3)+1 grades-0,4,8 = Primitive Idempotent:
(1+3) = Higgs Creation; (3+1) = Higgs Annihilation
=112 D8 Root Vectors + 8 of E8 Cartan Subalgebra + 8 Higgs Operators



3. The Third Grothendieck Universe is the Completion of Union of all
tensor products of Ci(16) Real Clifford algebra

Since the CI(16)-E8 Lagrangian is Local and Classical,
it is necessary to patch together Local Lagrangian Regions to form a Global Structure
describing a Global Cl(16)-E8 Algebraic Quantum Field Theory (AQFT).

The usual Hyperfinite [I11 von Neumann factor for creation and annihilation operators on
Fermionic Fock Space over C/A(2n) is constructed by completion of the union of all
tensor products of 2x2 Complex Clifford algebra matrices, which have Periodicity 2,

SO

for the Cl16)-E8 model based on Real Clifford Algebras with Periodicity 8,

whereby any Real Clifford Algebra, no matter how large,

can be embedded in a tensor product of factors of Cl(8) and of CI(8)xCI(8) = CI(16),

the completion of the union of all tensor products of CI(16) = CI(8)xCI(8)

produces a generalized Hyperfinite [11 von Neumann factor

that gives the CI(16)-E8 model a natural Algebraic Quantum Field Theory.

The overall structure of Cl(160-E8 AQFT is similar to the Many-Worlds picture
described by David Deutsch in his 1997 book "The Fabric of Reality" said (pages 276-283):

"... there is no fundamental demarcation between snapshots of other times and
snapshots of other universes ... Other times are just special cases of other universes ...
Suppose ... we toss a coin ... Each point in the diagram represents one snapshot

Heads
Spinning Predictably
heads

Predictably T
ﬂ ]

s

c—— — —
Ingreasing clock readengs

... in the multiverse there are far too many snapshots for clock readings alone to locate
a snapshot relative to the others. To do that, we need to consider the intricate detail of
which snapshots determine which others. ...

in some regions of the multiverse, and in some places in space,

the snapshots of some physical objects do fall, for a period, into chains,

each of whose members determines all the others to a good approximation ...".

The Real Clifford Algebra CI(16) containing E8 for the Local Lagrangian of a Region
is equivalent to a " snapshot" of the Deutsch "multiverse".

The completion of the union of all tensor products of all Cl(16)-E8 Local Lagrangian
Regions forms a generalized hyperfinite [11 von Neumann factor AQFT

and emergently self-assembles into a structure = Deutsch multiverse.



For the CI(16)-E8 model AQFT to be realistic, it must be consistent

with EPR entanglement relations. Joy Christian in arXiv 0904.4259 said:
“... a [geometrically] correct local-realistic framework ... provides

exact, deterministic, and local underpinnings ... The alleged non-localities
... result from misidentified [geometries] of the EPR elements of reality. ...
The correlations are ... the classical correlations [ such as those ]

among the points of a 3 or 7-sphere ... S3 and S7 ... are ... parallelizable ...
The correlations ... can be seen most transparently

in the elegant language of Clifford algebra ...”.

Since E8 is a Lie Group and therefore parallelizable

and lives in Clifford Algebra CI(16), the CI(16)-E8 model is consistent with EPR.

The Creation-Annihilation Operator structure of CI(16)-E8 AQFT is given by the
Maximal Contraction of E8 = semidirect product A7 x h92

where h92 = 92+1+92 = 185-dim Heisenberg algebra and A7 = 63-dim SL(8)

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

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

The 1 is a scalar and SL(8,R) = Spin(8) + Traceless Symmetric 8x8 Matrices,

so SL(8,R) represents a local 8-dim SpaceTime in Polar Coordinates.
Odd Grades -1 and +1 =64 + 64

Each = 64 = 8x8 = Creation/Annihilation Operators for 8 components of 8 Fundamental Fermions.
Even Grades -2 and +2 = 28 + 28

Each = Creation/Annihilation Operators for 28 Gauge Bosons of Gravity + Standard Model.

The CI(16)-E8 AQFT inherits structure from the CI(16)-E8 Local Lagrangian

f + -AntiParticle
8-dim SpaceTime

The CI(16)-E8 generalized Hyperfinite 111 von Neumann factor Algebraic Quantum Field

Theory is based on the Completion of the Union of all Tensor Products of the form
CI(16) x ...(N times tensor product)... x Cl(16) = CI(16N)

For N = 278 = 256 the copies of CI(16) are on the 256 vertices of the 8-dim HyperCube




For N = 27216 = 65,536 = 478 the copies of CI(16) fill in the 8-dim HyperCube

as described by William Gilbert’s web page: “... The n-bit reflected binary Gray code
will describe a path on the edges of an n-dimensional cube that can be used as
the initial stage of a Hilbert curve that will fill an n-dimensional cube. ...".

The vertices of the Hilbert curve are at the centers of the 248 sub-8-HyperCubes whose
edge lengths are 1/2 of the edge lengths of the original 8-dim HyperCube

As N grows, the copies of CI(16) continue to fill the 8-dim HyperCube of E8 SpaceTime
using higher Hilbert curve stages from the 8-bit reflected binary Gray code
subdividing the initial 8-dim HyperCube into more and more sub-HyperCubes.

If edges of sub-HyperCubes, equal to the distance between adjacent copies of CI(16),
remain constantly at the Planck Length, then the
full 8-dim HyperCube of our Universe expands as N grows to 2216 and beyond
similarly to the way shown by this 3-HyperCube example for N = 23, 413, 83
from Wiliam Gilbert’s web page:

The Union of all CI(16) tensor products is
the Union of all subdivided 8-HyperCubes
and
their Completion is a huge superposition of 8-HyperCube Continuous Volumes
which Completion belongs to the Third Grothendieck Universe.



4. World-Line String Bohm Quantum Potential
and Quantum Consciousness

The CI(16)-E8 AQFT inherits structure from the CI(16)-E8 Local Lagrangian

f + -AntiParticle
8-dim SpaceTime

whereby World-Lines of Particles are represented by Strings moving in a space
whose dimensionality includes 8v = 8-dim SpaceTime Dimensions +

+ 8s+ = 8 Fermion Particle Types + = 8 Fermion AntiParticle Types

combined in the traceless part J(3,0)o of the 3x3 Octonion Hermitian Jordan Algebra

a 8s+ 8v
8s+* b
8v* 8s-* -a-b

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

Slices of 8v SpaceTime are represented as D8 branes. Each D8 brane has
Planck-Scale Lattice Structure superpositions of 8 types of E8 Lattice
denoted by 1ES8, iES8, JE8, kE8, EES, IE8, JE8, KE8

Stack D8 branes to get SpaceTime with Strings = World-Lines
with
a and b representing
ordering of D8 brane stacks and Bohm-type Quantum Potential

Let Oct16 = discrete mutiplicative group { +/-1, +/-i, +/-j, +/-k, +/-E, +/-I, +/-J, +/-K}.
Orbifold by Oct16 the to get
Orbifold by Oct16 the 8s- to get 8 Fermion AntiParticle Types

Gauge Bosons from 1E8 and EES8 parts of a D8 give
Gauge Bosons from IE8, JE8, and KES8 parts of a D8 give
Gauge Bosons from 1ES8, iE8, JE8, and kES8 parts of a D8 give

The 8x8 matrices for collective coordinates linking one D8 to the next D8
give Position x Momentum



Green, Schwartz, and Witten say in their book "Superstring Theory" vol. 1 (Cambridge 1986)

"... For the ... closed ... bosonic string .... The first excited level ... consists of ...
the ground state ... tachyon ... and ... a scalar ... 'dilaton’ ... and ...

SO(24) ... little group of a ...[26-dim]... massless patrticle ... and ...

a ... massless ... spin two state ...".

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

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

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

The massless spin two state is what | call the Bohmion:

the carrier of the Bohm Force of the Bohm-Sarfatti Quantum Potential.

Peter R. Holland says in his book "The Quantum Theory of Motion" (Cambridge 1993)

"... the total force ... from the quantum potential ... does not ... fall off with distance ...

because ... the quantum potential ... depends on the form of ...[the quantum state]...
rather than ... its ... magnitude ...".

Quantum Consciousness is due to Resonant Quantum Potential Connections among
Quantum State Forms. The Quantum State Form of a Conscious Brain is determined by
the configuration of a subset of its 10718 to 10719 Tubulin Dimers

with math description in terms of a large Real Clifford Algebra.

First consider Superposition of States involving one tubulin
with one electron of mass m and two different position states separated by a .
The Superposition Separation Energy Difference is the gravitational energy
E_electron=G m"2/a
For any single given tubulin a = 1 nanometer = 10”(-7) cm so that for a single Electron
T =h/E_electron = ( Compton / Schwarzschild ) (a/c) = 10726 sec = 10" 9 years

Now consider the case of N Tubulin Electrons in Coherent Superposition
Jack Sarfatti defines coherence length L by LA3 = N a3 so that
the Superposition Energy E_N of N superposed Conformation Electrons is
E_N =G MA2 /L = NA(5/3) E_electron
The decoherence time for the system of N Tubulin Electrons is
T_N=h/E_N=h/NA5/3) E_electron = N/(-5/3) 10726 sec

So we have the following rough approximate Decoherence Times T_N

Time Number of
TN Involved Tubulins
10/(-5) sec 10M8

25 x 107(-3) sec (40 Hz) 10M6



Quantum Resonant States in Superposition

A Quantum Resonant Consciousness (QRC) Superposition State is

a Tubulin Configuration of up to 2264 = 10M9 Tubulins (each Tubulin = 1 qubit)
with each QRC State in the Superposition being organized

with respect to the E8 inside CI(16) Clifford Algebras.

Each QRC State, analagous to a Possible Conscious Thought,

is represented by a Chain of Local E8-CI(16) Deutsch-type Multiverse Snapshots
in which each Link in the Chain is

a Central Local E8-CI(16) Multiverse Shapshot

connected to

a Past Local E8-CI(16) Multiverse Snapshot

and

a Future Local E8-CI(16) Multiverse Snapshot.

Since CI(16) is 216 = 65,536-dimensional each Link in the QRC State Chain requires
the information of 2M16 x 2216 x 216 = 248 Tubulin qubits.

The remaining 2\(64-48) = 216 = 26 x 20 = 64 x 1024 Tubulin qubits represent:
64 Links in each Chain of a Possible Conscious Thought

and

1024 Possible Conscious Thoughts in the QRC Superposition.

After Decoherence of the QRC Superposition there emerges the One Actual Thought.

Each of the Local E8-CI(16) Multiverse Snapshots is described by an E8 State.

Since E8 has 240 Root Vectors

and

the 240 Root Vectors correspond to the 240-Polytope (see “Geometric Frustration” by Sadoc

and Mosseri (Cambridge 2006) where they say “The polytope 240 ...[is]... not a regular polytope ... but ...
an ordered structure on a hypersphere ... S3 ... which is chiral ... generated by adding two replicas of the
{3,3,5}, displaced along a screw axis of S3...”.)

each Local E8-CI(16) Multiverse Snapshot is represented by a pair of {3,3,5} 600-cells.

Each of the 600-cells has 120 vertices corresponding to the 120-dimensional Icosahedral Double (ID)
group which in turn corresponds to E8 (John McKay said on usenet sci.math in 1993:
"... For each finite subgroup of SU2, we get an affine Dynkin diagram ...
3
|
E[8] 1-2-3-4-5-6-4-2
... The [ McKay ] correspondence is ...
E[8] ...[ corresponds to ] 2.Alt[5] = SL(2,5) binary icosahedral [ ID group ] ...
There are [ 8+1 = 9 balance numbers for E8 ]...
The sum of the numbers [ 1+2+3+4+5+6+4+2+3 = 30 is ] h = Coxeter number.
The sum of the squares is the order of ...[ 120-element ID for E8 ]...
They are the periods of products of pairs of Fischer involutions mod centre ... E[8] ...[ for ]... Monster
... for the E8 - icosahedral ... case, the singularity is x"2+y"3+z"5=0 ...”.



Robert Gilmore, in his book “Catastrophe Theory” (Dover 1981) said:
"...[ The Icosahedral Double Group Catastrophe ]... E8 ...[ has ]... Catastrophe Germ ... X3 + YA5
..[ with ]... Perturbation ... a1 Y +a2 Y2 +a3 Y3 +a4 X +ab XY +a6 X YA2 + a7 X Y3
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The rules for delerminacy and unfolding are particularly easy o camry out

for E, and E, because both 3f/dx and &/3y are monomials. These calculations
are summarized diagrammatically in Fig. 23.4,
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Figure 23.4 For F. and F, all monommals of degree 4 and 3 can be expressed in the form (&1 /¢, Im,
The unfolding terms are represented by open ardes We exclude the constant term

for E8 ...[ with ]... control parameter space R7 ...[ basis {a1,a2,a3,a4,a5,a6,a7}]...
the maximum number ... of isolated critical points ..[is]... 8 ...”.

In his Appendix to Jeffrey Mishlove’s book “Roots of Consciousness”, Saul-Paul Sirag did not “exclude the
constant term” as Robert Gilmore did, so, if we add a control parameter a0, we see that the ID E8
Catastrophe Control Parameter Space is R8 with basis {a0,a1,a2,a3,a4,a5,a6,a7}.

Adding two basis elements {X,Y?} of ID Catastrophe Germ space whose polynomials

are invariant under the lcosahedral Double Group ID results in 8+2 = 10 dimensions.



David Ford and John McKay wrote in the book "The Geometric Vein"

(Springer-Verlag 1981):

"... The columns of the character tables of ... the binary icosahedral group

...[ ID Icosahedral Double Group]... of order 120

are the (suitably normalized) eigenvectors of the Cartan matrices of type ... E8 ...
[Letgr=(1/2) (-1 -sqgrt(5) ) and GR = (1/2) (- 1 + sqgrt(5) ) and note that gr + GR =-1]

1 1 1 1 1 1 1 1 1
2 =2 0o -1 1 GR gr -gr -GR
2 =2 0o -1 1 gr GR -GR -gr
3 3 -1 0 0 -gr -GR -GR -gr
3 3 -1 0 0 -GR -gr -gr -GR
4 4 0 1 1 -1 -1 -1 -1
4 -4 0 1 -1 -1 -1 1 1
5 5 1 -1 -1 0 0 0 0
6 -6 0 0 0 1 1 -1 -1

A Cartan matrix for E8 is
2 0-1 0 0 O
0O 2 0-1 0 O

0 2-1 0 O
-1 -1 2 -1 0

0

0

-1 0

0 0

0 0 0-1 2-1 0
0
0

O O O O oo

o 0 0-1 2 -1
o 0 0 0-1 2 -1
o 0o 0 0 0 O0-1 2

Note that E8 can be constructed from the representations of E6 and D8.

The grade-1 vector representation of D8 is 120-dimensional.

The half-spinor representation of D8 is 128-dimensional.

The adjoint representation of E8 is 120 + 128 = 248-dimensional.

E6 has 27-dimensional and 78-dimensional representations.

E8 Dynkin representations are:

147,250

|

248 - 30,380 - 2,450,240 - 146,325,270 - 6,899,079,264 - 6,696,000 - 3,875
To construct them:
First, construct the exterior/wedge products of the E8 adjoint 248:
The grade-1 part has dimension 248.
The grade-2 part has dimension 248A\248 = 30,628.
The grade-3 part has dimension 248N\248/\248 = 2,511,496.
The grade-4 part has dimension 248/\248/\248/\248 = 153,829,130.
The grade-5 part has dimension 248N\248/\248\248/\248 = 7,506,861,544.
Now:
Keep the grade-1 part of dimension 248.
Subtract off 248 from 248/\248 = 30,628 to get 30,380.
Subtract off 2 x 248N\248 = 2 x 30,628 from 248N\248/\248 = 2,511,496 to get 2,450,240.
Subtract off 2 x 2,511,496 and 2,450,240 and 30,628
from 248/\248/\248/\248 = 153,829,130 to get 146,325,270.
Subtract off 2 x 153,829,130 and 2 x 146,325,270 and 2 x 2,511,496 and 2,450,240 and 248
from 248/\248/\248N\248/\248 = 7,506,861,544 to get 6,899,079,264.
These are 5 of the 8 fundamental representations of E8.



They, like the D(N) and A(N) series constructions,
are all in the same exterior algebra (of A248),
and so can be represented as the vertices of a pentagon

What about the 6th and 7th fundamental representations of E8?

Consider the 27-dimensional E6 representation space. Add 32 copies of the 128-dimensional D8 half-
spinor space, and subtract off one copy of the 248-dimensional E8 representation space

to get a 27 + 32 x 128 - 248 = 3,875-dimensional representation space.

Now, consider the antisymmetric exterior wedge algebra of that 3,875-dimensional space.

The grade-1 part has dimension 3,875. The grade-2 part has dimension 3,875A3,875 = 7,505,875.
Now:

Keep the grade-1 part of dimension 3,875.

From the grade-2 part, subtract off 5 x 147,250 and 2 x 30,628 and 3 x 3,875 and 3 x 248

from 3,875/3,875 = 7,505,875 to get 6,696,000. They are the 6th and 7th fundamental representations.
Since they are not in the same A248 exterior algebra as the 5 pentagon-vertex fundamental
representations of E8, they should not be vertices in the same plane as the pentagon.

However, since they are in the same A\3,875 exterior algebra, they should be collinear, one above and
one below the pentagon, thus forming a pentagonal bipyramid.

What about the 8th fundamental representation of E87?

Consider 2 x 24x24 - 1 =2 x 576 - 1 = 1,151 copies of the 128-dimensional D8 half-spinor space,

and subtract off one copy of the 78-dimensional E6 representation space

to get a representation space of dimension 1,151 x 128 - 78 = 147,328 - 78 = 147,250.

Now, consider the antisymmetric exterior wedge algebra of that 147,250-dimensional space.

The grade-1 part has dimension 147,250. It is the 8th fundamental representation of ES8.

Since it is not in the same N\248 exterior algebra as the 5 pentagon-vertex fundamental representations of
ES8, it should not be a vertex in the same plane as the pentagon.

Also, since it is not in the same N\3,875 exterior algebra as the two bipyramid-peak-vertex fundamental
representations of E8, it should not be a vertex on the same line as the pentagonal bipyramid axis.

It should represent a vertex creating a triangle whose base is one of the sides of the pentagon

and whose top is near one of the bipyramid-peak-vertices, to which it is connected by a line.

To produce a symmetric figure, the vertex must be reproduced in 5 copies,

one over each of the 5 sides of the pentagon.

Then, for the entire figure to be symmetric, it must form an icosahedron.

The binary icosahedral group {2,3,5} is of order 120.

Another way to look at it is:

The graded sequence 248 248/\248 248N\248/\248 248N\248/\248/\248 248/\248/\248/\248/\248
has symmetry Cy(5) of order 5 for cyclic permutations,but do not use Hodge duality

since 248N\248/N\248/\248/\248 is fixed by its relation to 3,875A3,875/3,875.

The graded sequence 3,875 3,875A3,87 3,875/\3,875/\3,875

has symmetry Cy(3) of order 3 for cyclic permutations, but do not use Hodge duality

since 3,875A3,875/3,875 is fixed by its relation to 248A\248N\248/\248/\248.

The graded sequence 147,250 147,250A147,250

has symmetry Cy(2) of order 2 for cyclic permutations, but do not use Hodge duality

since 147,250A\147,250 is fixed by its relation to 248N\248N\248/\248/N\248.

The +/- signs for the D5 half-spinors inherited from E6 through E7 have symmetry of order 2.
Since E8 is the sum of the 120-dimensional adjoint representation of D8

plus ONE of the 128-dimensional half-spinor representations of D8,

there is a choice to be made as to which of the two half-spinor representations of D8 are used.
As they are mirror images of each other, that choice has a symmetry of order 2.

Therefore:

the total symmetry group is of order 5x3x2x2x2 = 120,

the symmetry of the binary icosahedral group {2,3,5} corresponding by McKay to the E8 Lie Algebra.



5. Our Universe emerged from its parent in Octonionic Inflation

¥ Qur Universe

QOur
Parent Universe

As Our Parent Universe expanded to a Cold Thin State Quantum Fluctuations occurred.
Most of them just appeared and disappeared as Virtual Fluctuations,

but at least one Quantum Fluctuation had enough energy to produce 64 Unfoldings

and reach Paola Zizzi's State of Decoherence

thus making it a Real Fluctuation that became Our Universe.

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

Unlike "the inflationary multiverse" decribed by Andrei Linde in arXiv 1402.0526 as
"a scientific justification of the anthropic principle",
in the CI(16)-E8 model ALL Universes (Ours, Ancestors, Descendants)
have the SAME Physics Structure as E8 Physics ( viXra 1312.0036 and 1310.0182)

In the CI(16)-E8 model,
our SpaceTime remains Octonionic 8-dimensional throughout inflation.

Stephen L. Adler in his book Quaternionic Quantum Mechanics and Quantum Fields (1995) said at
pages 50-52, 561: "... If the multiplication is associative, as in the complex and
quaternionic cases, we can remove parentheses in ... Schroedinger equation
dynamics ... to conclude that ... the inner product < f(t) | g(t) > ... is invariant ...

this proof fails in the octonionic case, and hence one cannot follow the standard
procedure to get a unitary dynamics. ...[so there is a]...

failure of unitarity in octonionic quantum mechanics ...".

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



Inflation begins in Octonionic Cl(16)-E8 Physics with a Quantum Fluctuation
initially containing only one CI(16) E8 Local Lagrangian Region

The Fermion Representation Space for a Cl(16) E8 Local Lagrangian Region
is E8 / D8 = the 64+64 = 128-dim +half-spinor space 64s++ + 64s+- of Cl(16)
64s++ = 8 components of 8 Fermion Particles
64s+- = 8 components of 8 Fermion Antiparticles

By 8-Periodicity of Real Clifford Algebras CI(16) = tensor product CI(8) x CI(8)

where the two copies of CI(8) can be denoted by CI(8)G and CI(8)SM
(in E8 Physics CI(8)G gives Gravity with Dark Energy and CI(8)SM gives the Standard Model )

CI(8)G and CI(8)SM each have 8-dim half-spinor spaces 8Gs+ 8Gs- and 8SMs+ 8SMs-
8Gs+ and 8SMs+ representing 8 Fermion Particles
8Gs- and 8SMs- representing 8 Fermion Antiparticles
so that
64s++ = 8Gs+ x 8SMs+ for First Generation Particles of E8 Physics
64s+- = 8Gs+ x 8SMs- for First Generation AntiParticles of E8 Physics
64s-+ = 8Gs- x 8SMs+ for AntiGeneration Particles ( NOT in E8 Physics )
64s-- = 8Gs- x 8SMs- for AntiGeneration AntiParticles ( NOT in E8 Physics )
where
+/- half-spinor of CI(8)G determines +/- half-spinor of CI(16)
and Generation or AntiGeneration ( only +half-spinor Generation is in E8 )

+/- half-spinor of CI(8)SM determines Particle or AntiParticle



E8 Physics has Representation space for 8 Fermion Particles + 8 Fermion Antiparticles
on the original CI(16) E8 Local Lagrangian Region that is 64s++ + 8 of 64s+- =

where a Fermion Representation slot _ of the 8+8 = 16 slots can be filled

by Real Fermion Particles or Real Fermion Antiparticles -
IF the Quantum Fluctuation( QF ) has enough Energy to produce them as Real and
IF the CI(16) E8 Local Lagrangian Region has an Effective Path from its QF Energy
to that Particular slot. ( see Appendix Il for Geoffrey Dixon's ideas and Effective Path of QF Energy )

Since E8 contains only the 128 +half-spinors and none of the 128 -half-spinors of CI(16)
the only Effective Path of QF Energy to E8 Fermion Representation slots

goes to the only Fermion Particle slots that are also of type +

that is, to the 8 Fermion Particle Representation slots

+

Next, consider the first Unfolding step of Octonionic Inflation.It is based on

all 16 = 8 Fermion Particle slots + 8 Fermion Antiparticle Representation slots

whether or not they have been filled by QF Energy.

7 of the 8 Fermion Particle slots correspond to the 7 Imaginary Octonions and
therefore to the 7 Independent E8 Integral Domain Lattices and

therefore to 7 New CI(16) E8 Local Lagrangian Regions.

The 8th Fermion Particle slot corresponds to the 1 Real Octonion and

therefore to the 8th E8 Integral Domain Lattice ( not independent - see Kirmse's mistake ) and
therefore to the 8th New CI(16) E8 Local Lagrangian Region.

Similarly, the 8 Fermion Antiparticle slots Unfold into 8 more New New CI(16) E8 Local
Lagrangian Regions, so that one Unfolding Step is a 16-fold multiplication

of Cl(16) E8 Local Lagrangian Regions:

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



so it is clear that the Octonionic Inflation Unfolding Process
creates Fermion Particles with no Antiparticles,
thus explaining the dominance of Matter over AntiMatter in Our Universe.

Each Unfolding has duration of the Planck Time Tplanck
and none of the components of the Unfolding Process Components are simultaneous,
so that the total duration of N Unfoldings is 2N Tplanck.

Paola Zizzi in gr-qc/0007006 said: "... during inflation,

the universe can be described as a superposed state of quantum ... [ qubits ].
the self-reduction of the superposed quantum state is ... reached at the end of
inflation ...[at]... the decoherence time ... [ Tdecoh = 1079 Tplanck = 107(-34) sec] ...
and corresponds to a superposed state of ... [ 10219 = 2464 qubits ]. ...".

Why decoherence at 64 Unfoldings = 2264 qubits ?

2764 qubits corresponds to the Clifford algebra Cl(64) = CI(8x8).

By the periodicity-8 theorem of Real Clifford algebras, Cl(64) is the smallest Real
Clifford algebra for which we can reflexively identify each component CI(8)

with a vector in the CI(8) vector space. This reflexive identification/reduction causes
our universe to decohere at N = 264 = 10M9

which is roughly the number of Quantum Consciousness Tubulins in the Human Brain.



The Real Clifford Algebra CI(8) is the basic building block of Real Clifford Algebras
due to 8-Periodicity whereby CI(8N) = CI(8) x ...(N times tensor product)... x CI(8)

An Octonionic basis for the CI(8) 8-dim vector space is {1,i,j,k,E,I,J,K}

NonAssociativity, NonUnitarity, and Reflexivity of Octonions is exemplified by
the 1-1 correspondence between Octonion Basis Elements and E8 Integral Domains

1 <=>O0ES8
i<=>1E8
j<=>2E8
k <=> 3E8
E <=>4E8
| <=> 5E8
J <=>6E8
K<=>7E8

where 1E8,2E8,3E8,4E8,5E8,6E8,7E8 are 7 independent Integral Domain E8 Lattices

and OES8 is an 8th E8 Lattice (Kirmse’s mistake) not closed as an Integral Domain.

Using that correspondence expands the basis {1,i,j,k,E,l,J,K} to
{OE8,1E8,2E8,3E8,4E8,5E8,6E8,7E8}

Each of the E8 Lattices has 240 nearest neighbor vectors so the total dimension of the
Expanded Space is 240 x 240 x 240 x 240 x 240 x 240 x 240 x 240

Everything in the Expanded Space comes directly from the original CI(8) 8-dim space
so all Quantum States in the Expanded Space can be held in Coherent Superposition.
However,

if further expansion is attempted, there is no direct connection to original CI(8) space
and any Quantum Superposition undergoes Decoherence.

If each 240 is embedded reflexively into the 256 elements of CI(8) the total dimension is
256 x 256 x 256 x 256 x 256 x 256 x 256 x 256 = 2568 = 2/(8x8) = 264 =
= CI(8) x CI(8) x CI(8) x CI(8) x CI(8) x ClI(8) x CI(8) x CI(8) = ClI(8x8) = Cl(64)

so the largest Clifford Algebra that can maintain Coherent Superposition is Cl(64)

which is why Zizzi Quantum Inflation ends at the CI(64) level.

At the end of 64 Unfoldings, Non-Unitary Octonionic Inflation ended having
produced about (1/2) 167264 = (1/2) (224)764 = 22255 = 6 x 10776 Fermion Particles

The End of Inflation time was at about 107(-34) sec = 2764 Tplanck
and
the size of our Universe was then about 107(-24) cm
which is about the size of a Fermion Schwinger Source Kerr-Newman Cloud.
( see viXra 1311.0088 )



Octonion Inflation produces Gravitational Waves that can now be observed in
Polarization Patterns of the Cosmic Microwave Background.

BICEP2 in arXiv 1403.3985 said:

"... Inflation predicts ... a primordial background of ... gravitational waves ...[that]...
would have imprinted a unique signature upon the CMB. Gravitational waves induce
local quadrupole anisotropies in the radiation field within the last-scattering surface,
inducing polarization in the scattered light ... This polarization pattern will include a
“curl” or ... inflationary gravitational wave (IGW) B-mode ... component

at degree angular scales that cannot be generated primordially by density perturbations.
The amplitude of this signal depends upon the tensor-to-scalar ratio ... r = 0.20

+0.07 -0.05 ... which itself is a function of the energy scale of inflation. ...".

In the CI(16)-E8 model,

Inflation is due to Non-Unitarity of Octonion Quantum Processes

that occur in 8-dim SpaceTime before freezing out of a preferred Quaternionic Frame
ends Inflation and begins Ordinary Evolution in (4+4)-dim M4 x CP2 Kaluza-Klein.
The unit sphere in the Euclidean version of 8-dim SpaceTime ( see viXra 1311.0088 for
Schwinger's "unitary trick" to allow use of Euclidean SpaceTime ) is the 7-sphere S7.

Curl-type B-modes (tensor) are Octonionic Quantum Processes on the surface of
SpaceTime S7 which is a 7-dim NonAssociative Moufang Loop Malcev Algebra.
(image below from Sky and Telescope )

B-modes look like Spirals on the Surface of S7
Divergence-type E modes (scalar and tensor) are Octonionic Quantum Processes
from SpaceTime S7

plus a spinor-type S7 representing Dirac Fermions living in SpaceTime

plus a 14-dim G2 Octonionic Derivation Algebra connecting the two S7 spheres

all of which is a 28-dim D4 Lie Algebra Spin(8).
( image below from Sky and Te