The Theory of Everything
Foundations, Applications and Corrections to General Relativity

Michael Scott Peck
Original: July 24" 2012 | Final: May 20", 2013 | Copyright 2013 | Contact

Abstract: Corrections to general relativity are derived from classical theory and applied to the standard
model. The perspective offered is the conceptual inverse of Einstein’s theory, where particles exist as localized
fields. These vacuum fields undergo affine transformations that are locally invariant with respect to the space-
time metric. It is demonstrated that the proper vacuum solution to the Einstein-Maxwell field equations is the
limit of the single particle vacuum field solution. The existence of event horizon within Einstein’s field
equations is linked to the application of point-like sources in the local field theory. With vacuum field theory,
it is observed that event horizon can no longer form without infinite classical energy. Gravitational waves are
also discussed relative to the use of point-like sources in Einstein’s field equations and similar geometric field
theories. Methods for determining the space-time metric of any object on a per particle basis are provided. The
continuous model of the universe is further introduced, where the solutions to several grand cosmological
problems are discussed. It is demonstrated that an asymptotically flat universe will appear linear with respect
to local observers. The inferred accelerated expansion is an illusion due to local geodesics deflecting towards
the center of an asymptotically flat, linear universe. With recent constraints on the abundance of faint blue
galaxies and observed evolution, ACDM is found to be off in galactic number densities by 70% + 15% and
104% + 25% at 0.5z and 1.0z respectively. These galaxies are also observed to be similar to local disk and
irregular populations, where ACDM underestimates their size by 200% — 300% prior to 0.7z. This implies that
an expanding model predicts the incorrect shape of the universe, which induces systematic lensing errors. After
eliminating all viable explanations, an expanding universe is conclusively ruled out. The purposed model
however agrees with all observations by applying only classical assumptions. The shape of the universe for
example supports a central core, which is responsible for the cosmic background radiation. It is further argued
that Einstein’s field equations are incompatible with such universe due to predictions of event horizon.
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Preface

Due to the diversity of subjects discussed, this
page is meant to provide an overview of the paper.
The two theories included herein are referred to as
vacuum field theory and the continuous model of
the universe. These deeply interrelated theories ar
necessary for complete consistency between general
relativity and cosmology. The cosmological aspects
are further applied to rule out various theories of
general relativity. The foundations of vacuum field
theory arise from three postulates with respect to a
unified field theory. These postulates however are
only introduced for additional insight, as vacuum
field theory can be derived from classical laws of
physics. The first is &/r gravitational potential for
any particle, e.g. an electron or proton. The sécon
is Einstein’s equivalence principle, where a péatic
in one local frame will be identical to itself inyan
other local frame.

Rather than particles being point-like sourées,
is argued that they instead exist as localizedldiel
throughout chapterd and 2. The foundations of
vacuum field theory can be viewed in terms of
waves travelling through a relative medium. The
medium is an energy density with respect to the
localized field interpretation of particles. It is
demonstrated that the gravitational and electric
potential of a charged, non-composite particle are
directly proportional to vacuum energy density.
After applying the Lorentz transformation tg'r
fields, deceleration of a charged particle is diyec
related to a change in vacuum energy density in the
form of bremsstrahlung. The field dynamics within
classical electrodynamics are mimicking those of
vacuum field theory. It is therefore possible to
formulate theories with point-like sources that agre
with observations. The underlying vacuum energy
density however defines a locally isotropic space-
time metric for general relativity. It would thereéor
be incorrect to treat the space-time metric as an
additional medium for the continuum limit of point-
like sources to influence. By knowing how each

particle’s field varies due to the background field
induced by all others in consideration, the efferti
space-time metric can be determined for objects on
a per-particle basis. With the per-particle method
provided in chaptel, it is observed that conical
singularities or event horizon can no longer form
without infinite energy. The application of point-
like sources and coupling to space-time metric is
responsible for the predictions of event horizod an
gravitational waves in modern general relativity.
Direct proof for the localized nature of particlet
therefore arise from a null detection of gravitatibn
waves with direct methods. Although a null result
would invalidate the coupling of point-like sources
to a space-time metric, the cosmological aspects
already rule out any theory that allows event
horizon from finite energy.

The cosmological model is the central discovery
of this paper, where it is demonstrated that the
universe is asymptotically flat. In other words, the
inferred accelerated expansion is an illusion due t
local geodesics deflecting towards the center ef th
universe. With redshift arising from relative motion
and gravitational potential, the observed statthef
universe can only be fit by accelerated expansion o
an asymptotically flat shape. All observations are
further in agreement with a linear, asymptotically
flat universe as discussed throughout chaer
These include galactic number densities, angular
size versus the absolute magnitude of faint blue
galaxies and time-dependence. Although Hawking
radiation is theorized to exist with respect torgve
horizon, the3000 K temperature of the cosmic
background radiation would require the core to be
many orders of magnitude less massive than the
Moon. Countless galaxies and clusters are however
continuously flowing towards the center of the
universe. The central core must therefore be more
massive than any local object, i.e. the observed
cosmic background radiation offers direct proof
against the existence of event horizon.
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1. Foundations

Throughout the history of modern physics, many
attempts at developing a viable unified theory have
been made. These attempts have diverse underlying
principles, most lacking physical interpretation.
Without providing the entire unified field theony,
is possible to reformulate general relativity with
three fundamental postulates. These postulates are
derived from classical principles, which are furthe
discussed
Einstein field equations (EFE). Methods are derived
that allow the effective space-time metric of any
object to be determined. These require a revisfon o

relative to the standard model and

general relativity for several reasons, which are
discussed throughout the first and second chapters.

(1) EFEs are based upon a continuum limit of
point-like sources, which act locally on the space-
time metric. The metric is in return mimicking the
localized nature of particles; i.e. similar to claak
electrodynamics, space-time acts as a medium for
waves. However, the actual field general relativity
depicts is the underlying vacuum energy density.
This includes contributions from classical and semi-
classical fields, although only the electromagnetic
field is thoroughly discussed herein. It is argued
that the principle of locality is invalid and patas
exist as localized field rather than point-like exti.

@) Special relativity demands that a patrticle’s
field will deform from variations in relative motion
General relativity should be restricted to similar
mechanisms. When multiple particles interact, the
field of each is deformed due to its locally inant
nature with respect to the space-time metric.

@) All massive particles are known to display
electromagnetic behavior; however, EFEs decouple
mass from the electromagnetic field. Therefore, the
Schwarzschild solution cannot represent realistic
objects, as even neutrons display non-zero magnetic
dipole moments and electromagnetic form factors.

Postulate I: Classical forces are mathematical
constructs, approximating the time dependence
of vacuum fields. At this introductory level of
vacuum field theory, the focus is directed at both
classical and free field force(s). Classical foica
time-dependent variation that acts upon a point-like
particle. Regardless if the discussion is general
relativity or electrodynamics, force determines the
time-dependence of momentum and position. Some
theories also produce abstract fields that areeela
to position and momentum. For example, quantum
mechanics provides probabilistic wave functions of
an underlying semi-classical system.

In a free field theory, force refers to théi@t at
each point in space; this is not necessarily in a
classical sense. For example, say a field existad t
represented a single electron. Regardless of the
underlying complexity, the electron will have a
classical location in space. In addition to thetdin
energy density at the particle’s classical posjtaih
other points in space will have finite energy dgnsi
The introduction of another electron displaced from
the original would further vary the underlying fiel
at all points in space. The force(s) between these
two localized fields arise from the infinitesimal
action of the effective field at each point in spac
Particles are therefore localized entities dispigyi
action at a distance.

References to quantization throughout thisepap
refer to reducing the localized nature of partickes
point-like objects. Classical forces are then agpli
to determine the time dependence of position and
momentum in quantum systems. This is achieved
by applying the Lorentz transformation or space-
time metric to a scalar field; the scalar field is
related to vacuum energy density. The vacuum
energy density of a single particle can further be
approximated with classical theory, ilg'r.
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Postulate II: All particles consist of localizd
vacuum fields This is relevant to the concept of
field-particle duality, where all particles display
decaying fields and point-like structure. Under the
most fundamental considerations, objects would
cease to exist if matter was not localized. This
concept can further be extended to what it means
for a field to be localized. Localization requithsat
the underlying energy is self-reinforced, i.e. any
stable vacuum field will not dissipate over time. For
this to be plausible, at least two forms of field
energy must exist. A complex scalar-vector field is
defined below; however, this is inadequate for an
interacting theory. Additional degrees of freedom
are instead required for time-dependent evolution.
The main objective of this paper is to bridge thp g
between electrodynamics and general relativity.
These additional degrees of freedom can therefore
be ignored by applying classical forces.

Vacuum energy density is related to a complex
scalar-vector fieldp that is conserved throughout
interactions. Due to this conservation, the enwelop
of fields can be approximated with linear wave-like
equations. Furthermore, classical physics requires
for the far-field of massive particles to decay as
Ey/r in Planck units; this is later discussed in
section {.3). With the wave functionpy = ¢ + iV, a
complex Helmholtz equationl) is needed. It is
superficially similar to the Schrodinger equation of
a free particle, but does not depict probability.

(V2 + k2 = 0 @

Equation {) can be divided into both rea2)(and

imaginary @) parts.
(V2+k®Hp=0 (2)

In spherical coordinates, solutions t8) (nvolve
spherical harmonics and Bessel functid)s (

Bun = J1(kr) Y1 (6, ) (3)

The complex component of equatioh) (takes a
similar form @).

(V2+ k3B =0 Q)

Solutions to 4) can be determined from the scalar
component viag).

Vi = 1 00 ®)

Conservation of vacuum energy can be achieved
by introducing the continuity equations) @nd ().
These relate to an underlying geometric structure
after reducing the additional degrees of freedom.
The equations however do not depict the correct
time dependence of vacuum fields, which can
instead be approximated with classical theory. All
that is required after the quantization of a |louzdi
field is the Lorentz transformation and assumption
of 1/r gravitational potentials. The application of a
single scalar-vector field is important due to the
guantization process. It is therefore assumed@hat
remains constant at the classical position of a
massive, non-composite particle. These variables
are further related to a scalar invariant and motion
of a point contained withifR3.

1do
T Y. — 6
"L -5 Ivol ©6)
L _ oot (v By )
cdt V-v)p

The complex Hamiltonian density defines the
vacuum energy density at any point in space with a
quaternion norm§).

V() = Y = (@)% + (v)?

The linear wave solutions can be quantized with
equation 9), i.e. the point of maximum field energy
depicts the classical energy.

EE]O JYprs(r)dr

®

9
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Postulate 1ll: The vacuum field is the result 6
transforming the non-linear geometric degrees
of freedom. A crucial metaphysical aspect of
matter is usually overlooked in modern physics, i.e.
what do particles physically consist of? Initial
attempts tried to attribute a physical substance to
matter, or material upon space that formed particles.
However, this perspective is plagued by cyclic
reasoning, i.e. if such substance existed, what
would be the physical essence of it? Indeed this
reasoning is no different from the modern concept
of fields. For example, electromagnetic fields are
mathematical constructs created in abstract to
understand the universe at the quantized level. At
any scale however, one fundamental property of the
universe is undeniable; i.e. space itself.

In the classical perspective space is a rigiuk-
independent structure that quantized mechanics is
founded upon. Switching to the more abstract view
of general relativity, the properties of space vary
from the Euclidean model. It becomes possible to
deform space, varying the location of a continuum
of points in a smooth manner. However, Einstein’s
view of relativity is incompatible with quantum
mechanics and theosmologicalmodel discussed
in chapter3. He also applied the only physical
property of the universe to a single classical dorc
i.e. gravity. It is demonstrated in sectidh4j that
general relativity can be reinterpreted as a tool f
guantization. Einstein’s perspective is therefdre t
conceptual inverse of vacuum field theory. This
opens a profound path to unification,
underlying geometric structure can be used to
depict all classical forces. Therefore, unificatiom
longer refers to the energy scale where classical
forces merge into one, but instead the manifestation
of all forces from a single unified field. The essen
of matter can now be attributed to something that is
physically real rather than a mathematical construct.

as an

Assuming tensors and/or a geometric foundation
are capable of fulfilling the first two postulateke
necessity for additional degrees of freedom is clear
The vacuum field represents the energy of an
underlying geometric structure, although the actual
structure is beyond this papers scope. Regardless,
acknowledging its existence offers an intuitive
explanation for the universe. It is trivial that a
geometric structure should be time-dependent if it
does exist. Therefore, in the most general sense
matter is nothing more than fluctuations of space
itself. These are much smaller than the macroscopic
world, as vacuum field theory indicates structure at
the Planck scale. Without assuming Planck scale
fluctuations of space are responsible for fieldd an
matter, there is literally no other way of writing a
unified field theory. For example, the standard
model applies several fields to
complete symmetries and fill gaps; however, they
are solely mathematical constructs.

As earlier theories developed, the origindhee
became a resistive medium throughout space rather
than mysterious substance that formed particles.
This transition was the product of the corpuscle
theory of light, attributed to Newton. It was later
argued against with the Michelson-Morrison
experiment, which tested for a variation in the
speed of light relative to the local motion of Earth
This concept of anisotropy is flawed, which had
been pointed out by Hendrik Lorelitz As an
object’'s momentum varies in a local frame, the field
is transformed in such a way that any anisotropic
affects cancel.
vacuum field of all other particles and aether only
becomes conceptually crucial for a single particle
universe. In other words, the scalar vacuum energy
density creates a relative medium upon space,
which must further be applied to determine the
effective space-time metric.

scalar-vector

Motion is instead relative to the
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1.1. Space

When describing the dynamics of particles in a
gravitational field, general relativity is a useful
theory. However, the theory can be interpreted in
two unique perspectives. The first is the mainstream
view, where the four-dimensional manifold is to be
taken literally; i.e. the coupled entity of spatad
physically exists. Gravitational acceleration withi
this perspective is not induced by the curvature of
space, but instead the curvature of time. The
curvature of spatial components only varies thé pat
of particles in motion or under classical force.
Regardless, the physical existence of space-time is
crucial for not only Einstein’s interpretation, but
also the validity of mainstream astronomy and
cosmological models. The undermining of this
perspective however originates from the predictions
of singularities and gravitational waves. The uke o
guantized point sources in the geometric Laplace
equation (EFEs) produces these artifacts. Particles
instead exist as localized fields rather than point
like sources and must be treated as so.

The second view insists that the universe does
not physically exist as a four-dimensional space-
time manifold. Space and time should instead be
treated as two independent entities; i.e. space is
depicted by a classical manifold mapped to physical
locations, while time is a manifestation of relagjvit
or event comparison. Within this perspective, the
vacuum field of each particle is relative to a
Euclidean reference space,(), which can be
arbitrarily chosen. Upon this reference space or
frame, particles exist as localized scalar-vector
fields. Affine transformations are applied to the
field of each particle rather than varying the neetri
of space, in agreement with the principles of specia
relativity and electrodynamics. Any reference space
is further held static so that it does not allow niet
or gravitational waves.

In differential geometry, a metric is definedtth
maps all pointsé) bound to a manifold in space to
a curvilinear coordinate system*{), or vice-versa.
This can be defined as an infinitesimal variation i
distance between two points in space, with respect
to the original configuration. A two dimensional
example is depicted in figure 1.1. It is alwaysidal
to vary the points on a manifold as long as they
never overlap; this is referred to as a Riemann
manifold. This deformation is possible due to the
infinitesimal property of nature, i.e. there exist a
infinite number of infinitesimal intervals between
two points in space.

In another perspective or the one previously
argued for is the deformation of a ruler, which
consists of a linear lattice of atoms. These atoms
contain many quantized particles, although each is
relatively localized at a single point in space.aith
vacuum energy density increases, each particle’s
field must remain locally invariant with respect to
the space-time metric. The space-time metric is
therefore encoding the deformations or affine
transformations experienced by localized fields,
which can further be treated as point-like objelts.

a situation where the gravitational potential is
increasing with respect to time, distance from the
perspective of the ruler remains constant. However,
an observer in the reference space will note that
length contraction of the ruler has taken placdyOn
the lattice of atoms becomes deformed with respect
to the reference state rather than space itself.

Figure 1.1.A smoothly connected manifold( is transformed
from an initial state () to a final stateN/").
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1.2. Time

Quantization or the transformation of a localize
field into a point-like object allows for the craat
of systems. A system exists in a finite region of
space and may contain many quantized patrticles,
usually coupled to kinematic equations. Therefore,
systems are time-dependent and obey classical
energy conservation, i.e. Lagrangian formulations.
Within classical mechanics, the trajectory of a
particle through a potential can be determined with
the Lagrangian equatiod@); whereL is the kinetic
energy minus potential.

d (6L> oL 0

dt\ag;/ dq;
The 1-dimensional Lagrangian can be written as
(12), whereV is the classical potential.

(10)

1
L==myx?—-V(x)

11
5 (11)

In this perspective, time is a comparative scalar
related to a change in position with respect to some
constant rate of observation. It allows for a congpl
between quantized energy and the rate at which
guantized fields move through space.

Relativity introduces additional complexity as
the rate of observation can vary between different
Both special and general relativity
require a Lorentz scalar, where an increase in
vacuum energy density forces a field to evolve at a
decreased rate. This time dependence of classical
variables is seen throughout various phenomenon
including decay rates, classical kinematics and
intrinsic spin. For example, it is experimentally
known that an unstable particle has a relatively
longer half-life when moving with respect to a
background field. Particle decay depends upon
internal degrees of freedom, which cannot be
explained by classical mechanics. The longer half-
life is instead modeled by relativity, where all

scenarios.

variables evolve at a decreased rate. When gquantum
mechanics is discussed, it is demonstrated that the
intrinsic spin rate of an electron also decreases a
vacuum energy density The Dirac
equation is further related to relativistic field
dynamics, discussed throughout sectidrg)( It is
clear that time is more fundamental than the
kinematics of point particles, i.e. time is a scalar
guantity that depicts change in abstract variables.
Under certain conditions, it is possible fond
to be undefined. If no energy exists, then there is
nothing to compare and space at all scales becomes
Euclidean 1,,). The other extreme is a region of

increases.

infinite vacuum energy density such as an event
horizon or conical singularity. Time in this situati
is undefined because the underlying field(s) cannot
evolve. At this limit, quantum mechanics fails
under classical considerations since the obsersable
become static. Einstein’s field equations allowrsuc
anomalies due to the use of point-like sources in a
local geometric field theory. This results in thenno
linearity between vacuum energy density and space-
time metric. The only way to produce infinite
vacuum energy density in vacuum field theory is
with infinite classical energy, which is impossible.
EFEs are more abstract with respect to time, or
space-time. For example, time-dependent variations
in the stress-energy tensor can produce gravittion
waves. By applying quantized mass and momentum
in such a local field theory, the field of poinkdi
sources becomes geometric in nature. EFEs provide
the framework to determine the time dependence of
these localized fields, in which some scenarios
allow quantized variables to be transformed into
geometric waves. General relativity is however
depicting the vacuum energy density of field(s)
responsible for classical forces. Time in a more
general sense is therefore a comparative scalar
between the various variables of a quantized system
or underlying field theory.
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1.3. Energy

Effective energy is defined from quantizedt res
mass and momenturt2).

E = (pc)? + (myc?)? (12)

Returning to the classical wave-like equatid, (
effective energy can also be written as a quatarnio
norm. With a particle’'s scalar-vector fieldp)
quantized energy is related to the vacuum energy
density @3). From the third axiom, this density is
related to the underlying geometric degrees of
freedom. The goal is to transform the non-linear
geometric structure into a scalar-vector field tisat
linearly proportional to classical energy.

(GENTE

In order to quantize the vacuum field, similar
methods are applied with respect to the linear wave
approach 9); i.e. applying a Dirac delta defines
guantized energyl@).

(13)

E= fOOW(r)c?(r)dr (14)
0

The wave function can be written ak5), where
guantized mass depicts the scalar field and
momentum replaces the vector component. Scalar
mass no longer exists solely at the particle’s ecente
as it is a fundamental part of all field solutions.

B(0) % cmy + icP (15)

With the quaternion norm used to define vacuum
energy, it possible for scalar mass to be negative.
Relative to the Dirac equation, the charge congigat
is applied to ensure only positive mass exists.
Negative scalar mass however always results in
positive vacuum energy density, which depicts the
gravitational force. Thu¥  will always be positive

and the quantized scalar field will have the same
sign as charge for non-composite massive particles.

With the second axiom and the expected inverse
distance far-field, a spherically symmetric solution
is possible. This is derived from the classical esav
like equation and is only meant to approximate the
field’s envelope. After applying spherical Bessel
functions, two linear wave solutions are found for
non-compaosite particles in Planck unitg) These
solutions have al,/r far-field with energy density
at the classical position proportionalAg.

. 2 . 2
V@) = E, J (J_r Smr(r)> + (f”;gr) icosr(r)) (16)

The approximate wavelength that corresponds to an
electron or positron is therefober in Planck units.

In SI units however the wavelength2sl,, where
Planck length is defined a%14).

hc
L, = /TO = 1.616199 - 10735 m

As previously stated, the scalar-vector notati
is not adequate for time-dependent evolution; i.e.
(16) finds no real application beyond approximating
the far-field vacuum energy envelope. In general,

17)

solutions for actual electrons and positrons atg on
approximated by equationl)( and the resulting
linear solutions X6). All that is required by the
purposed postulates is for vacuum energy density to
be indefinitely localized in space, creating a kgtab
1/r farfield. Planck units are used due to a relation
between the space-time metric and vacuum energy
density. This effectively set6, = hy = ¢y = k. =

kg = 1; i.e. the far-field gravity-electric potential of
an electron is defined a%8§), whereo is the charge

to mass ratio. Classical energy variations from this
potential are now directly proportional to variaiso

in vacuum energy density ¥ = E, /.

U=V1 +0) :0= —15.15612(63)1—” (18)

p
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Energy 12) can be reformulated by introducing
the Lorentz scalar defined b%9), which is relative
to a local frame of reference or space-time metric.

The Lorentz factor scales rest energy, resulting in
the effective quantized energgq.

(19)

E =Eyy (20)

The Lorentz factorl(9) is simply the ratio of energy

to rest energy, and has a range frono «. For

agreement between a relative and general frame, a

scalar fieldy, is introduced. Generalization gf is

achieved by looking for a function similar owith

a range froml to co. This is accomplished by first

defining the reference vacuum energy densit),(

which any observer will consistently measure as

constant.A plays the role &f as defined inZ0),

which is a product of quantized energy being

proportional to vacuum energy density.
co*

"G

The net vacuum energy density is defined 28. (

There also exists a simple relatid@B) betweenA

andZA similar taF = E,y.

A (21)

A=A+V (22)

K = Ay, (23)

The domain can also be extended fr@ho o when
considering reference frames within a local field.
However, all applications within this paper use a
reference frame where the local source is removed
(r - ), or asV - 0. To ensure equivalence as
previously purposed, the correct equation meeting
all requirements is24).

iy v 1

Yg (24)

Newtonian energy principle25) can be derived
by equatingy, = y. The general Lorentz scalar is
defined relative tap,,, while the velocity withiny
is with respect t@y,,,.

E AE _ A _ \'4

—=1 =—=14+— 25
B TE AT (25)
Special relativity defines force as the change in
proper momentum with respect to metric time
(26). The following notation will be used for
common variablesy = dx'/dt is proper velocity,

v = dx'/dt' is metric velocity anev = dx/dt.

d

|"3l

f= 7= o2 Vtymea (26)

QU

Co

The equations can be simplified by considering an
object moving at escape velocity along the gradient
of V. If V is a single static particle, the escape
velocity (27) relative to the particle’s field is
derived viay =y,. Taking the limit of 27) as

r = o is ||Y|| = 0, while the limit as¥ — oo results

in ||¥|| = ¢,. When transforming2{7) to the frame
relative to a distant observer & |, the velocity as
is |[w] =0 implying infinite vacuum
energy density. This is a consequenceV o
rather tharM — co.

M - o

V|| = C
0 1 COZ + GoM

Acceleration is derived by differentiatin@4) with
respect tot’ and applying the chain rule. The
derivative with respect to' can be transformed to
by applying another chain rul2§g).

GoM )2

— 27
(TCOZ + GoM ( )

d drd 14d
dr' — dr dr_yg dr

(28)

Acceleration relative to the space-time metric at
escape velocity is therefore equal 28)(
dzr’ GoM

a= S (29)
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1.4. Continuum Mechanics

A localized field can be represented as agrou
of sections or wave fronts, where the space-time
metric is applied for the quantization process. This
reference to quantization is not with respect to
guantum gravity, but instead the transformation of
localized fields into point-like objects. From the
perspective being argued within this paper, the
proper view is that of localized fields deforming
due to the presence of other localized fields.
Classical mechanics are therefore replaced by
continuum mechanics and resulting metric(s). For
example, a finite manifoldM) can be equipped
with an arbitrary metricg#?). The metric will then
undergo affine transformations as depicted in figure
1.2. For simplicity, each manifold is smoothly
connected and semi-rigid. Manifolds of this type are
useful for describing vacuum fields, although the
concept is further complicated by intrinsic spin.
Relative to vacuum field theory, each particle txis
as an independent manifolg#f) that is equipped
with a scalar field. The scalar field or vacuum
energy density is in return relative to the preddrr
reference frame. Each localized vacuum field also
has a reference stat@)(with respect to the space-
time metric. With special relativity and classical
electrodynamics, it is known that additional energy
or momentum induces length contraction of the
underlying field(s). This can be extended to gelnera
relativity by applying the spatial components o th
contravariant metric tensor. Figure 1.3 demonstrates
how general relativity allows for the quantizatiofn
a localized field.

P p’

Figure 1.2. A finite 2-dimensional manifold in depicted in an
initial (O) and final state (O’). Several affineatfrsformations
are applied including translation, rotation andodefation.

Applying the contravariant and covariant metric
together results in any underlying field to be
transformed back to thg,, state this is due to the
equivalence principle and equati@0).

Transforming each field in this manner allows for
quantization, where the velocity of each point upon
the field is equivalent in both direction and
magnitude. The dynamics of the field can therefore
be reduced to the point-like particle perspective.
Without quantization, each point along a particle’s
manifold will travel at various velocities. This Wil
further require continuum mechanics to determine
the proper translation, rotation and deformation.

A patrticle’s manifold will vary depending upon
the background vacuum energy density that it
resides in. Under realistic considerations, the
particle also influences the gravitational potdntia
generated by the background field. If the effective
energy and proper velocity of each particle is
known, then it is possible to determine the effexctiv
space-time metric of any object; this is discussed in
chapter2. If a particle is moving with respect to a
local field, both special and general transformagion
must be applied. From3(), it was shown how
wave fronts become equivalent to thg, frame
when space-time is deformed. Any Lorentz boost
(38) must be applied relative to this configuration
and then mapped frog),, » n,,. This ensures that
all field transformations are invariant for local
observers; i.e. any stationary observer will view
space relative to the space-time metric.

Figure 1.3.Sections of two manifoldg#? are depicted relative
to a specific reference frame. (Left) The framevith respect
to the Euclidean framg,,,. (Right) The frame is with respect
to the deformed space-time metgig, .
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Assuming a particle’s classical position is with
respect to the preferred reference framg,) n,

denotes an independent coordinate system for each.

The notation can be simplified by introduciVy,,,
which is the non-effective field from particke to a
point in thent™ coordinate system. The effective
field from particlem at the same point relative to
the nth coordinate system iV,,,,. Equation 81) is
based upon the equivalence principle, where each
particle is relative to the effective backgrouneldi

or space-time metric.

m=n:0

— 31
m#n: V() G

Vo (30 = {

The effective field of particlex due to all other
particles is defined by equatiod?],

Vn(rn) = Vn (r,n)

wherer’,, is determined by integratioB3J).

(32)

n
1 N
r’n =T +I Z an (Tn) dr, (33)
m=1
0
Relative to the Euclidean line elements), the
transformed radial coordinate is defined 24).(
™ ™
', =j Ye(7y) dS =j ds (34)
0 0
The line element can be written in terms of the
metric tensor3b).

(ds)? = gypdxtdx? (35)

If only a single non-composite particle existed,
¥Yg =1 and the field would be in the original
configuration with respect to the co-moving frame.
Therefore, the field of a single electron or pasitr
would exhibit the E,/r far-field envelope in
agreement with classical theory. The maximum
value of this localized field is proportional o at
the classical position.

If a point or region of infinite vacuum energy
density (V) existsy, also becomes infinite. The
previous mapping3d) fails at boundaries of infinite
vacuum energy density or points beyond them. For
example, if the field of an external particle is
calculated, any radial lines at or beyond the
singularity will be mapped to the event horizon.
The wave fronts or sections also become non-
continuous, violating the assumption of smoothly
connected vacuum field manifolds. It is known
from classical electrodynamics, QED and QCD that
particles exist as localized fields. Due to theskl$
following the metric of space-time, they become
restricted to any boundary of infinite vacuum
energy. Since these fields are in return respamsibl
for all classical forces including gravity, a black
hole with event horizon would lack an external
field. This is contradictory to EFEs, where objects
with event horizon display external fields.

Finite black holes are predicted to exist with
respect to vacuum field theory, although their
surfaces must have finite vacuum energy density.
Therefore, black holes should not only demonstrate
external fields, but also nearly perfect black body
spectrums. With vacuum field theory, it is literally
impossible to create a point of infinite vacuum
energy density from finite classical energy. From
the methods herein, the effective field of any objec
can now be determined down to the Planck scale.
With the advent of QCD and resulting states of
dense quark matter, it is now possible to model the
finite fields of quark stars and black holes. The
name given to black holes remains valid since they
demonstrate near perfect black body spectrums and
immense gravitational fields. Energy will escape
over time due to relativistic jets and free field
radiation. The non-existence of event horizon and
singularities is later discussed with respect t® th
cosmic background radiation and observed shape of
the universe.
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1.5. Electromagnetic Fields

Relativistic electrodynamics provides additiona
insight into how the vacuum field of a particle
varies due to relative velocity. As the momentum of
a uniformly charged particle increases, the electric
field lines and magnitude loss isotropy. The electri
field in terms of the particle’s classical posititn
given by 86)"®!, whereg = 0° is parallel with.

-

qr
N2 3/2

3,2(1 — (Y «in2

r3y (1 (Co) sin (9)>

The magnitude of the electric field is therefdse)(

E=k,

(36)

E=k, z—),: [y%cos?(9) + sin?(0)]~3/2 (37)

As the particle’s momentum increases, the electric
field is compressed in the direction of motion. The
magnitude of the field perpendicular to motion also
increases, while the electric field tangent to the
particle’s trajectory weakens. As the limitof ¢

is approached the field becomes compressed into a
cylindrical plane of infinite vacuum energy density,
depicted in figure 1.4. These field dynamics with
respect to the Lorentz transformation are crucial to
the application of point-like sources in classical
electrodynamics. This however does not indicate
that the use of point-like sources in other field

theories is valid.
% |
v
v=2>0 v <y V=g

Figure 1.4.(Top) The electric field of an electron is prowide
in several states: (Bottom) An electron’s manifaltlergoing
length contraction in the direction of motion.

For a massive non-composite particle, vacuum
energy density is not proportional to the electric
field. The electric potential can instead be relate
vacuum energy density as demonstrated by equation
(18). Returning to the foundations of vacuum field
theory, there is a distinction between quantized
energy and vacuum energy density. This is because
guantized energy is with respect to the amount of
vacuum energy density at the classical positiois. It
important to notice however that the gravitational
potential is both equal to vacuum energy density
and the variations in classical energy due to a
potential. Since quantized energy has only two
components, the classical dynamics of a point-like
particle can therefore be retained. The remaining
field dynamics are derived by applying a Lorentz
transformation to the vacuum field of a particle.

The Lorentz transformatio (38)® allows
mathematically defined objects to be transformed in
space-time. The objects in this case are individual
manifolds equipped with a scalar field, which
depicts the vacuum energy density of each particle.

Y —YBi —YB; —Y B
—vB; (1 +Byw) Bij Bik
A= 38
|-v8; By (1+B) ke | e
|- B Bik Bjk (1 + B
Whereg,,, is defined asJ9).
_ (Y - 1)Buﬁv _ . VuVy

In general any 4-vector can be transformed 4, (

including the electromagnetic 4-potential.
R'= AR (40)

Two consecutive Lorentz boost can be determined
with matrix multiplication 41).

AV, +V,) = A(V)AV,) (41)
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With respect to the electromagnetic nature of
matter, vacuum field theory would be incomplete
without discussing photons. From the approximate
field of a non-composite massive particl&6)
vacuum energy density is determined from the
classical gravitational potential and linear wanke-|
equation {). This says nothing about how the
electromagnetic field relates back to the unified
scalar-vector field. There is also a distinction
between individually localized photons and free
electromagnetic energy. Classically, an electro-
magnetic field can be described in terms of a
superposition of waves. However, there is no
guarantee that these are individual packets of
vacuum energy. Unlike the electric field, super-
positioned vacuum fields do not display field
interference; i.e. positive and negative electeddf
contributions will result in no electric field, whi
vacuum energy density is always positive. It is
therefore possible to use Fourier series to craate
super-position of many waves, although these will
not represent actual particles. Two processes in
nature provide insight into the distinction between
free electromagnetic energy and localized photon
(or quantized particle); these are electron-pasitro
annihilation and bremsstrahlung.

Electron-positron annihilation demonstrates th
particle nature of the electromagnetic field, where
particle and its anti-particle produce gamma rays
after colliding. The localized scalar fields of the
electron and positron cancel, creating two or more
massless photon. Assuming conservation of energy,
the resulting photons will split quantized energy.
Since the total vacuum energy of a single eledson
infinite, only the conservation of classical energy
can be considered. The gamma rays resulting from
the annihilation process also remain localized in
space indefinitely. This has implications for the
CMBR, or black body spectrum observed in all
directions of local space.

Each photon or localized packet of electro-
magnetic energy remains localized due to the
reinforcement of vacuum energy density. Assuming
the symmetry of a photon is cylindrical, Bessel
functions of the first kind 42) are applied
perpendicular to the direction of propagation.

]n(x) =

(_ 1)m (x)2m+n (42)

szm!F(m+n+1) 2
If a linear wave equation is used similar 19, the
gradient of the scalar component must have the
opposite sign of the vector field. This will
essentially require for the central region of theddf

to have quantized mass. Therefore, the linear-wave
approximations cannot be taken literally. An actual
photon will have no scalar mass at the classical
position, and will therefore be anti-symmetric with
respect to the vacuum scalar field. The wave
equation is instead applied to approximate the far-
field envelope under consideration of vacuum
energy conservation. The exact nature of the
underlying vacuum field is therefore irrelevant, as
only vacuum energy density is required with respect
to general relativity. Applying the linear wave
approximation 1), a photons field perpendicular to
propagation is43).

V = Eo (o) + ()7 ~ -2 (43)
N

In order to determine the 3-dimensional vacuum
energy density of a single photon, the envelope in
the z-direction is required. Without a rigorous

method capable of providing the exact vacuum field
of a photon, the linear wave approximation must
once again be applied. The vacuum field of an
individually localized photon in Planck units is

therefore 44), where coordinates are with respect to
the particle’s classical position.

V(r,0,z) = Ege ()2 + (J))? = %e'lzl (44)
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Bremsstrahlung is the second case of electro-
magnetic energy, where a charged particle passing
close to another emits braking radiation. Unlike the
previous case, electromagnetic energy is radiated as
a free field over a range of frequencies. The free
field should be treated as an independent manifold
with respect to other localized fields and partcle
In other words, the free electromagnetic field is
locally invariant with respect to the space-time
metric. This emission of electromagnetic energy in
the framework of point-like sources is similar to the
gravitational waves in general relativity. In gealer
theories that couple fields to point-like sourcal w
generate waves upon the respective medium due to
variations in a quantized source.

The emission of electromagnetic energy can
further be related to a variation in vacuum energy
density. For the non-relativistic case, the radial
Poynting flux is defined agtp)®.

2,2

q .
iy sin?(0)
)

-

S=n (45)
The electromagnetic energy radiated per unit solid
angle is therefore4g)™®.

aw  q?a?

—_ = 46
dtdQ  4mcy3 (46

sin?(0)

The first order approximation of bremsstrahlung
indicates that a charged particle will emit a free
field electromagnetic dipole. It is important to
realize that electromagnetic energy in this situmtio
is not localized, but continuous over a range of
angles and frequencies. It is distinct from the
annihilation case, where two photons are emitted at
unique angles in order to preserve quantized energy
With results from chapte?, the effective vacuum
far-field of a moving electron is defined b47.

Eyy

V= Vv 2) =
G = T o G

(47)

Relative to quantized energy, the Lorentzacal
is the only free variable. Therefoyewill assume
two states, i.e. prior to bremsstrahlupg) @nd after
(y2). The variation of vacuum energy density
between these states can be derived by subtracting
V(y,) from V(y,), i.e. equation48).

&( V1
7 \{/(y1 cos 8)2 + (sin §)2

AV_'7)5M =
(48)

V2
\(y2 cos 0)% + (sin 9)2>

The initial and final states from{) are expanded
via Taylor expansion at = 1 resulting in 49).

1+ (y — 1)sin?(0) — ; (y — 1)?sin%(0) cos?(8) + -  (49)

Ignoring higher order contributions, equatiofB)(
reduces to a dipole field approximatid&o).

AV gy = %(Ay) sin2(6) (50)
The Lorentz transformation derived from classical
electrodynamics is therefore directly related to a
fundamental scalar field. The electromagnetic field
cannot be easily related to vacuum energy, since
only the electric potential is proportional tV
Therefore, the? in (45) is expected, while vacuum
energy decays proportional to the inverse distance.
The vacuum energy emitted in terms of non-
relativistic motion becomess{). In consideration

of a unified field theory, all particles would ekis
upon a single field in space. However, vacuum field
theory depicts each localized field as a deformable
manifold relative to a reference spagg,j. In this
perspective, vacuum energy densitV ( ) radiated
due to bremsstrahlung is physically detached from
the electron’s manifold into a free field described
by Maxwell's equations.

(5D

. myva
V = —2"sin2(6)
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1.6. Quantum Mechanics

Quantum mechanics was introduced by Erwin
Schrodinger, who had initially attempted to create a
relativistic theory. Due to the many difficulties
related to the relativistic form, the time-dependent
Schrodinger equatior5?)“ was instead published.

i = Hyp = (V - h—2v2>¢ (52)
2m
In consideration of a classical potential suchhas t
electric field produced by a proton, the probayilit
of an electron being detected at any given position
is Yy*. This should not be confused with the wave-
function attributed to vacuum field theory, which
depicts a Hamiltonian density. The wave function
of quantum mechanics can be interpreted in various
ways. Vacuum field theory agrees with the path-
integral approach to quantum mechanics, where
each particle has a classical location in space. It
attributes no physical meaning to the quantum wave
other than probability. This is known as the
minimalist perspective or ensemble interpretation
attributed to Max Borf.

In order to comprehend fermion spin and mass,
the field of spin1 particles must be initially
discussed. Photons are the most fundamentalispin
particle and can be either polarized or non-
polarized. For a circularly polarized photon, the
spin state is eithet-f. To simplify the problem, the
photon will be reduced to a plane-wave that has a
helix shaped electric field. Relative to a massive
particle located at a fixed point in space, the
propagating EM field will appear to spin around a
fixed axis. The electric field however is actually
traversing space at the speed of light perpendicula
to the spin plane. The field is therefore not spign
with respect to the reference frame. The quantized
energy of a photon can be written with respect to
the perceived angular frequency or wavelength by
equation $3). Circular polarization is identical to

two super positioned plane-waves, 88)(remains
true for all photons.

E =hw=hf =hc/2 (53)

The photon’s luminal field can be carried over to
fermions. By applying spacetime algebra, it is
observed that the field of an electron orbits thies
plane at the speed of light. If this is true, tlleare
must be kinematic effects due to the coupling
between light-like field dynamics and space-like
trajectories. The classical structure of the etects
discussed at the end of this section, for now the
Dirac equation§4)' is examined for its connection
to relativistic field dynamics.

ihp = Hp = (ca- P + fm,c?)y

This can be rewritten in a more intuitive way since
m,c? is actually related to the intrinsic spBg].

= ()

(54)

(55)

Setting the rest energy of the electron equal ¢ th
spin angular frequencyp®) results in a spin radius
of (56); this is the reduced Compton wavelength.
The radius £,) is constant relative to the metric of
space, tracking a set of points along the field.

T, = h/mgc (56)

In consideration of the quantization processdu
within relativity, the objective is to demonstralet
tracking a single point upon the electron’s field
satisfies the equations of motion at the classical
position. To simplify the motion of the field, a ldca
orthogonal coordinate systera, (e,, e;) is defined
relative to the classical position. Historically,
Schrodinger was the first to apply the Heisenberg
picture in order to determine the time dependence
of the position operatoby).

P —ihty, = [H,x] a (57

. c
:xkzﬁ
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After integrating $7) twice with respect to time, the
position operator becomes8).

tc?py,
H (58)

s e (e0) - CHﬁ) (e72He/h—1)

2H

x (8) = x,(0) +

The last term is the complex quantum oscillation
known as zitterbewegung; it is complex due the
connection with spinors. Furthermore, the first two
terms provide the classical trajectory of the phatic
which is the average zitterbewegung path. Applying
the Heisenberg picture, particle motion is combined
with a non-classical rotation of the field and cainn
be directly interpreted in the classical sensentro
(58), the zitterbewegung angular frequency and
radius areg9).

2H  2my,c? c

W = —_— MY ¢ = —=
zZwb A A Zwb Wo 2

(59)
e
Spinors in general require two rotations in order t
return to the initial state. Picking half the claa$
radius upon the spin-plane remains a valid option. |
is claimed that the field has an angular velocity
equivalent to the speed of light; therefore, the
angular frequency also doubles. Choosing the
classical radius5g) simplifies the situation since it
returns to the original state after a single roftati
i.e. the relativistic spin period is defined &g)(
P M _M_ _h

S Eymov E, mgc?

(60)

To develop a mathematical model of the local
coordinate system and spin, spacetime algebra is
applied. Geometric (spacetime) algebra allows the

geometric product to be defined &4){".
uw=u-v+uAv (61)

The orthogonal reference vectors are related to the
initial set by Lorentz spinor$®), i.e.SL(2, C).

e, = Ry,R (62)

Spin arises as a bi-vector defined &8)[{!, where
Y,Y1 is the spin plane.

. h h -
S =isv=—iezey = ERyzle

5 (63)

For the free wave solution to the Dirac equatibe, t
Dirac rotor becomes@)™.

2mc?
h

R = e2%/2R, 1 Q= e.e, (64)

The time dependence of the local coordinates is
related to the angular velocity bi-vector vy

i S (65)
dt  — K
On the spin plang = 1, 2 resulting in 66), wheret
is relative to metric time.
-&— +2mecze e,e, = $2mecze
“dt T T yh VPYT T ym P
(66)
cde2 _ +2mecze e,e, = +2mecze
dt =Yk 16262 = T VR 1

These equations define the time dependence of the
local coordinate system attached to the electron’s
classical position. Since an electron moving at the
speed of light violates relativityl), intrinsic spin
and zitterbewegung must be field related.
Comparing the Heisenberg approach to the
geometric algebra derivation, the only self-
consistent interpretation of the Dirac equation is
mechanical in nature. The Heisenberg picture
demonstrates that the position operator is following
a complex, light-like trajectory. Geometric algebra
demonstrates that the electron has a classical
velocity () and an attached coordinate system at
the local position. In addition, a multivector raoat
is an active transformation, which acts on a field
independent of the reference coordinate system.
The original space-like geodesics must therefore be
modified so that the field always follows time-like
geodesics. This in return allows the relativistic
dynamics of a localized field to be reduced to a
point in space-time.

15|Page



The classical structure of electrons/positrans
required to further the localized field interprétat
of the Dirac equation. Quantum theory hides the
localized nature of particles through Lorentz
transformations. Similar to general relativity, a
localized field can be reduced to a point like ohje
Since the Dirac equation is Lorentz invariant,
knowing the trajectory of any point along the field
allows all others to be determined. Therefore, it is
assumed that the active transformation applied to
the spin-plane carries over to all other pointsiglo
the field. According to classical electrodynamics,
which is implied by quantum theory via minimal
coupling, a moving electric field will produce a
magnetic field equal t&a{).

B=2(wxE) (67)

The active transformation must be light-like acting
on the entire field of the electron; i.e. the magnet
field becomes@g).

Keqe

B = 68
g (68)

The classic definition for a magnetic dipole @9)(
wherem is the dipole moment.

= knllm||

Baipore = — 53— (2cos(@) f +sin(p) §)  (69)

Since it is claimed that the Dirac equation is
specific to a single point on the spin-plane,
equations§8, 69) are combined resulting i Q).

Keqe _ ko llm|| (70)
C T

Plugging in the classical radiusS€) as defined in
the Dirac equation results in a spin magnetic @ipol
moment equal to7().

qeh

e

my, = ||ml| = gecre = (71)

Measuring the magnetic field along the spin-
plane (atr,) results in a magnetic dipole moment
that is twice the Bohr magnetor72j. If the
zZitterbewegung radius is used instead, the dipole
moment becomes equivalent to the Bohr magneton.

_ 9eh
2m,

Up (72)

It is obvious that the field generated by a spignin
electron is not a true magnetic dipole. This is
irrelevant until the hyperfine structure, where the
nucleus interacts with the electron’s far-field.eTh
relativistic electric field also deforms with respec
to the appropriate Lorentz transformations, while
vacuum energy density must also be included.

Ignoring higher order effects, the approximate
evolution of a spinl/2 quantum system can be
described by relativistic field dynamics. Returning
to the spin bi-vector, the equation can be expanded
with the geometric produc?®)®.

S=isv=i(s-v + sAD) (73)

The Hodge dual7d) allows for an identity between
the wedge product and cross product.

SAV=x(sXV)=i(s XD) (74)

The spin bi-vectorqb) is composed of a real scalar
and imaginary vector, relative to the angle between
the intrinsic spin and classical velocity.

S = isv[cos(B) + insin(B)] (75)

Figure 1.5 demonstrates how quantum mechanics
reduces a field’s relativistic spin to a singlergan
space-time.

-

‘U

Figure 1.5. For an electron moving in a straight line without
external field,8 = m/2 to ensure the fields velocity remains
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1.7. Applying Vacuum Fields

Vacuum field theory bridges the gap between
general relativity and electrodynamics. It is argued
within the previous sections that particles exist a
localized field(s). This is contrary to Einsteifisld
equations, which depict particles as point-like
sources. In perspective, EFEs take the quantized
attributes of localized fields and couples thenato
geometric field equation. The principle of localisy
essential to Einstein’s interpretation of general
relativity, i.e. it allows point-like sources tovea
local effect on the surrounding space-time metric.
Quantum mechanics on the other hand demonstrates
that local hidden variable theories are invalid via
Bell's theorem. By applying vacuum field theory,
the Dirac equation can be interpreted as a quahtize
field theory. The non-local hidden variables become
visible once spacetime algebra is applied, which
reveals the underlying relativistic field dynamics.
Ignoring the significance of localized fields rathe
than point-like sources will result in theories ttha
allow gravitational waves. For example, both EFEs
and the Brans-Dicke theory allow these waves.
Gravitational waves however have not been ruled
out experimentally, although one has never been
directly detected. Gravitational waves and the
current probability of non-existence are further
discussed throughout sectich?).

The Lorentz transformation is a crucial asmpéct
guantum field theory or classical electrodynamics.
Section (.5 demonstrated that an accelerating
charged particle emits vacuum energy density. This
is related to the emission of electromagnetic energy
in terms of bremsstrahlung. Therefore, application
of locality in classical electrodynamics is valid
because the electric potential is directly related
vacuum energy density. Application of point-like
sources in quantum mechanics is also valid when
considering the process of quantization. This adlow

for hidden non-local variables in agreement with
Bell's theorem and action at a distance. Quantum
mechanics itself is based upon quantized variables
such as rest mass, position and momentum. Spin
only complicates the situation by offsetting the
point of quantization from the classical positiam, i

the electric field will always travel at the speefd
light. Satisfying the equations of motion for a foin
along the field will automatically solve all others.

It is difficult to define vacuum energy density
terms of the additional fields within QFT and the
standard model. However, the electric potential is
proportional to vacuum energy density with the far-
field approximation. The mass of a single fermion
is also directly proportional to an underlying scal
field. The energy density at the classical positbn
a particle is crucial in terms of the quantization
process. It allows a localized entity to be redutced
a point-like object, where classical mechanics can
be applied. Vacuum energy density can also exist
without the presence of classical fields. Neutrons
for example are massive compared to electrons, but
demonstrate minimal electromagnetic properties.
Although the charge of negative and positive quarks
can cancel, the underlying vacuum energy density
must be conserved. The unified field theory would
therefore require classical quantized forces to be
abandoned. This is not required to arrive at arheo
that predicts the outcome of any experiment. For
example, it is always possible to include additiona
factors into mathematical models for agreement
with observations. However, this does not mean the
resulting theory will depict what is actually tagin
place. It will also be difficult if not impossible t
arrive at an exact formulation connecting general
relativity and the standard model. With vacuum
field theory, far-field approximations can instezel
applied in order to arrive at a perturbative theofry
everything.
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The Dirac equation written in covariant form is
defined as<6).

(ro, + 1) w =0 (76)

In order to include general relativity or external
fields into equation§l), d, — D, is the covariant

derivative {7) with respect to the local frame.

oC

(iy*Da — mT) W=0 (77)

The anholonomic Dirac matricegy) are related to
the Dirac matrices/@) by a vierbein field.

Y* =eiv# (78)

The vierbein field is related to the metric tensiar v
equation 79).

3 aga afb

Juv = Wﬁnab = eﬁegnab (79)

Equation {8) finds its origins from the commuter
of the Dirac matricesB().

[y%yP] = 2n (80)

In order to relate the local tetrad frame to the
metric, the general commuter is defined&BH.(

[edy®, ebdyP] = 29" (81)

The
classical position and remains light-like. Therefore

the Dirac equation with respect to the preferred
reference frameu(v, ...) becomesg2).

local frame is attached to the electron’s

iely*D _ Mot Y=0
( wV Pu

o (82)

The covariant derivative8@)"! includes variations
from the metric of space and any external electro-
magnetic field defined upon it.

ie

1
D, =0, +Zwﬁbnab —-—A4,

e (83)

Since Planck units offer a natural scale for
vacuum fields, the equations for the remainder of
this section are written withh =c =G =1. The
metric relative to vacuum field theory in accordance
with section L.5) is isotropic, i.e. it must be defined
by a single scalar field/f). Therefore, the vierbein
defined in ¢8) is directly related to the effective
vacuum energy densitg4).

e,‘}=yg=1+V_7 (84)

Neglecting any sub-structure of the nucleus or self
interactions, the static field is approximatedpy

~

v, ~ (85)

r

The Dirac equation with an external field 85).

. 1 b . my

iyH ((?M + =W Nap — LeAM) ——|yY =0 (86)
4 Yy

In order to ensure that the field remains light-like

the spin connectior87)™ must be introduced into

the covariant derivative. The Christoffel symbols

(T'y,) are further derived from vacuum energy

density and resulting space-time metric.

wib =eld, e’ +ele’®TY, (87)

The space-time indices can be raised or lowered by
applyingg#” or g,, respectively; i.e.§8).
1

v — uv,b —_ _[,a,a ,b,b]l,b
e =g eﬂ—z[e#y,e,,y ]ey

Solutions that are more exact require for the
interaction between individually localized vacuum
fields to be accounted for, i.e. the nucleus and
electron. This usually involves solving continuous
fractions by iteration discussed in sectidh6y.
Since the inverse distance is an approximation for
the far-field, it is also necessary to apply anrgye
cut-off when the radius i$ in Planck units. This
ensures that vacuum energy density does not
surpass the maximum value depicted by quantized
or classical energy.

(88)
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1.8. The Standard Model

The standard model is an extension of quantum
field theory, which is based upon classical electro
dynamics and special relativity. It includes selera
other fields such as the electroweak and Higgs,
which model weak interactions and mass. Many of
the previous principles from the Dirac equation
carry over to quantum electrodynamics (QED) and
the standard model. The Lagrangian dens3§){
of QED for example consists of the Dirac equation
and classical electromagnetic contributions.

_ 1
Logp =i —m)yp — ZFWFW (89)

QED is formulated with classical fields coupled to
spinning light-like manifolds. In this perspective,
the mass term offers no additional insight beyond
semi-classical Lagrangian dynamics. Due to this,
extensions of quantum theory fail to explain the
physical essence behind classical fields and mass.
This however does not make the theory useless, as
experiments can only measure quantized variables
including rest mass, position and momentum. The
electromagnetic field is also closely related to
vacuum field theory and depicts time dependence of
guantized charged patrticles.

The transition from QED to a more general
theory requires the addition of neutral currentd an
weak interactions. The standard model unifies weak
interactions and QED with electroweak theory,
defined by theSU(2), x U(1), gauge group.
Neutral vector bosons, (photon) andZ, (Z° mass
eigenstates) are related to the fields respon$ible
weak interactions via the Weinberg ang®0)(’.

The coupling angle varies according to the energy
scale or momentum transfer involved. It is also
related to the running coupling constantssot2),
andU(1)y (g and g’ respectively.

[Aﬂ] _ [ cos Oy  sin GW] B, (90)
Z, —sinfy, cosfy||W?

The neutral components are included within the
interaction Lagrangian densit®¥)!", along with
the running coupling constants. In order to ensure
thatSU(2),, invariance in not violated, a curreff)

is added which preserves the symmetry.

(9D

int

!
W) _ _ . 1373 9 1y
Line = —iglaW=t — l?]#B'u

The SU(2), x U(1)y gauge group )" shares
similarities with the 2-dimensional rotors applied i
space-time algebra.

IPL - lp,L = eieaaa/zeiﬁ/zlpL (92)
The projections for left-handed and right-handed
components aré9g)!".

1 1
P =AY Y=oy (93)

In canonical form, even sub-algebra solutiaRis;§
to the Dirac equation fapy) = 0 are 4)1°.

1/) = \/Eeiﬁ/zR

The connection betwee®Z) and Q4) arises
because the group of 2D rotors and unitary group
U(1) are locally isomorphic. However, there are
two unique copies afi (1): U(1)gy andU(1), with
generators defined a89)" respectively.

(94)

Q=2 (95)

==+
2 3

:Q:Y

The second component &2 is locally isomorphic

to SO(3), although requires two complete rotations
in order to return to the original state. The Pauli
matrices define the axis of rotation, whflg is the
gauge parameter; i.e. the amount of rotation on each
spin axis. Since the lie algebrasif(2) andS0(3)

are isomorphic, the general rotorRp is defined as
(96). Thus ic® are the infinitesimal generators
of SU(2), similar to T,.

0
R= cos— + Tsfisin= (96)

2
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Returning to the conical solution of the Dirac
equation, the beta factor encodes the angle between
the spin-plane and velocity. Furthermore, the rotor
determines the rotation of the field with respect t
spin-coordinates. Combining these properties with
the SU(2), x U(1)y gauge demonstrates the degrees
of freedom for the underlying field. Either the spin
plane to velocity angle is varied, or an active 3-
dimensional rotation is applied with respect to a
rotational-axis. Similar to the Dirac equation, the
process of quantization is crucial to understanding
these transformations. It allows a localized fied t
be treated as a point-like object. Spin for example
allows the quantization process to take place away
from the classical position. This allows an active 3
dimensional transformation to be reduced to the
motion of a single point in space-time.

It should be no surprise that the standard inode
is not capable of becoming a unified field theory.
Renormalization is the first of many signs that the
choice of fields is poor, i.e. classical and/or rnpldt
scalar-vector fields should not be applied. Beyond
the initial choice of electromagnetism, the non-
classical fields are a consequence of preserving
symmetry and/or filling gaps. The standard model
also requires a minimum of 19 free parameters and
several running coupling constants determined
experimentally’. Any unified field theory should
have zero free variables except for the fundamental
constants ,, G,, h, k.), which depict underlying
properties of space. For example, the electron rest
mass should be determined from the only stable
non-composite solution to the unified field theory.
Quantized mass takes the particular value dueeto th
non-linear nature of the field, i.e. there is onlye
stable value. The standard model in original form
however does not attribute mass to fermions and
other massive particles. An attempt to resolve this
absence requires an additional field and resulting
scalar particle, i.e. the Higgs field and boson
respectively.

The Higgs field was introduced in 1962 by
Philip Anderson to compensate for the lack of mass
for gauge bosons within the standard model. The
relativistic model was further developed in 1964 by
independent groups who were awarded the Nobel
Prize. The additional field predicted the existeate
a Higgs boson, which gives mass to other patrticles.
The mass of the Higgs boson can be theoretically
determined from the mass of the top quark and w-
boson. Earlier measurements of these particles
predicted a Higgs boson with an expected mass of
8531 GeV; however, recent world averaged values
(March 2012¥Y of the top quark and W-boson vary
the preferred value t®41Z) GeV. The standard
model therefore predicts that the mass of the Higgs
boson ranges fronY0-123 GeV with theoretical
methods. These values are relative to the top quark
having a bare mass 0f3.2 + 0.9 GeV and W-boson
of 80.399 £ 0.023 GeV'.

Direct methods of detecting the Higgs boson
initially began at CERN with LEP2. Preliminary
results from data collected over the year 2000
claimed that four LEP2 experiments were consistent
to the 2.9 sigma level (“1.4 in 1000 chance of
statistical fluctuation”) of a15 GeV Higgs bosoft .

This was reported in November 2000, based upon
an excess of events over the theoretical background
rates. Results were published in December 2001
conserving the previously predicted mass, although
the combined probability had decreased 2t -
103™_ From the four individual experiments,
ALEPH provided the most significant results. The
excess of events over background was initially
placed at 3.4, which was further reduced to 3.ih

the final report. The more recent large hadron
collider began operations in November 2009, which
also contains multiple experiments for detecting the
Higgs boson. Initial results were released in July
2011 with respect to ATLAS and CMS, showing an
excess of events arounti44 Gev™. This was
compatible with a Higgs boson at the 2.9 sigma

20| Page



level. An article published in nature around mid-
august of the same year later revised the confidence
to a sigma of2.0°°. Results that are more recent
were published in December of 2011, where
ATLAS had a signal ati26 GeV with 3.6 sigma;
CMS showed an excess of events aroupdl GeV

with 2.6 sigmd&”’. An additional weak signal was
detected by both experiments arourid GeV with

a 2.1 sigma. Figure 1.6 depicts these recent results
and theoretical mass as derived from the top quark
and W-boson.

Between LEP2 and LHC, there seems to be a
disagreement with the observed excess of events.
The results of ALEPH demonstrated a sigma that is
relatively close to ATLAS. If the Higgs boson
exists in accordance to the standard model, both
results cannot be correct. This raises concerns ove
the understanding of background processes and
their contribution to excess events. There alskslac
a single region that demonstrates a Higgs boson
signal, i.e. mass has varied between individual
experiments and runs. This of course can be
explained by lack of data, both by the results of
LEP2 and preliminary results at LHC. Relative to
theoreticalpredictions,thereexistsa large margin

50

454—

\ [ ]
= LEP2 ‘ |
e ALEPH [
A  ATLAS

4.0 4+— CMS
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Figure 1.6. The thick red line is the theoretical Higgs mass
determined from the top quark and W-boson; dasimed lare
error boundaries as of March 2012 for the 68% clamite
levef. The hatched area at the bottom depicts regioas th
have already been ruled out by other experiments.

120

between experimental results and the preferred
mass range. Due to the uncertainty of the top
guark’'s mass, recent claims of a Higgs-like particle
between4.5 to 5.0 sigma (25 GeV)'? are border-
line acceptable up to th&8% confidence levéf.
However, only decay products of the Higgs boson
are being directly detected, which coincide wita th
decay products of other known particles. Eves at
sigma in agreement with the standard model, there
lacks explanation for the physical essence of mass
and additional deflection a particle experiences in
external fields.

From vacuum field theory, the classical energy
(97) of a single fermion is proportional to the point
of maximum vacuum energy density. It is this
central point of a quantized particle that depibts
kinematics of the entire localized field. This is in
accordance with the process of quantization and
affine transformations previously applied.

E =y @e)? + (moc?)? 7

It is also predicted that massive particles such as
electrons will have symmetric scalar fields, while
massless photons consist of anti-symmetric scalar
fields. This symmetry allows massive particles to
have a finite amount of scalar mass at the classical
position. Massive particles will therefore require
momentum to move through an external field due to
a localized scalar field rather than a masslessuscal
vector field. Mass in QED is not well defined
because the Dirac equation uses it to quantize spin
This relativistic spin is in return balanced witret
guantized velocity so that all points upon the spin
plane move at the local speed of light. The unified
field theory should instead reduce to a singlesseal
vector field ©8), where mass is a localized scalar
field (@) depicting matter and anti-matter for each
pair of fundamental particles.

V) =Yy =V (©)? + @)? (98)
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2. Relativity and Differential Geometry

Vacuum field theory requires a single scalar
field determined from quantized variables and
affine transformations. From this scalar field, it is
possible to define the space-time metric similar to
Einstein’s field equations. Identical mathematical
tools are required for either field theory, i.e.
differential geometry and Riemann manifolds are
necessary for quantizing a field’s motion. Vacuum
field theory also explains the mechanism behind
gravitational force. Variations in time dependence
at each point in space forces a quantized field to
accelerate. Similar to sectiori.q), applying the
space-time metric to the particle’s manifold ensures
the underlying field’s time dependence resembles
the initial ,,, configuration. Differential geometry
and Riemann manifolds are therefore indispensable
tools for general relativity, regardless of the
underlying field theory.

A crucial modification to the theory of general
relativity is the coupling between point-like soesc
and the corresponding space-time metric. If this
coupling is poor, artifacts will appear under certa
scenarios; i.e. gravitational waves and singuésiti
After discussing the correct metric from vacuum
field theory, it becomes clear that EFEs are using
the manifold of space-time in disguise of a localized
field. The coupling between EFEs and Maxwell's
equations is also poor, i.e. the contributionshi® t
space-time metric are incorrect. The space-time
metric should instead include all vacuum energy
components, i.e. the electric and neutral fields.
EFEs instead decouple these fields from quantized
mass, depicting them as separate entities. The
Schwarzschild solution in return cannot represent
realistic objects since all massive particles digpla
some electromagnetic component. Attempting to
produce a proper field solution via the Einstein-
Maxwell equations is also incorrect.

With respect to classical electrodynamics, a
charged particle will have an effective electrieldi
defined by 99). The velocity must be relative to the
metric of space-time, or background vacuum energy
density due to all other particles.

—

_ T %
E=q—
153 (y2 cos2(8) + sin2(6))3/2

(99)

The electromagnetic field does not easily transform
to a particle’s vacuum energy density. However, the
with respect
to charged particles. Since the electric fielddiaee

electric potential is proportional tV

parallel with#, the electric field is proportional to
the radial derivative of the effective vacuum energy
density (00); whereo is the charge to mass ratio
and Planck units are applied.

- a —
E=—a(—V)f'

Assuming that the field is only compressed relative
to the direction of motion, the effective vacuum
field is (107).

(100)

E 1
7/ (y cos )2 + (sin §)2

V= (101)

The patrtial derivative of the transformed fielkdD{)
is therefore 102).

—

7 y
—E.—
73 (y2 cos2(0) + sin2(6))3/2

(102)

Equation (00 is equivalent to the effective electric
field of a moving charged particlé@3).

Go)rmeti
—o|— r= q_
or r? (¥? cos2(6) + sin® (9))3/2

(103)

Vacuum energy density is therefore directly related
to the electric potential of a non-composite massive
particle. This connection allows localized fields t

be treated as point-like sources in electrodynamics.
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2.1. General Relativity

The foundational aspects of general relativity
discussed over the previous sections are sufficient
for understanding the coupling between EFEs and
classical electrodynamics. The Maxwell-Einstein
field equations are introduceti0gd™, whereT#" is
the electromagnetic stress-energy tensor

1 2G
RMY — = gHVR = — 2T (104)

2 Co"Ho
The Reissner-Nordstrom metridQdD) is a static
solution to the Maxwell-Einstein field equations. |
defines the gravitational field around a charged,

non-rotating, spherically symmetric object.

Yyl 0 0 0
! 2
gw=| 0 VYg O 0 (105)
0 0 r? 0
0 0 0 7r?sin?6

Wherey’, is (106 and the Schwarzschild radius
is defined as;, = 2E/ A.

2 1

% ke_Q)z
1 r+(rA

(106)

This is the limit asA — A relative to the vacuum
field definition (L07), after the proper electric field
contribution @8, 100Q is taken into consideration.

o1 A-4 1

B
A T A

It is no coincidence that equatiori0g, 107) have
similar form. Vacuum field theory unifies mass and
external fields into a single entity. A simple case
would be that of an electron, which is spherically
symmetric with respect to any co-moving frame.
According to the second axiom, the conservation of
vacuum energy creates d&yr far-field via the

linear wave-equationl]. Since the electromagnetic
field is based upon classical dynamics, it should no

(107)

contribute to vacuum energy density with respect to
a charged particle; i.e. the EM components are
already included in24). The Reissner-Nordstrom
metric for a single particle therefore reduces ® th
derived vacuum far-field of a charged particle after
proper field contributions are considered.

Returning to electromagnetic fields, quantized
conservation laws can be written d@08®. The
electromagnetic stress-energy tensbt’) is once
again related to classical mechanics.

0,TH? + pHaf, =0 (108)

The field tensor ¥09"® is derived from the
electromagnetic four-potential, it is therefore reth

to quantized lagrangian dynamics and should not
contribute to the vacuum energy density. Once
again, there is a distinction between vacuum energy
density and quantized energy due to classical force

FH? = gAY — Q¥ A (109)

The four-potential 110® is proportional to the
scalar and vector potentials.

Aa=(9 A)

, (110)
Co

Einstein’s field equations apply quantized densitie
in order to determine the curvature and metric of
space-time. The quantized source term on the right
side of EFEsX11) allows for mass and momentum
to be applied in a continuum limit. The left side
couples the quantized source(s) to a local geometric
field or space-time metric.

1 871G,

Ry — E‘q’“’R = T,

" (111)

EX
With the foundations offered from vacuum field
theory, it is clear that Einstein’'s field equations
contain several flaws. Up to this point, the three
reasons initially offered for a revision of general
relativity have been discussed.
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The firstwas the coupling of point-like sources
to the space-time metric. The metric further mimics
the underlying vacuum field from which matter
originates. Similar to electrodynamics, the coupling
of a localized field to a point-like source alloVes
waves upon the relative medium; i.e. the classical
electromagnetic field or space-time metric of
general relativity. The vacuum field of a single non
composite particle however is proportional to its
electric potential. When the electric potential eof
particle varies relative to some background fietd, s
does the underlying vacuum energy. This was
previously discussed relative to bremsstrahlung,
where this variation was directly related to the
variation in vacuum energy density and Lorentz
transformation. Since the space-time metric is
defined solely by vacuum energy density, it is
incorrect to include the electric field of a single
particle as a separate entity.

The second flaw is similar to the first, where
particles must exist as localized fields rather than
point-like objects. Similar to relativistic electro-
dynamics, the field of a particle becomes deformed
when the background vacuum energy density
varies. Therefore, the metric of space-time is of
mathematical origin and plays no role in the
physical structure of space. An observer will alsvay
view space relative to the metric of space-time.
However, space does not deform at the large-scale
structure as purposed by Einstein. This also pestai
to gravitational waves, as it is claimed by thedhir
postulate that matter is Planck scale fluctuatidns o
space. It is contradictory to allow space-time waves
from the quantized variables of vacuum fields,
when vacuum fields are a representation of Planck
scale waves. Furthermore, if vacuum fields were
responsible for classical force, objects with event
horizon would lack external gravitational fieldsist
is contradictory to EFEs vacuum solutions.

The thirdflaw is the incorrect coupling between
electrodynamics and classical gravitational field.
From section %), it was argued that the electric
field is a component of the underlying vacuum
field. With the conservation of vacuum energy
density or classical theory, a non-composite
charged particle should display &g/r far-field.
The Maxwell-Einstein vacuum solutiorT,{, = 0)
gives a squared Lorentz scalar b1 2).

r 2 1
2
L2 (9)

(112)
A rA

For a single particleT,, = 0 everywhere except at
the particle’s classical position. Thereforgl?) is
essentially the far-field solution of a single aea
particle. However, the Lorentz scalar does not obey
the E,/r law as derived under the assumption of
vacuum energy conservation. According to vacuum
field theory, the correct squared Lorentz scalaiafo
single particle reduces t@13).

ngz
1-2

1 v\?
v /v 2=<1+K) (113)
xt (f)

(113 is the limit of equation112 as A —» A and
reduces to the Maxwell-Einstein vacuum solution
after proper coupling of the electromagnetic field
via equations8, 100.

1 1

Yo® = = (114)

2 2
@ D
The limit produces a singularity whé¥i= A, while
the proper vacuum field solutiorll5 is always
finite. Withoutproperelectromagnetic contributions,
the singularity instead arises wh&V = A as
demonstrated by the Schwarzschild solution.

(115)

()
=13
1_2V V)

(@
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2.2. Gravitational Waves

The existence of gravitational waves is cruttia
the validity of EFEs. From a theoretical standpoint,
variations in certain stress-energy moments allow
guantized variables to transform into metric waves.
If these waves do not exist, then the conservaifon
energy is clearly violated within EFEs. Indirect
evidence for gravitational waves comes from the
binary system PSR B1913+16. This system consists
of orbiting neutron stars that emit pulsed radio
signals at nearly constant periods. After measuring
these pulses, their arrival was observed to oseilla
over a period of about 7.75 hours. Additional
observations allowed for the change in epoch of
periastron to be measured, which agreed with the
predictions of general relativity to withi.2%!".
However, it is the assumption that EFEs are correct
which defines the plausible attributes of the ayste
It is possible for PSR B1913+16 to have parameters
that vary from EFE solutions, i.e. these observation
only provide indirect evidence for the existence of
gravitational waves. Complications arise from
uncertainties in the structure of neutron starsirth
effective field, orbital parameters and classical
energy flux.

Direct evidence by physically measuring the
distortion due to gravitational waves appears to be
the only valid option for proving their existence.
Several experiments have been conducted over the
previous 52 years; however, only LIGO, GEO600
and VIRGO are discussed due to precession. The
probability of detecting a gravitational wave from a
BH-BH event is approximated from table 2.2.

TABLE 2.2. Theoretical BH-BH detection rates

ID Source Published BH-BH Detection Ratesyt )
A U] 1999 0.19®, 400@®)

B \Y%| 2007 2, 500®

C W] 2010 [2-107%0.5]

D [X] 2010 [0.05,4.9]

E [Y] 2008 [0.01,1.7],[0.11, 18]@

F 4| 2011 0.8

G [AA] 2009 -

H [AB] 2004 -

I [AC] 2012 [0.08,0.17]@

Note: (a) indicates LIGO IE and (b) are older medel

The theoretical event rates are required for
determining the probability of gravitational waves
existing. They have varied drastically over the
previous 15 years as demonstrated by table 2.3. The
running length of each experiment is also provided
in table 2.4.

TABLE 2.3. Theoretical event rates

Event Rate (yr')

ID Experiment

NS-NS NS-BH BH-BH
A LIGO | 0.03 0.25 0.19
LIGO IE 50 400 400
B* LIGO | 100 30 500
B LIGO | 20 1 2
LIGO | [2-107%,0.2] [7-107%,0.1] [2-107%,0.5]
¢ LIGO Il [0.4,400] [0.2,300] [0.4,1000]
oI LIGO | 0.01 0.02 4.9
LIGO Il 45.1 85.8 21,425
. LIGO | 0.002 0.01 0.05
LIGO Il 9.5 42.8 242
LIGO | [0.015,0.15] - [0.01,1.7]
E LIGO IE [0.15,1.5] - [0.11,18]
LIGO Il [20,200] - [16,270]
LIGO | 0.05 0.02 0.8
LIGO Il [60,500] 80 2,000
Virgo | [0.002, 0.04] - -
LIGO IE [0.02,0.4] - -
Virgo+ [0.25,5] - -
LIGO | [0.008,0.13] - -
H LIGO Il [40.2,310.9] - -
Virgo+ 0.003 [0.01,0.02] [0.07,0.08]
Virgo Il [3.0,3.6] [12,19] [35,92]
I LIGO S5 0.004 0.02 [0.08,0.09]
LIGO S6 [0.008,0.009]  [0.03,0.04] [0.17,0.21]
* indicates older theoretical models.
TABLE 2.4. Experiment runtime
Experiment Run Days Run-Time NS-NS Range
S1 48 0.08 Mpc
e i
S4 18.6 8.6 Mpc
LIGO IE 2: 22: 730A0IAE] 11%":/"‘;
Virgo | VSR1 111 1147 12.4 Mpc
Virgo+ xzx :fg 159.3 1?-580"”\'Appcc
GEO600 S4 288 o0 o ~LIGO | (S1)
S5 342+ ~LIGO | (S2)

Note: The more recent runs of GEO600 are includadesthe
detection rates are similar to the earlier LIGQris.
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The probability of gravitational waves not
existing is compared to flipping a loaded coin.
When a normal coin is flipped, the probability of it
landing tails is 50%. This is equivalent to
measuring for gravitational waves over the period
required for a single event, and having5&%
chance of detecting one. For a loaded coin, the
result will always be tails regardless Bf As the
coin is flipped N amount of times, the probability of
the coin being loaded increases if the results are
always tails. Therefore, the probability that tleenc
is loaded is equivalent to that of gravitationaves
not existing. This probability is defined a%16),
whereN is the expected events per total period.

P(Null) =1-27VN (116)

Table 2.5 depicts the probability of gravitational
waves not existing for each experiment and model.

TABLE 2.5. Theoretical detection rates by experimen

Experiment Model E'\\fg‘r):ts win P(Null)Max
A 0.07 - 4.76%
B’ 94 - ~100.00%
B 3.4 - 90.8%
LIGO | c 0.12 0.0049% 7.96%
DI 0.74 - 40.0%
DIl 0.009 0.64%
F 0.13 - 8.63%
LIGO IE A 1700 - ~100.00%
S5 | 0.114 6.96% 7.60%
S6 0.259 13.43% 16.4%
Virgo+ I 0.045 2.48% 3.07%
A 0.48 - 28.2%
BT 640 - ~100.00%
B 23.4 - ~100.00%
((fﬁggf c’ 0.81 0.033% 43.1%
DI 5.01 - 96.9%
pin't 0.063 4.27%
Fr 0.88 - 45.8%

* indicates old model

T indicates LIGO | statistics were applied to tlaest runs of
GEO600.

There exist several orders of magnitude between
individual models. The majority of this variation is
due to the merger rate and density of BH-BH
events. Excluding the older models, the remaining
models are grouped together in table 2.6. With
respect to old models, it is clear from the number of
events expected that gravitational waves could not
exist @ > 6). The new models decrease expected
rates by three to four orders of magnitude.
However, two of the new models also indicate a
o > 6 for the max event limit, with a third at
o =3.7. The current data does not allow for a
definitive answer for whether gravitational waves
exist, although it does begin to raise doubts. The
expected rates are also highly dependent upon the
theoretical model. Assuming that these do not vary
drastically in the future, the next generation of
detectors should be capable of bringing all models
to ¢ > 6. For example, conservative estimates of
Advanced LIGO (LIGO II) project hundreds of
events per year. Advanced LIGO and Advanced
Virgo are expected to begin operations in 2014, so
direct proof will require three to four years as of
2013. Beyond these, the Laser Interferometer Space
Antenna (LISA) will provide a new range of
frequencies. LISA is not expected to be in opematio
until after 2020; however, it will be capable of
detecting massive BH-BH events if gravitational
waves exist. Due to the net BH-BH mass, the waves
generated would be several orders of magnitude
larger than other sources.

TABLE 2.6. Approximate combined probability

Models Net Max Net P(Null) Sigma
Events Min Max Max
B,I,I,BT 27.2 - ~100.00% > 6
cLic’ 1.35 27.1% 60.8% 1.7
D,,I,DT 6.17 28.8% 98.6% 3.7
E.DIILLE! 41.3 37.0% ~100.00% >6
FLILFT 1.43 - 62.9% 1.8

Note: The order of listed models is LIGO |, LIGO, IRIRGO+,
GEOG600; model E is also included.
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2.3. Single Particle Metric The Christoffel symbols are determined for an
For a massive non-composite particle, the field isotropic, spherical vacuum field in table 2.7. To

should be approximately£{/r) in the co-moving compare the radial acceleration as derived from the
frame. Since the metric must be isotropic, the geodesic equations to the algebraic res@®, the
solution in spherical coordinates KL{). motion of a particle can be restricted to the radial
direction (L23); i.e.§ and¢ are0.
ve2 0 0 0 23 2?
0 y* 0 0 a1 = ;24
_ 117 rco)?Y
Juv 0 0 (}/gr)z 0 g (123)
l 2 in2 J g GoM o _GM
0 0 0 (ygr) sin“ 0 r2y 5 (rco)z)/g

9

The Lorentz scalarl(8) is defined as usual, where For a massive particle moving at escape velocity
the far-field approximation is applied. relative to the metrici’ is replaced byQ7); i’ is

v GoM 18 defined asX24), wherek = 1 andy = y,,.

Yg=1+—=1+ — ( ) iy 2

A o t'=ky, (124)
For comparison, the Lorentz scalar relative to the The acceleration at escape velocityliag) or (29).
Schwarzschild metric is written ak19).

2.7
0= d rz __ GoM (125)
. 1 dt’ 7-2]/94-
Vo="T——0cy (119)
1-2 rg > TABLE 2.7. Christoffel symbols between theories
0
rt, Single Particle Schwarzschild
The geodesic equations are applied to determine the v o
GoM 1
. . . . . . 0 0 0 ~__ ;2 0
motion of a single particle inside the previous Io1 Fio VaGre)? TR Ve Geg)?
potential. Using space-like convention { + +),
the space-time interval is defined 480). ri, _GM 1V GM
Yo (red)? vt A v, (rce)?
(ds)? = gypdxtdx? (120)
r _ GM 1V 2 GoM
Expanding the geodesic equations results in the " Ygre)?~ r R Vs oo
proper acceleration for each compondralf, (x°)?2 1
. rz, rsi — -
must be replaced with(cyt")?. 1202 Yo r
t'=—2rg,t'v 1 _r -
. 22 Y V'g
7= Cozr (1JOt,2 —T %17'”’2 -T %29’2 -T %34”2 L .
. . 121 3.3 — 1
§' = 2T 2,0 — T 239" (12D .3, Yor ;
$'= —2T 3;7'¢" — 2T 3,6'¢’ ri, _yLsze ——sin?0
g g
The geodesic equations become relative to the
. . . . 3 3
metric after applying the following relationt22). 23035 cotd cotd
dx'® dx'® d2xla dlea r §3 —sin 6 cos 6 —sin 6 cos 6
. — . — 3
=y : =y (122)
dt at’ dr? dt'? Note: Single particle refers to massive and nonuusite.
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2.4. Gravitational Force and Potential

From sectionsl(3, 2.3, it was observed that the
gravitational potential is dependent upon a variati
in the effective background vacuum energy density.
For static fields, classical energy conservatioasdo
not depend upon the path taken between two points.
The proper forcel26) upon a patrticle is therefore
similar to the relativistic Newtonian perspective. |
a particle’s geodesic path follows the gradienVof
the problem is always reduced to the covariant
derivative of the scalar field; i.e. the vectr will
point in the direction oV V.

Eg

— EO —
— - 126
M vv (126)

Ve X

f=-V3U=-
The gravitational potential energy/)Xis derived by
equatingy; =y as applied in section1(3); the
potential is therefore defined ak2().
®= e (127)
Vacuum field theory requires that the metric of
space-time is isotropic, while EFEs are anisotropic.
The choice of isotropy or anisotropy is crucial for
motion as observed by a distant observer. This is
not locally detectable since any observgf’j
deforms with respect to the space-time meyjg X
Under the assumption that vacuum energy density
is conserved, the vacuum far-field energy of a non-
composite particle should at most remain constant
or decrease when moving through an external field.
Conservation of classical energy does notydwa
ensure conservation of vacuum energy density. The
problem is complicated since actual particles will
consist of an infinite amount of vacuum energy.
However, it is possible to compare configurations
of the vacuum field to determine if vacuum energy
density is conserved. In this case, only the faldfi
is applied for simplicity. The conservation of
vacuum energy density is discussed relative to the

transformed vacuum fields of an anisotropic and
isotropic metric. Since a realistic gravitationaldi
will complicate the field dynamics, a Cartesian
coordinate system will instead be applied so that
(r, 9, ®) > (x, y, z). The potential along the x-axis
is anisotropic in the sense that it only incredses
single direction %), similar to the Schwarzschild
metric ). It is difficult to consider a test particle
initially placed at an infinite distance from thel@.
The problem is simplified by introducing an
artificial potential as depicted in figure 2.1.

A massive particle placed where the local fisld
zero {,,) has a far-field approximated by28),
this is equivalent te — o for a spherical metric.

_ E
V() =—

n

(128)

As the test particle moves into the gravitational
potential, it gains quantized energy. This varmatio
in energy is due to an influx of vacuum energy
density rather than a net increa%29).

_ E 1
V(r,0) =—

129
T /(¥ cos 8)2 + (sin 6)2 (129

This means that the particle has gained quantized
energy relative to a stationary observer; however,
relative ton,,, vacuum energy must be conserved.
Since the anisotropic transformation is similar to
the special relativistic version, it can be dirgctl
substituted intoX29).

Nuv (yg =1) (0] Nyw ()’g # 1)

Figure 2.1. Sections of a localized field are illustrated tieka

to an initial and final state. The fields relatiteethe preferred
reference framen(,,) are described by the space-time metric
and Lorentz transformation.

v
>
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The resulting effective fieldl80 is once again
relative ton,,, or the preferred reference frame.

_ E
V(r 0) = -2 Y

n \/(yyg cos 9)2 + sin2 @

(130)

Since the test particle will be traveling at escape
velocity, y =y, can be applied. After reorienting
the coordinate system, the Cartesian equivalent is
defined asX31) with motion along the z-axis.

Eo
J& + &) + 027

Equation {31 can further be put in spherical
coordinates132), allowing a shells net energy to be
compared between configurations.

V(&) =

(131)

_1/
2
- E
v=-"

r‘ﬂ.

<gn(¢) (132)
Y

2
>+%Vmﬂ¢nz

Volumetric integration between two radii results in
shell energy for the anisotropic cad&J),

o 2 _p2
v shell|j = M [LNG?—a)—LN(Gy?+a)] (133)

wherea is defined as134).
a=y*-1 (134)

The original field configuration19 reduces to
(135 after solving for shell energy.

— B
Vsheu|A = 2m(B?* — A?) (135)

For comparison, the variation in field energy for
any shell can be defined with a factor between the
two configurations. Therefore, the original fiekl i
multiplied by a function of the Lorentz scalar,
defined as136) for the anisotropic case.

k= % [LN(y?* + @) — LN(y* — a)] (136)

For an isotropic metric with identical setupe th
field relative to the reference framm,{) is defined

by (137).

_ E
V(r 0) = —2 14

Tw¥g [ (y cos 6)% + (sin )2

(137)

At escape velocity, the same= y,, relation can be
applied resulting in138).

Eo
V@O + 02+ (r2)?

After integration, the shell energy for the isoimp
metric is (39).

V@) =

(138)

_ AZ _ BZ
Vo =BG 4 o)~ NG - )] (139)
Whereg is defined asl(40).
g=4y*—-1 (140)

The factor between the initial configuratioh3g)
and isotropic case is thereforl().

k= % [LN(y — o) — LN(y + 0)] (141)

Considering vacuum energy density conservation,
the isotropic and anisotropic cases are compared.
As the far-field is rearranging, the peak energy of
the field must also increase proportional to the
classical quantized energy. There must be an influx
of field energy into the central region, which is
assumed smooth and finite. For field energy to be
conserved, the far-field energy must be equivalent
to or less than the original configuration. Pladtin
both (L36 141) shows that only isotropic metrics
are valid, i.e. the anisotropic case initially isases
far-field energy fory = [1, 2.7]. Whenk = 1 (or

y = 2.7015), the anisotropic metric begins to lose
far-field vacuum energy density. This decrease
must however occur at = 1 as demonstrated by
the isotropic metric. Anisotropic space-time metrics
therefore cannot conserve vacuum energy density.
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2.5. Arbitrary Space-Time Metric

In order to determine the space-time metric from
quantized fields, vacuum field theory must be
applied. A coordinate basis is chosen so thatis
diagonal with each term proportional to the general
Lorentz scalary,). From the gradient oV (x%),
the fundamental coordinate line is defined at each
point in space with the base vectéy. If the
gradient is zero, then the space is locally figt X
For example, ifV = E,/r then each point would
have the fundamental coordinate line parallel to the
radial direction ). The other base vectors would
then be represented by any two orthogonal vectors
perpendicular t@,;. For other cases, the remaining
orthogonal base vectors must be determined by the
following methods.

Depending on choice of coordinates the field
perpendicular t@&, can vary, requiring that at least
one other principle direction exists. Each aligns
with the planes of maximum and minimum
curvature relative to constanVv surfaces. The
additional bases are therefore eigenvectors of the
shape operatorl42), which is defined by the first
and second fundamental forms.

Wl =1 VG—MF MG — NF

S (142)
EG — F2IME —LF NE — MF

The first and second fundamental forms relative to
the tangent plane of each surf&?ec R? is (143).

1=[¢ ¢

L M

il (143)

Hl = |
If two unique principle directions exist beyond the
initial gradient, vectors tangent to coordinateeéin
are ,,r,). Since the first base vector's)
direction is determined by the normalized gradient
of V, n is the normal to the surface44)™.
A R

IVVI iy x 1yl

n (144)

From this notation, the two vectors,(, r,) are
not necessarily of unit length. Vacuum field theory
is however locally isotropic, i.e. the space-time
metric is determined from a single scalar field or
vacuum energy density. The previous vectors are
therefore directly proportional to the curvilinear
basis, i.er, = y,e,. The first fundamental form is
also equivalent to the metric tensor, i.e. each
component is the scalar produ@,{= g, - g»)-
The variables become& =r,-r,, F=r, 1,

G=r,-r,. This can be extended to three
dimensions, where the first fundamental form
(145" is represented in quadratic form.
dx]1" [A11 Az Azi][dx
I(dx,dy,dz)=[dy khz Azy  Asp dJ’] (145)
dz 13 Az Azzlldz

The componentsA(,, =, -r,) can be defined in
terms of partial derivatives oV 146"": where
(dx » dxb), (dy — dx?), (dz » dx*) and partial
derivatives are written &V; V;, = ; .

1A, = 2,31 — 3,21 t Ay = 3,12 — 1,32

1Azz = 1,23 — 2,13
1Ay = A1, = (1/2)(311— 131+ 232 — 322) (146)
tAs1 = A13=(1/2) (233 — 323+ 121 — 211)

A3y = Ayz = (1/2) (1,22 — 212t 313 — 1,33)

The second fundamental form is now introduced,
which when combined with the first allows the
other principle directions to be determined. From
the two dimensionall (143, the variables can be
defined asL=r,,-n, M=ry,-n, N=r,,'n,
or as a tensoB,, =r,, -n. Using the following
method, the second fundamental form can be
written in terms of partial derivatives of the vaouu
energy density scalar field47).

1(dx,dy,dz) = V,dx + V,dy + V,dz (147)
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For an implicit surface wherV(x,y,z) = 0,
both fundamental forms are equal to zero. If the
partial derivative of the field with respect to iaen
component is non-zero, that component can be
solved for withinlI(dx, dy, dz) and substituted into
I(dx,dy,dz), arriving at the third fundamental form
(111). The idea is to factor the new expression so
that it is quadratic with respect to the two remaini
components. 1fV, # 0, then (489" becomes a
function of(dx, dy).

1I(dx,dy) = U(dx)* + Vdxdy + W(dy)? =0  (148)

The discriminant of this equation is defined as
A=V? — 4UW, which can be used to determine the
remaining principle directiond 49",

(-V VAV,
20V,
(VFVA)V,-2UV,

(149)

These vectors can be solved for in other cases
where V,=0 by cyclic permutation of the
component§”. The components of,, remain
constant, although, Vv and W must each be
recalculated and the componentsTofearranged
For example, ifV,# 0 were true instead, the
correct principle directions are defined 450Q), i.e.

(x =),y = 2), @z~ x.

(VFVA)V, -2UV,

(=V +VA)V,
20V,

T= (150)

The complete curvilinear basis is therefore defined
as (51).

A% . T
ey, = e
2Tl I

(151)

18] = ——r
vy
In general, the initial coordinate system used liier t
gradient and partial derivatives must be orthogonal.
The resulting curvilinear coordinates will also
consist of an orthogonal basis, which follows the

coordinate lines of the metric tensag,f). To

transform from the curvilinear basi¢, to g,

requires a tensor so thet5@) is true. Since each
component is already aligned; is diagonally
symmetric and varies only in magnitude.

g)a = Fyeé, (152)

Due to the parameterization of effective vacuum
fields with metric distance, the transformation must
be isotropic. In comparison to the relativistic case
where the field is compressed in a single direction,
the presence of background vacuum energy warps a
particles manifold equivalently in all directions at
each point. Without this feature, the perceived
space-time metric cannot be attributed to a relative
medium upon space, further induced by vacuum
energy density or a scalar field. From the isotropic
nature of general field transformations, the presiou
tensorF can be written aslg3).

Yo 0 O
F=|0 Yg 0 =Yg (153)
0 0 vy

The tensor 153 is extended to a Minkowski space
via (154).

v, 0 0 0
0 y, 0 0
F= J 154
0 0 y, 0 (154)
0 0 0 y,

Therefore, an arbitrary space-time met8% can
be defined relative to the curvilinear basis.

vg2 0 0 0
0 y,2 0
0 0 y? 0
0 0 0 vy?

G = (155)

To determine the proper space-time metric for any
object, the effective vacuum energy density must
first be calculated; see sectidh@). The curvilinear
basis is then determined for time dependence.

31| Page



2.6. Numerical Methods

Since solutions are based upon each individual
particles influence on local fields, realistic atie
must be numerically determined. Each particle
further consists of a localized field relative to a
preferred reference frame,(). Therefore, the field
of a single particle does not follow the metric
induced by its own vacuum field. It instead follows
the background vacuum field depicted by all other
particles and free fields. This is applied to
determine the effective space-time metric of any
object using quantized variables. For first-order
methods, the field of each particle will undergo
isotropic deformations. The magnitude of these
transformations will be proportional to the general
Lorentz scalar at the classical position. Therefore
each particle has a unigque general Lorentz scalar
(156 due to the effective field of every other
particle; note thatr, = 0) is equivalent tqd,,).

N
1

Ygn = 1+ K an (rn = 0)

m=1

(156)

For two particles at rest relative to the space-time
metric, the effective fields are defined 487).

E;

_ E;
1 Vi(r) = ’

1Yg,2

: V_'72(7”2) = -

2Yg.1

(157)

In Planck units, the Lorentz scalark56) can be
written as continuous fraction$58).

) E, 1
)/g,l d1 1+ éi (158)
d, Vg1
Settinga = E, /d, andb = E,/d, results in 159).
a
x=1+—7y (159)

142

The effective Lorentz scalar is therefoi®Q).

1
vo1=5(Va?+2a—2ab+ (1 +b) +a—-b+1) (160)

If both particles have equivalent rest mass
(E, = E,), the effective field of each is161);
whered is the distance between particles.

_ 2E, 1
Vn (rn) =

T
" <1+ /1+4%>

Assuming the gradient of the local vacuum field is
small, the first order approximation is useful for
determining the field of large objects. However,
systems with more than two particles are more
difficult to deal with. The objective is to develep
iterative numerical method that is equivalent to the
algebraic results.

The constant isotropic deformation is retainmd f
dust solutions. Assuming each particle is stationary
relative to the effective metrigy,), the algorithm
for two particles is the following.

(161)

1. Start with the constant, non-effective field
of both particles; i.ef; /r, andE,/r;.
2. Determiney,, andy,, from (156), relative
to the non-effective fields defined in
3. lterate by updating effective fields defined
as E1/(r1vg,1) andE, /(12 v4,2)-
4. Determiney,, and y,, relative to the
effective fields calculated i8.
5. Loop back ta3.
This can also be calculated by hand, where the firs
few iterations arel(62) in arbitrary units.

E, _ E 1
Va=g W=
1 1 L2
_ E 1 (162)
(12) : Vl = = E 1
n14+=2 -
d Ay B
d; A

The previous iterative method is equivalent to
solving the continuous fractions of equatidb)
and can be extended Roparticles.
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Expanding equatioril$6) by hand matches the
iterative method for three particles, although the
equations become relatively large. The effective
Lorentz scalars will always be linear combinations
of nested, continuous fractions. This structure is
preserved by applying the iterative method outlined
in figure 2.2 for any amount of particles.

// STEP 1 //
DOUBLE RE[N];
DOUBLE EF[N];
DOUBLE P[N][3]; // Position

DOUBLE G C = A; // Reference Energy
DOUBLE lorentz_scalar[N];

// Rest Energy
// Effective Energy

// STEP 2 //
FOR(INT A = 9, A < N, A++) {
y_temp =
FOR(INT B = @, B < N, B++) {
IF(A !'=B) {
dx = P[A][e] - P[B][®];
dy = P[A][1] - P[B][1];
dz = P[A][2] - P[B][2];

D = sqrt(dx*dx + dy*dy + dz*dz);
y_temp += RE[B]/D; }

}

lorentz_scalar[A] = 1+y_temp/G_C;
// STEP 3 //

EF[A] = RE[A]/lorentz_scalar[A];

}

// STEPS 4-5 //
WHILE(KEEP_ITERATING == TRUE) {
FOR(INT A = @, A < N, A++) {

y_temp =

FOR(INT B = @, B < N, B++) {
IF(A !'= B) {

dx = P[A][@] - P[B][@];
dy = P[A][1] - P[B][1];
dz = P[A][2] - P[B][2];

D = sqrt(dx*dx + dy*dy + dz*dz);
y_temp += EF[B]/D; }
}
EF[A] =
}

Figure 2.2.C-code for calculating the effective vacuum fiefd
composite objects with first order methods.

RE[A]/(1+y_temp/G_C);

The exact vacuum field can be determined by
applying the proper, active transformatidr6®) to
each particle.

™
N
’ 1 7
"'n=" +K z an () | dry,
m=1

0

(163)

When the first-order approximation was defingg,

was held constant; i.e. the transformed radlu=f)(
in all directions became isotropic.

Tn
T"n = f yg.n(rn)6(rn) drn = rnyg,n(o) (164)
0

The exact vacuum field cannot be obtained without
the unified field theory, which defineVv,,,,. The
far-field approximation is instead applied, which is
in agreement with classical theory. The far-field
approximation however naturally has singularities,
so each particle’s field must have a cut-df6%)
whenV,,, surpasses the maximum quantized value
or classical energy.

- Vi Vo <
Vi =g, i,
max : >

max

(165)

<5I<$

ax

Now that the fields are finite at all points, it is
possible to integrate along the effective field of
each. For an exact solution, memory requirements
drastically increase since the effective field atle
particle must be known at each point in space. This
is because each particle’s field is relative to the
background field of all other particles and free
fields. This can be optimized by assuming many
particles exist, so that the influence one hashen t
others is negligible. Therefore, only one effective
field is defined based upon the contribution froin al
particles; i.e. a continuum approximation is made
similar to EFEs. Identical numerical methods can be
applied with respect to figure 2.2, where the aiti
configuration converges towards the effective field
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2.7. Relativistic Pressure and Bulk Flow

Temperature is a scalar quantity that depicts a
system’s internal kinematic energy. For a system at
equilibrium, the energy distribution of individual
particles is related to temperature via the Maxwell
Juttner equation1@6)®.

e_y/g
f) =vJv? - 1m (166)

K,(z) is a modified Bessel function of the second
kind (167) and 6 = kgT/E,.

2

1K, (z) = %f e‘z"(x2 — 1)3/2 dx (167)
1

The average Lorentz scalar for the Maxwell-Juttner
equation {66) is calculated vial(698).

Pv(e oy yT=1)dy
[ e7k/0 (k2 — 1)3/2dk

Yavg = 30 (168)

For the classical limit,168 can be approximated
by Taylor expansion resulting id§9).
3 3kgT

Yarg =50 +1=2——+1

169
S E (169)

This reduces to the classical relation between
average kinematic energy and temperatlv)(

3
E, = EkBT (170)

By applying the Maxwell-Juttner equation, the
average kinematic energy of particles does not
remain proportional to temperature. Therefore, the
kinematic energy must be related to the proper force
or pressure instead. When dealing with pressure at
the atomic scale, a particle that collides with a
perpendicular wall will experience a change in
momentum vial71).

Ap, = 2mycyy? — 1

(171)

The number density depicts the amount of particles
per unit volume. Normalizing this so there is only
one particle per finite volume/) allows the metric

to be determined. For objects at equilibrium, each
particle will be confined to its own respective
volume. The one-dimensional force on the plane of
another particle’s volume is defined iy7@).

_moC2 *-1 _ Ep 1
fr = y1/3 % T y1/3 ()/ _;)

Proper pressur@assumes that the particle has an
equal probability of hitting the other two wallse.
the proper pressure i$43.

P_EO(E EO)_moyvz_Eﬂz_eﬂZ
“3V\E, E/  3v

(172)

3V 3 173)
Temperature is related to pressure by an averaged
Lorentz scalar 467), determined from the beta
factor f =v/c,) and proper energy density)(
Pressure itself is only dependent upon average
particle energy and the volume attributed to each.

With the averaged Lorentz scalar, the effectiv
field due to pressure can be determined. A massive
particle moving with respect to a field will have a
vacuum field defined byl{4).

_ E, 1
V(r,0) = -2

m J(ycos)? +sinZ @

(174)

Since each particle’'s velocity has an arbitrary
direction, the field must be averaged ovgr. As
with section 2.4), the coordinates are reoriented so
that the correct integral i475).

¥ = E, f y sin(¢) dfde
W dmr )y J (¥ cos @)? + sin2 @

(175)

Integrating ovel: [0, 2] and: [0, 7] provides the
averaged field for each particlé7g) with respect
to the statistical distribution of velocitiesgq8).

_ @) IN(y? +7*=1) - LN(y? -y = 1)

v =(
avg 27’ y4—1

(176)
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Reducing an object to its individual particles
allows the effective field to be approximated with
the iterative methods discussed in secti@m)(
Determining the effective field of a gas under bulk
flow requires a vector field) relative to the space-
time metric. Considering a system of particles under
bulk flow, the effective field of each particle must
be relative to the effective field of all othersul
flow is therefore the transportation of kinematic
energy density along the space-time metric. The
averaged distribution of velocities frorhi66) must
be properly added to the bulk flows)( This is
equivalent to applying a Lorentz boost in arbitrary
directions ofu. Under the assumption that bulk
flow moves freely in the forward direction, the
problem can always be reduced to an addition of
velocities. Proper velocity addition relative toeth
angle between a particle’s velocity)(and bulk
flow (%) is (L77)®.

ﬁ[l +%cos(9) (1 —ﬁ)] +%

uov= 1 + uvcos(0)

177)

The first step is determining the final velgcit
relative to the metric after applyindq7) for all
directions ofu. This can be accomplished with an
active rotation derived from the Rodrigues’ rotation
formula @78"". K is the axis of rotation and
M = KKT; the trigonometric functions are written
assin(x) — S, andcos(x) — C, to shorten notation.

0 -K, K
R=S, 0 -K|+C,M+D+M (178)
-K, K, 0O

By restricting the axis of rotation to the x-y pdan
and applying a 2-dimensional rotation Ko (177)
can be mapped to the unit sphetréq).

Cp® + CoSp?  SpCp(Cy—1) —SuSp
R=|S5Cp(Co—1) Sp*+Culp® —SuCp (179)
SaSp SaCp Ca

Since the choice af, is arbitrary, it will be set
parallel to the bulk flow vector field. Therefore,
the proper velocity of each particle under thes|
parameterization isl80).

1
u+vcC, (1 ——)
“ )
1+ uvC,

—S

W:

V(") [ \ (180)

From the composite velocities, the effective field
for each is defined a4 g1).

;N2 ;N2
V(',y',z") = E, ((ﬁ) + <YEIW)> + (Z’)2>

However, the coordinates withinl§1) are with
respect to the directiow. These must be mapped
back to the reference frame, where the bulk fibw
is defined. This can be accomplished by finding the
parameters of the mapping from the directiorwof
to the z-axis vial82).

-1
(181)

W Cp? 4 CuSp2  $,C,(C,—1) =5,
Wyl =15,C,(C, —1) S,%+ C,Cp° —5 Cb (182)
w, SaSp SaCh ||W||

After obtaining @, b), the transformed coordinates
are determined vidlg83).

XTGP +CaSp? SpCh(Ca—1) —SuS,
Y= 1866 (Ca— 1) Sp? + CoCy®  —S4C (183)
Z’ SaSb SaCb Ca VA

Inserting the solutions froml83) into the primed
coordinates of81) providesV(r, 6,p,a,p). The
last step involves integrating over the various
configurations in order to arrive at the averaged
vacuum field 184).

Vw6, 0) = f f V(r6,0.0.8) dadf  (184)

The problem can also be viewed as a super-position
of an infinite number of configurations relative to
each ). With spherical point picking, a finite
amount of these can be rotated in a 3-dimensional
space and averaged.
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3. The Universe

The big bang theory is currently the most widely
accepted cosmological model, with the 2011 Nobel
Prize awarded for the discovery of accelerated
expansioff™!. The model however contains several
anomalies, unexplained observations and various
non-classical assumptions. These aspects can be
resolved by abandoning an expanding model in
favor of one that is simultaneously expanding and
contracting, i.e. a steady state. Current obsemsti
are already sufficient for ruling out an expanding
universe. Difficulty of arriving at such conclusion
arises from the recent acceptance of non-classical
assumptions and lack of theoretical constraints.
Dark energy for example is not predicted by the
standard model and cannot be directly detected. It i
widely assumed dark energy exists solely because it
allows an expanding model to fit redshift versus
distance modulus. The inferred expansion however
is an illusion from the local deflection of geodessi
which produces a nearly spherical projection.

With insight from recent observations, aspects
that conclusively rule out an expanding universe
can be focused upon. Two characteristics that stand
out are incorrect predictions of large-scale cumet
and the perspective of time versus redshift; these
are discussed throughout sectios3(3.5. It is
proven that the observed abundance of faint blue
galaxies is due taCDM'’s incorrect predictions for
the curvature of the universe. Additional constisin
allow all explanations for th2 — 3x abundance of
faint blue galaxies to be ruled out. These rangmfr
evolution of the local luminosity function to driast
mergers. ACDM further underestimates the size of
the faint blue galaxies bg — 5x relative to their
angular size versus luminosity. Number densities of
weak Mgll absorbing galaxies in sectiod.g) are
also in agreement with the prior conclusion. These
incorrect predictions by CDM result in systematic
lensing errors as discussed in secti®d)(

Since all explanations can be ruled out redati
to ACDM, the faint blue galaxy abundance is proof
rather than evidence. Although proof exists against
ACDM, there also exists strong evidence against an
expanding universe. The purposed theory predicts
for distant galaxies to be older than local ones. A
expanding model predicts the opposite, which is
contrary to observations. For example, galaxies are
observed to cool with increasing redshift. Distant
guasars contain relatively higher Fell:Mgll ratios,
depicting increased metallicity with redshift. There
are many other firmly grounded observations not
compatible with an expanding universe such as the
in-fall velocity of the Bullet cluster. For clarityhe
first half of chapteB3 will focus on the foundations
of the continuous model. The remaining sections
discuss the various proofs again§&iDM, including
a statistical comparison between models.

The new cosmological theory only requires the
standard model and corrections to general relativity
herein. From this short introduction alone, the new
model is superior with respect to Occam’s razor. In
other words, the simplest theory that agrees with al
observations is the correct theory. Similar toiahit
motivation behind an expanding model, the shape
of the universe can be fit with a single constahe
inferred accelerated expansion is nothing more than
local geodesics deflecting towards the center of an
asymptotically flat, linear universe. Dark energy i
therefore not required to explain redshift versus
distance modulus. The trend is better fit by distant
galaxies falling into an asymptotically flat univers
depicted by relativistic redshift and gravitational
acceleration. The cosmic background radiation must
therefore originate from the central region of an
asymptotically flat universe. Classical assumptions
insist that this black body radiation is emittednfiro
a central core, which is not compatible with thesrie
that predict event horizon such as EFEs.
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3.1. The Big Bang Theory
Georges Lemaitre, a Belgian priest, was the firs
to purpose the big bang theory, originally named
“hypothesis of the primeval atoffi¥). Although
Lemaitre was the first to discover the “Hubble
constant”, it was named after Edwin Hubble.
Hubble’s observations in 1929 also showed a linear
relationship between the distance and redshift of
local galaxie$”. The Hubble constant and linear
trend provided the initial motivation behind an
expanding model, where redshift is attributed to the
recession velocity of local galaxies. According to
the Hubble model, the relation between redshift and
metric distance is185).
c [(z +1)% - 1] v

d' (185)

THy|GZ+1D2+1| Hy
Due to the inverse square law, metric distance is
related to distance modulys) by equation186).

d' = 104/5+1 (186)

Combining equationsl@5, 186) and subtracting the
result from observations, the disagreement becomes
apparent. Figure 3.1 provides the error relative to

the initial big bang model.
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Figure 3.1.Data is from the NED datab&S&and linear trend

from equation 185) with H, = 73.8 (km/s)/Mpc "

The initial big bang model is only valid under
Hubble’s and Lemaitre’s limited observations, i.e.
for local galaxies with redshift below= 0.15. It is
clear that beyond this point, an expanding universe
depicted by the big bang theory would need to be
accelerating. Assuming the universe began as a
point of infinite energy density that consequently
erupted into an expanding sphere of energy, there
are two plausible scenarios for recession velocity.
For a homogenous universe, any initial acceleration
from pressure or bulk flow should be constrained to
relatively high redshift. Therefore, the first saep
requires that the mass of the universe is large
enough to collapse back onto itself. The second
assumes the kinematic energy imparted to matter
from a big bang event is large enough to continue
expansion at a constant or decreasing rate. Neither
possibility fits observations, requiring the ad-hoc
introduction of dark energy.

From the previous chapters, several constraints
have been placed upon vacuum field theory. These
include the conservation of vacuum energy density,
its connection to the space-time metric and the
localized nature of particles. With these additlona
aspects, it is clear dark energy has charactexistic
similar to vacuum energy density. For example,
dark energy inACDM does not force matter to
become repulsive; it instead acts to expand the
space-time metric. This only provides the illusion of
acceleration since all observers view the universe
relative to the space-time metric. With respect to
only experimentally confirmed contributions to an
object’s redshift, there exist two explanations for
current observations. Either the universe consists
almost entirely of undetectable energy and matter
causing accelerated expansion, or this improperly
inferred expansion is an illusion due to the urseer
being asymptotically flat. It is therefore importan
to distinguish between the angular scales and time-
dependence of each model.
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3.2. Redshift and Distance Modulus

The redshift of distant objects can be desdrihe
terms of relativistic redshift due to a variation in
gravitational potential. Vacuum field theory is not

required for determining redshift versus distance;
however, it is necessary for large-scale curvature.

The relationy =y, is applied to determine the
average relative velocityl87) that is induced from

a change in vacuum energy density between source

and local observer.

v = <VC—°> %(% + 2) (187)

2+1

The Doppler effect requires for any relative velpci
to result in a redshiftl88).

B ,1+ﬁ
Z1 = m—l (188)

Plugging equation187) into (188 results in the
relativistic redshift {89 from a change iV

7 =%\/(,/V(V+2A)+ v+ A)Z —1  (189)

There is also a general redshift due to variations

vacuum energy density, i.e. the second component

is defined by 190).
\ 4

Z; = — (190)

A

Summing both components results in the effective

redshift 91) for distant galaxies and clusters.

2oy = %(,/V(v ¥28) +2V) (191)

The above relation has a single free variable and

depicts a nearly perfect linear trend for all noaall
redshift. This not only provides strong evidence fo
an asymptotically flat universe, but also justifibe
linearity of vacuum field theory.

From numerical methods, it is observed that an
asymptotically flat universe will generate a field
that appears nearly linear with respect to metric
distance or local observers. When this is integrate
to provide a plot of metric distance versus vacuum
energy density, the field becomes approximately
linear. Applying equation 101) to the spectral
redshift of distant SNIa/GRB demonstrates a linear
trend as depicted in figure 3.4. Prior to discugsin
actual data from SNla and GRB observations, an
ensemble of asymptotically flat universd92 is
provided in figure 3.2.

E
v(r) = - (192)
They demonstrate that any realistic, asymptotically
flat universe will appear nearly linear relativedo
local observer or space-time metric.
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The derivative of figure 3.2 with respect to metric

From the linear slope relative to the spacextim

distance provides a more accurate representation of metric, an upper limit on metric or luminosity

the linear variations in figure 3.3. This lineaerid

is crucial for explaining dark energy or the illoisi

of accelerated expansion. From the Né&&abase,
metric distance to each object is determined from
distance modulus. The previous net redshift relation
(19)) is then applied to the data, resulting in figure
3.4. The best fitting trend is with respect to data
beyond0.15z, which results in a constant slope of
So = 3.248 4+ 0.047 - 10*? (kg m s™2)/Gpc and y-
intercepty, = 0.375 + 0.161 Gpc. Since the flow
towards central core is directionally dependerg, th
y-intercept depicts the average distance to thé sta
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Figure 3.3.The slope of each function has origin at the aente

of the universe. Note that the deviations are mahiwhen the

observer is inside the localized universe, beconhsg linear

as the edge is approached.
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Figure 3.4.Logarithmic plot of metric distance versus vacuum

energy density with respect to Earth.

distance to the central core can be determined. The
slope may slightly vary as the core is approached;
however, this is not noticeable within currently
observable distances (100 Gpc). From analyzing
the redshift of the core’s black body spectrum, the
vacuum energy density at the surface is determined
with respect to the local space. In other words, th
observed spectrum is shifted until it matches the
spectral distribution at emission. The core is found
to have a redshift oz = 1089 with a surface
temperature around000K™N. Since this form of
redshift is solely due to variations in vacuum egerg
density, the change iV  can be determined from
equation {93).

V=Az (193)

Therefore, the variation in vacuum energy density
from Earth to the core’s surface is approximately
1.315- 10*7 (kg - m - s72). With the best fitting linear
slope (all data beyond > 0.15), the maximum
metric distance to the central core is determined
from equation 194).

Sed' =V =Az (194)

Solving ford' places the core’s surface at a metric
distance of about0.6 Tpc. Modern telescopes are
only capable of detecting light from the most
luminous objects up 10.1 Tpc, i.e. a small portion

of the universe is observable. For comparison, the
far-field of a universe with perfect linear slope
relative to metric distance can be written as an
exponential function1(95), whereV, is the vacuum
energy density at the observer’s position. With
respect to the ensemble plotted in figure 3.2, the
function has a different form. However, they all
produce nearly constant slopes relative to a local

observer or metric distance.
V() = (Sod' + Vo + A)e750/4 (195)
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Relative to an asymptotically flat universe and
observed cosmic background radiation (CMBR), it
is clear that something large has or had existext pri
to the present. If distant galaxies and clustees ar
falling into an asymptotically flat universe, then
there must be a mechanism that transports matter
from the central region outwards. A situation
similar to that of an explosion is not completely out
of the question. However, a mechanism already
exists that can replace spherical expansion.
Relativistic jets emanating from black holes aré no
well understood, but have been observed from
numerous sources with varying intensity and
duratio®™!. The first step in producing the model
that agrees with all observations is assuming the
local space emerged from such jet. In this
perspective, distant galaxies and clusters falkbac
into the equatorial regions of the central core at
relativistic speeds. Due to the conservation of
momentum, in falling matter is ejected at the polar
regions in the form of dense quark matter. This
quark matter further decays into hot, x-ray emitting
gas commonly seen in young clusters and galaxies.
The local jet is later discussed in secti@rB) with
respect to the dark flow and cleaned CMBR image.

Black holes that emit polar jets are known to
exist after such events. When considering finite
black holes, the best approximations available are
QCD and vacuum field theory. If the CMBR is to
be taken as black body radiation from a massive but
cooled object, then the surface must be finite. One
could argue that Hawking radiation is already
theorized to be emitted from the surface of non-
finite black holes. However, temperature in this
perspective is inversely proportional to mass. fFor a
Einstein black hole to emit a 3000K blackbody
temperature, it would need to be several orders of
magnitude less massive than the Moon. This is
clearly impossible with respect to a central coee, a
countless black holes exist locally that are much
more massive. Although the various proofs against

an expanding universe have not yet been discussed,
they would clearly nullify current interpretation$

the CMBR. In other words, the CMBR cannot be
due to a period of recombination. It is instead
classical black body radiation emitted from the
central core. In an asymptotically flat universe,
geodesics will begin to deflect from the local space
as distance increases. After sufficient distanttes,
majority of local geodesics will turn towards the
center of the universe. Although the projection is
not perfectly spherical, it creates the illusion of
accelerated expansion. The CMBR is therefore
projected onto all local directions of space, as it
originates from the center of the universe.

Putting all of the pieces together, a self-tstast
model of the universe emerges in figure Fbr
any steady state model to be valid, the universe
must conserve energy and act as a perpetual
machine. Other models similar to the cyclic big
bang inherently describe the universe as such.
However, they suffer from incorrect large-scale
curvature similar toA\CDM. This is later discussed
relative to the size and number densities of distant
galaxies. Galactic merger times and properties of
distant clusters also insist that the universenig i
steady state. In other words, there is a constaunt f
of matter from the central core to the outer regions,
which further flows back to the central region. §hi
requires for distant galaxies and clusters to blerol
than local populations when observed from Earth.

Figure 3.5. A cross section of an asymptotically flat universe
in a steady state. The structure takes the formY§f spherical
harmonic with two polar jets and annihilation boand
between hemispheres.
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3.3. Revised Galaxy Evolution

As inferred from section3(2), distant galaxies
are older than local populations. This is contrary
an expanding model, where objects are predicted to
be younger as redshift increases. Distant galaxies
and clusters with respect to Earth should therefore
contain higher fractions of cold baryonic matter,
increased star formation rates and high metallicity.
Relative to the local space, galaxies and clusters
display characteristics that are evident of aniorig
from hot, x-ray emitting gas. The x-ray emitting gas
is the product of decaying quark matter as inferred
from its connection to the dark flow. BohCDM
and the purposed model are similar in the sense that
the local space emerged from dense quark matter.
Relative to an expanding model, it is expected that
high redshift clusters and galaxies are hotter than
similar local populations; observations however
depict the exact opposite. For example, local x-ray
emitting clusters transform into lyman-alpha blobs
beyond2z. To temporary resolve this problem, it is
usually assumed that drastic major mergers take
place and heat up the intergalactic medium.
However, it is illogical to have two cool clusters
with high metallicity merge into a single hot cluster
with low metallicity.

As the local jet of quark matter begins tolcoo
and expand, it decays into a dense non-metallic gas.
The oldest stars known to date are metal poor,
indicating that they formed some time after this
phase. All elements heavier than helium are usually
produced through nuclear fusion. The following
population 1l stars are abundant in both globular
clusters and elliptical galaxié¥. Most elliptic
galaxies contain only population Il stars and large
amounts of x-ray emitting g48. The source of x-
rays 0.5 — 1.5 keV) is thermal bremsstrahlung due
to hot ionized gas5(to > 15 keV)*. Young stars
often undergo supernova after billions of years,
enriching the surrounding medium with metallic
elements. Around this point, the x-ray emitting gas

originating from the core’s relativistic jet begits
drastically cool. Metal-rich population | stars the
form in the dense but cooler regions of galaxie$ an
nebulas. Beyond Earth’s current position in the
flow, baryonic matter is observed to become
increasingly colder and more metallic. Due to the
abundance of preferred ff&, galaxies between a
redshift of 0.5z -3z will demonstrate intense star
formatio™?!. Late-type galaxies commonly have
regions of active star formation, which is favored
due to cold, dense baryonic maft&*"!. The cold
interstellar gas required to ignite these galawas
recently observed. A letter to Nature states that
galaxies at redshift af.2z and2.3z consist 0f34%

and 44% cold baryonic matter respectively, which
is 3 —10x more than local late-type galax{és.
Beyond the overly abundant blue field galaxies, red
and ultra-red galaxies dominatd*" 1™ The red
and ultra-red colors are an indication of abundant
dust or mature star populati#is, both being
characteristics of older galactic populations. $ave
of the distant red galaxies within the Hubble deep
field imageare also undergoing mergers, which is
consistent with half of normal galaxies experiencing
a major merger by.75z.

The previous overview of star formation does not
drastically differ from current models. It is instead
the evolution of galaxies that must be heavily
revised. Although the purposed model ax@DM
both insist the local universe originated from dense
quark matter, their perspective of time versus
redshift are opposite. This will vary the inferred
evolution of galaxies with respect to observations.
For example, predicted time-scales drastically differ
between models. To explain galactic formation with
respect toACDM, large amounts of dark matter are
required. These processes should instead occur over
50 - 100 Gyr, which is why excessive amounts of
dark matter are required. Time-dependence is later
reinforced by comparing simulated and observed
merger times; discussed in secti8rby.
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Relative to the purposed model #EDM, the
initial environment will consist of decaying quark
matter. Galactic formation will therefore take place
in a hot, non-metallic gas. With any classical gas,
the system will move towards equilibrium with

respect to density and pressure. As thermal pressure

is overcome by gravity, regions will begin to
collapse. Due to the conservation of momentum,
any radial collapse will be transferred into angula
momentum. The properties of galaxies also depict
an evolution from early to late-type; i.e. an older
galaxy will be more metallic, contain vast amounts
of cold baryonic matter and be less symmetric in
shape. This transition from early-type galaxies into
late-type is depicted in figure 3.6.

It is commonly debated whether disk galaxies
merge to form elliptical™. However, mergers are
insignificant with respect to galactic evolutioriqor
to 1z. A large elliptical galaxy was also discovered
to contain a rotating disk of x-ray emitting §55
In addition, elliptic galaxies a5z are observed to
be on average rotating faster than those in thal loc
spac&"]. Distributions of star populations further
agree with the purposed model of evolufith Due
to flawed foundations however, various modern
theories must be discarded. This includes drastic
merger rates and dark matter, as the cooling of x-
ray emitting gas and unstable rotational curves are
the mechanisms behind galactic evolution.

¢ -

B

Figure 3.6.(A) Galaxies initially form from hot x-ray emitting
gas, which begins to collapse after sufficient oapl(B) Early
galaxies obtain a preferred axis of rotation dueldwal or
global gravitational fields. Young metal poor stéwam in the
bulge due to preferred densitZ)(Young metal rich stars later
form in the remaining bulged( E) while older populations are
transported outwards due to unstable rotationalesur

Approximately60% of major galaxies are disk
within the local supercluster, while the remaining
are mostly elliptical. From a redshift 05z — 2.0z
intense blue galaxies dominate, which continuously
transform into blue irregulars beyorig™®. It is
important to notice however that galactic evolution
is minimal for those involved in the faint blue
galaxy problem, i.e. ones in the ranged&f— 0.7z.
This includes luminosity, color and size variations.
Application of modern literature must also proceed
with caution, as old calculations do not take into
account the proper curvature of the universe. For
example, a constant number density of elliptic
galaxies out taz with respect tox\CDM®"! would
indicate a relative decrease after consideringgrop
large-scale curvature.

Another aspect of galactic evolution arisesriro
the statistically significant dark flow. With theulk
of galaxies and clusters falling towards the ceafer
the universe, there must be another local flow that
replenishes these populations. From WMAP, small
variations in the cosmic background radiation were
measured and analyZ&d. These variations are due
to scattering from clusters of galaxies containing
large amounts of x-ray emitting gas. It is clear that
hot, x-ray emitting galaxies and clusters should be
younger and therefore closer to the local jet. The
dark flow is therefore not only expected by the new
model, but a necessity.

Local
Expansion

Present
Time

Figure 3.7.(A) Central core with jet consisting of hot, dense
quark matter.B, C) After the quark matter decays into hot x-
ray emitting gas, low metallicity clusters, galaxiand stars
begin to form. C, D) Figure 3.6 overviews galactic evolution.
(E) Increased merger fractions, metallicity and cbétyonic
matter with respect to the local space.
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The last part of this section will focus on
deriving the time dependence of distant galaxies
and clusters. Since all objects not in the darkvflo
will be falling into an asymptotically flat universe
the redshift equation can be applied to determine
kinematics. The goal is to approximate the total
amount of proper time a galaxy experiences while
following a geodesic originating from Earth's
present position, i.e. the reference frame is raati
to Earth. Metric distancel96) is defined from the
slope of the universe and y-intercept, althougty onl
the slope depicts the actual shape.

d' = (3.0788-107*3)V + 0.3748 (196)

Solving equationX96) in terms of vacuum energy
density results in equatiot 7).

V = (3.248 - 10*2)d’ — 1.217 - 10*2 (197)

Plugging equation1©7) into the redshift equation
(191) provides the relation between redshift and
metric distance. Directional dependence for local
redshift however must also be considered, where
the y-intercept provides the average distance o th
start of flow towards central core.

To determine the time dependence of non-local
galaxies, the change in redshift with respect to
proper time must be determined. Each distant
galaxy or cluster relative to Earth tookamount of
proper time to arrive at the position where curgentl
observed light was emitted. Therefore, the time it
took for a light ray to travel from source to obsarv
is not necessary relative to a steady state model.
Directional dependence for local redshift (<0.2z)
can also be considered by varyipg from 0 to
0.54 Gpc. For all directions relative to Earth, the
average change in vacuum energy density between
the start of flow ¢';) and finite amount of metric
distance p’) is defined as1998).

AV = (3.248 - 10%2)D’ (198)

From the initial position, a change in vacuum
energy density can be made relative to the averaged
start of flow atd’ = 0.375 Gpc. After normalizing
units (A = 1), the y-intercept can be negated by
applyingV = 0.02683 - D'. The normalized redshift
equation 199 is then applied to relate an objects
spectral redshift to a variation in metric distame
with respect to Earth

Znet = V(V +2)+2V

Since galactic evolution is relative to proper time,
proper velocity must be appliedq0).

(199)

!

d
uzd—izv(V+1)=cm/V(V+2)

With both (99 200), the proper velocity and
redshift are coupled to metric distanck’) as the
only free variable. The proper velocity versus
redshift provides all information necessary in order
to determine the duration of proper time a distant
object has experienced. Proper velocity is relative
the amount of metric distance traveled with respect
to a moving objects perspective of time. The
averaged proper velocity over metric distamcas
(201). Carrying out the integral of equatioB0()
and applying the relation,,, = Ax'/At provides

(200)

the total proper time each galaxy has experienced
without considering directional dependence.

DI

1
Ugpg = Ef u(D") dD’ (201)
0

It is also important to realize that younger galaxie
and clusters exist with respect to the local jet,
observed in the form of the dark flow. Neither
Hubble’'s law nor the new redshift equation are
capable of modeling this since it has a separate
origin. Therefore, the error with respect to the
relative age of local objects becomes large due to
this uncertainty. However, the majority of objects
will follow the previously derived time dependence.
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Due to matter emerging from and falling back
towards the central core at relativistic speedsieth
must be a turning point where relative motion is
minimal. The CMBR dipole moment provides a
velocity of 627 + 22 km s~ for the local group?.

This is approximately0.209% the speed of light,
which is both insignificant and expected for region
that are distant from the central core. If the metric
distance from Earth’s current position to the cdntra
core is about40.6 Tpc, the most distan8% of
metric space would account for onfy8% of all
proper time experienced. The most distant objects
currently observable are approximatéal0 billion
years older than the local group & 8.0z). For
comparison, the Sun would take abab billion
years to consume all of its hydrogen fuel. Although
this would not actually occur, it is clear that the
depletion of interstellar hydrogen occurs over long
time-scales. For example, UDFy-38135539 is a
distant galaxy observed in the Hubble Deep Field
and demonstrates strong lyman-alpha emi&&ton
The light being emitted by the object is passing
through dust that has been reionized beyond what
can be explained by an expanding model. The
presence of neutral hydrogen gas would only be
plausible if the universe is cooling as redshift
increases. In addition, the galaxies redsldffz)
would correspond to a proper age of abbut Gyr
with respect to the local group.

Since baryonic matter is already observed to be
cooling from the local region up t&3z, evidence
supports the aging of galaxies with increasing
redshift. This abundance of cold baryonic matter
further induces intense star formation, which is
observed for distant late-type galaxi@sg to 3z).
These redshift correspond to proper times between
28 and 92 Gyr with respect to local populations.
Therefore, the epoch of intense star formation is in
agreement with the continuous model and expected
conditions. Minimal evolution however occurs prior
t0 0.7z (35.7 Gyr), which is later discussed through-

out section 3.5. With respect to proper time,
ACDM predicts that the current age of the universe
is 13.75 + 0.13 Gyr*°!. Since Earth’s position is in
proximity to the CMBR dipole turning point, the
total proper time experienced from the core’s jet
back to the surface is twice that of future proper
time. From figure 3.8, the amount of proper time
experienced up to the surface of the central core
with respect to Earth is approximateRso Gyr.
The total time experienced by an observer in the
bulk of flow is thereforet60 + 100 Gyr relative to

a complete cycle external to the core.
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3.4. Angular Scales and Weak Lensing

Although many characteristics can differentiate
between models, the curvature of the universe is the
only one that offers conclusive proof with current
observations. The angular scale versus redshift for
ACDM was obtained from recent constralfis
The angular scale or scale-factarpd/”) of an
asymptotically flat universe is derived from the
following method. The distance to an object is
determined from its luminosity or metric distance.
Considering that local geodesics begin to curve
towards the center of the universe at relativelyrtsh
distances, the projection of distant space willegwp
almost spherical relative to Earth. The only missing
factor is the variations in metric volume induced by
the vacuum field of an asymptotically flat universe.
From vacuum field theory, the space-time metric is
locally isotropic and defined by a scalar field.eTh
circumference of a sphere projected from distant
space 202 can therefore be scaled pyrelative to
Earth’s perspective.

¢ =2nd'y, (202)

Figure 3.10 provides a comparison betwa&@bM

and the continuous model.
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Figure 3.10. The continuous model is depicted in red with
ACDM in black. Due to local directional dependenidepble
expansion withH, = 68.7 is applied for redshift belov.2z.
The continuous model however is in agreement witball
redshift when applying the full range pf.

Plotting the scale-factor ratio between models
figure 3.11 provides several important constraints.
This variation is key to ruling out an expanding
universe. Although the models are opposite in
several aspects, acceptance of poorly constrained
hypothesis makes it difficult to rule onCDM. For
example, the amount of cold baryonic matter is
observed to drastically increase from the local spac
to 1.2z and 2.3z. With only classical assumptions,
galaxies should cool as they age. Although mergers
can heat up ISM or ICM, such drastic increase in
cold baryonic matter with redshift should be taken
as strong evidence agains€DM. The processes
that occur in the cooling or heating of normal
galaxies however are poorly constrained. Ruling out
an expanding universe therefore requires aspects
that are fully constrained. This is why the angular
scales are crucial, asCDM cannot explain the
2 —3x excess of faint blue field galaxies or the
disagreement between their size and luminosity.
Incorrect predictions of large-scale curvature also
induce systematic lensing errors, which currently
provide the only direct evidence for dark matter.
The continuous model on the other hand does not
require the non-classical assumptions of dark matter
and dark energy.
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Figure 3.11. Scale-factor ratio between the continuous model
and ACDM with respect to redshift. Ax disagreement exists
by 1z further increasing t@00x aroundsz.
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The disagreement between each models scale-
factor allows distant gravitational lenses to appea
stronger than expected from only visible matter.
With respect to an expanding universe, there are
three distance scales. These consist of angular
diameter distanceD(), comoving distancel.) and
luminosity distance ;). The angular diameter
distance corresponds to the visual size of an bbjec
at a given redshift, written a2Qq3"°.

dz'
+2)3+Q,

c 1

de):f%(1+Z)L JUn (1

(203)

The remaining distances are related to bolometric
luminosity and flux via 204)®°).

D, = \% =1 +2)D, =(1+2)?D, (204)

The continuous model does not require comoving
distances since the universe is in a steady state.
With respect to distant galaxies and clustersrglli
into an asymptotically flat universe, the angular
diameter distance will vary from that aiCDM.
Distant objects in an expanding universe appear
larger with respect to a flat, steady state praject
The continuous model predicts the exact opposite,
where metric volume increases with distance or
redshift. Distant objects will therefore appear much
smaller in comparison to a flat space-time metric.
Luminosity distance in this case is still equivalent
the classical flux definition; however, the angular
diameter distance become&g¥).

SoGo
cot

Dy=Drys =D, (1 + (D, - YO)) (205)
The slope §,) was discussed in sectioB.2), with

the y-intercept i,) providing the average distance
to the start of flow towards central core. Redshift
becomes directionally dependent due to the local
deflection of geodesics; on average, this distasice
about0.375 Gpc. The right side of equatior2@5
should therefore havg, set equal t@, prior toy.

With respect to dark matter, the only evidence
for its existence is gravitational lensing fromtdist
clusters. Although proof that the universe is not
expanding is not discussed until secti8tb), large
variations between scale-factors will clearly ineuc
systematic lensing errors. In general, an expanding
universe will overestimate distant lens efficiency
with respect to visible matter. Dark matter is also
self-contradictory with observations. For example,
the Train Wreck cluster has lumps of dark matter
that coincide with both galaxies and I&fA This
is strong evidence for systematic lensing errors, as
dark matter should not interact beyond gravitation.
Regardless, dark matter is always located around
baryonic matter. This is expected when systematic
lensing errors are involved, i.e. only the visible
matter existed to begin with.

Properties of the Bullet cluster with resptat
ACDM are also contradictive, where it is claimed to
be proof of dark mattéf. At the same time, the
existence of this cluster is not compatible with
ACDMPBRI, Observations that are incompatible with
a theory cannot be seen as proof for a specific
aspect of it. The remaining reason dark matter has
been inferred are the unstable rotational curves of
galaxies. Assuming the virial theorem is valid in
this case originates from an ad-hoc attempt at
forcing observations to agree with an expanding
model This assumption is flawed as inferred from
observed galactic evolution. The formation of
galaxies does not begin from reionized plumes of
hydrogen gas anchored to dark matter, but instead
hot x-ray emitting gas. Without large amounts of
dark matter, galaxies could not have formed within
the time-scales predicted by an expanding model.
From section 3.3, the age of the local space is well
over 100 Gyr more than what an expanding model
predicts. This disagreement increases with redshift,
where time is viewed in the reverse of actuality.
The inferred existence of dark matter therefore
originates from improper foundations.
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A spherically symmetric lens can be applied to
compare the continuous model an€DM. The
inferred magnification of a lens is dependent upon
the angular diameter distance®, ). As previously
stated, current observations support the conclusion
of systematic lensing errors, which arises from the
incorrect shape of the universe. Since vacuum field
theory simplifies to EFE’'s weak field limit, the
formulation is equivalent. Therefore, the equation
for a spherically symmetric lens i806)®..

Dis 4GoM k4GOM
DorDos ¢o%0 020

L=6-— (206)
The free variables ame,;, D,s andn; these depict
the distance from observer to lens, observer to
source and the horizontal offset of the source
respectively. The remaining variables represent the
angular offset of the sourcg)(and imageq). The
magnification due to a spherical lens is therefore
determined by equatio2Q7).

0 do
H=Z=7
Badp
From the initial conditionsD,s = Dy, + D, andf
is determined from equatio2@8).

(207)

f = arctan (L) (208)
DOS
Solving the lens equatio2@6) results in 209).
1 16G,M
0=-|Bt |B>+k > (209)
2 Co

Table 3.1 provides a comparison between the Train
Wreck cluster (0.201z) and Bullet cluster (0.296z).

Table 3.1.k factor between continuous model andCDM

. Continuous Model ACDM
Redshift
k (0.201z) Kk (0.296z) k (0.201z) Kk (0.2967)
0.500z 0.7424 0.3487 0.6749 0.3537
1.000z 0.9574 0.5637 0.8673 0.4996
2.000z 1.036 0.6423 0.8976 0.5299
3.000z 1.055 0.6614 0.8506 0.4829
4.000z 1.063 0.6691 0.7856 0.4179
5.000z 1.067 0.6730 0.7140 0.3464

Although the disagreement between models is
relatively small prior tolz, the systematic error
becomes apparent from moderate to high redshift.
The ratio of distances provides a single variak)e (
that directly scales the mass in equati®@y. This
indicates that ratios between each models equal
to the inferred abundance of mass. Figure 3.12
depicts this abundance relative to several spHerica
lenses. The majority of lensed sources range from
3 — 5z, where the disagreement becomes apparent.
For example, the Train Wreck cluster would be
inferred to havet9% more mass &z than actually
exists with respect tae\CDM. The Bullet cluster
would instead be inferred to ha94% more mass
at identical redshift.

As previously discussed, the initial motivation
behind dark matter originates from applying the
virial theorem to disk galaxies. Unstable rotational
curves and cooling of x-ray emitting gas however
are the mechanisms behind galactic evolution. This
is reinforced by observations of entropy, angular
size, number densities and stellar populations. To
avoid circular reasoning, only lensing data should
be compared to the visible baryonic matter within
clusters. Section3(5) further demonstrates that an
expanding model okCDM predicts incorrect large-
scale curvature. This invalidates current lensing

data and claimed proof of dark matter.
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Figure 3.12.Spherical lenses are plotted from top to bottom at
0.5z, 0.4z, 0.3z, 0.2z and 0.1z respectively. The abundance is
relative to the continuous model verguGDM.
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3.5. The Faint Blue Galaxy Problem

The abundance of faint blue galaxies (FBG)aup t
moderate redshift is known as a grand cosmological
problent®™. With observed merger fractions and the
angular size of these galaxies, the problem can be
resolved with only classical assumptions. From the
LDSS deep redshift survey, ar abundance exists
up to My = 22.5 with respect to no evolutiét’.
The survey provides an average redshifd.82z at
Mg = 21.8. More distant surveys indicate an- 3x
abundance within the limits of; = [22.5, 24]®".
The majority of recent studies also focus on the B-
band, where most of the FBGs willi; ranging
from 23 to 24 exist prior t01.0z®"). With high-
resolution imaging, distant FBGs are found to be
consistent with local disk and irregular gala¥%iés
On average, this dataset provides a similar redshift
versusMy of 21.9 at < 0.34z >. The observed Oll
widths of distant FBGs also indicate intense star
formation across the entire di$k. Many of the
local FBGs € 0.3z) however are dwarfs. To the
contrary, distant FBGs are not dwarf galaxies but
instead intermediate disks and irregulars. Applying
the purposed model with FBG surveys produces the
various plots in figure 3.1%152
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Figure 3.13.Applying aB — V filter to local surveys results in
disk and irregular galaxies on average havingranging from
—18.89 to —19.59; my in comparison ranges from21.19 to
—22.01. After combining several faint blue galaxy surveyss
observed that many of the FBGs betwae$y and 0.7z are
either normal disks or irregulars.
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Due to the various attempts at explaining the
abundance of field galaxies, each will be discussed
in detail. The local FBG abundance is completely
compatible with no evolution with respect to their
redshift distributioff”. Many have purposed that
either drastic mergers or evolution of the luminpsit
function must take place. However, number counts
in the K, R and B bands rule out evolution in the
faint end of the luminosity functiéri’. Additional
studies have also concluded that any evolution at
the bright end of the luminosity function must be
minimal below0.5z8"1. Therefore, the observext
abundance placed aroundz (22.5 Mz) cannot be
explained by evolution of the luminosity function.
Furthermore, recent constraints on merger fractions
limit the total amount of major mergers in these
regions to< 30% by 0.5z. This would in return
only reduce thex abundance td.7x. The FBG
anomaly is known as a grand cosmological problem
because there is no self-consistent way to explain
the abundance with respectA6DMP™. The local
abundance of FBGs is crucial for ruling out an
expanding model since the various aspects are well
constrained. When the observed evolution of local
blue galaxies is applied to the continuous model
however, the2x abundance is in perfect agreement
with predictions.

The FBG problem at moderate redshift becomes
problematic as they display properties of normal
sized disk and irregular galaxies. HowevegDM
predicts that they ar2 — 5x smaller than similar
local populations. This has lead to distant FBGs
being improperly inferred to as dwarf galaxies. The
luminosity function however does not drastically
evolve, so this cannot be true. Taking the avecddge
absolute magnitudes from.3z to 1.0z results in
<myz >=-19.51 and< m; > = —20.96. This further
supports distant FBGs being common late-type
galaxies. From high-resolution imaging of FBGs,
there is no evidence for an abundance of dwarfs
undergoing intense star formatith. Observations
clearly rule out the purposed solutions to AZDM
faint blue galaxy problem.
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Several surveys allow the size of FBGs to be
compared to their absolute B-band magnitudes. The
available data is limited, with the majority lacking
reliable redshift. Edge detection with differende o
gaussians was instead applied to high resolution
FBGS™!. This provides major-axis diameters with
respect to absolute B-band magnitude as depicted in
figure 3.14. Absolute magnitude is related to metric
distance derived from spectroscopically confirmed
redshift. As previously stated, the distant FBGs ar
not dwarfs. Bolometric limitations force galaxies
with faint absolute magnitudes to be closer, while
the remaining are more distant. This is observed in
figure 3.14, where disagreement between models
increases asng decreases. Half of the FBGs are
observed to have mild to moderate star formation,
usually across the entire disk. The rest range from
common young to late-type disk, some of which are
very blue or bulge dominat&d. ACDM is below

even the most extreme cases from the local space.

Combined with the lack of luminosity evolution, an
expanding universe is ruled out due to incorrect
predictions of large-scale curvature. Observations

instead insist that the universe is asymptoticiity
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Figure 3.14.Black stars depict several local starburst galaxies
with the remaining circles being normal spiral, divand
irregulars. Red are the high resolution FBGs witspect to the
continuous model, while blue is with respectAGDM. The
dashed trend line is relative to local galaxieshvtite standard
logarithmic fit®®: m; = —5.5 - LOG(4) — 11.9

Further insight can be obtained from the most
massive objects visible at various redsh#t7z).
Locally these are hot x-ray emitting clusters, while
the more distant populations consist of reionized
hydrogen known as lyman-alpha bl&6%°P!. As
predicted by the continuous model, distant clusters
are older with respect to local clusters. The asgul
diameter of148 clusters was further measured to
demonstrate that the curvature of an asymptotically
flat universe agrees with observations. The diameter
of each is measured with respect to x-ray emissions
up to 3¢ above background rates. For more distant
clusters, the extent of lyman-alpha emission was
instead applied. Figure 3.15 provides a plot of¢he
clusters and expected size assuming no evolution.
The majority of objects were observed by Chandra
ACIS-I°]l and the XMM cluster survéy. Since
the angular scale was previously verified with FBG
luminosity out t00.7z in figure 3.14, there must be
minimal change in cluster size up to this redshift.
Mergers in figure 3.15 are depicted by large errors
where uncertainty provides the minor to major axis
diameters. A major merger will peak #1% above
initial angular diameter, with an error arouz&%.
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Figure 3.15.148 massive clusters with diameters determined

by averaging the minor and major axis of each. Raélative

to the continuous model with a cluster size3af527% Mpc

and blueas with respect taaCDM. Circles depict x-ray emitting

clusters, while triangles have lyman-alpha emissi®tars at

the bottom represent the FBGs from figure 3.14.
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The FBG problem becomes more apparent when
observed merger fractions are examined. Several
recent studies focus on calculating merger fractions
by surveying distant galaxies. For moderate redshift
(< 1.2z), galaxies with low to intermediate mass are
inferred to have merger fractions 6f- 10%®.
From a survey of massive galaxies, the merger
fraction ranges frond.03 to 0.14/°"!. Another finds
a morphological merger fraction less thé for
massive disk galaxies prior tz!°!. An in-depth
survey focusing on both active and prior mergers
allows uncertainty in merger duration to be ignored.
It is observed that major mergers such as those
between two medium-sized disks occur once on
average byl.4z/“. Minor mergers between satellite
galaxies and their host are about three times as
abundant. However, these do not explain the excess
of intermediate sized FBGs. In other words, the
FBGs are not satellite galaxies. Distant FBGs are
fully consistent with common late-type galaxies,
with local populations being dwarfs similar to NGC
4214 or NGC 1310. Without drastic merger rates,
there are no remaining explanations with respect to
an expanding model. The purposed model however
predicts for the excess to exist due to the cureatu
of the universe.

Merger fractions beyontiz increase in response
to the time-scales involved, i.e. these objectsaire
least 45 Gyr older than the local group. Red and
ultra-red galaxies are found at moderate redshift.
The Hubble Ultra Deep Field (HUDF) shows many
of these galaxies undergoing mergers, resulting in
deformed galaxies with tails or multiple cdfés.
Products of major mergers are not consistent with
local ellipticals, explaining why these red galaxie
are fitted with extended star formation historied an
abundant du§t!. From the HUDF, a peak merger
fraction of 30% occurs around2z with massive
galaxie§". High merger fractions 0£0% to 50%
are observed beyong5z, where the objects are
consistent with Lyman-break galaxfé8.

Comparing proper time betwe@n and 1z, the
continuous model has an additio3al3 + 6.6 Gyr.
Current studies based upa@DM should therefore
have observed merger timég — 5.8x quicker than
expected from simulations. These simulations rely
on fundamental physics, making it difficult to
explain how the process would be occurring at five
times the expected rate. Many also underestimate
merger times due to the inclusion of dark matter.
There is however no proof or direct evidence for
dark matter, at least not in any exotic forms. Direct
attempts at locally detecting dark matter have also
failed®MI9!  |nstead, dark matter is the result of
systematic lensing errors and improper foundations.
Without dark matter, the expected mass of galaxies
and clusters will decrease. Therefore, merger times
from prior simulations are likely underestimated.

From one study, the first pass on average sccur
at0.72 Gyr for Sbc galaxies. Max separation occurs
on average by1.20 Gyr, while galaxies merge at
< 1.88 Gyr >. After < 2.88 Gyr > have passed the
galaxy is considered to be a merger remf#nt
With the merger fractions applied on the next page,
the one merger per galaxy ly4z fits with an
average merger time @f0 Gyr. Both values can be
compared to inferred merger times with respect to
ACDM. Several estimates fet 7,,, > range from
0.2 Gyr to 1.0 Gyr®¥, which is in disagreement by
2.9x to 17.5x with simulations. A more precise
ratio can be obtained from table 3.2. Taking the
average of several surveys results in an average
merger time 00.65 Gyr, which results in &.4x to
5.4x disagreement with numerical models.

Table 3.2. Merger times of close galaxy pairs

Referencé®? <z> < Tops >s08 < Tobs >co6
Patton & Atfield 0.05 0.36 0.37
Lin et al. 0.79 0.63 0.63

de Ravel et al. 0.72 1.61 1.50
Kartaltepe et al. 0.70 0.33 0.35
Bundy et al. 0.83 0.32 0.35
Average 0.62 0.65 0.64
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Several sets of merger fractions are available
from recent literature. Some of these could however
be overestimated for several reasons. For example,
mature disk or irregular galaxies can demonstrate
several areas of intense star formation, which may
be improperly interpreted as remnant cores from a
previous mergér?. The application of maximum
likelihood techniques also tends to overestimate
merger fractiorlS". A rough estimate is obtained by
assuming one major merger per galaxy1latz.
Since merger times relative ®wWCDM are under-
estimated, the averaged value from simulations is
applied(2.88 Gyr). Time dependencis with respect
to the purposed model as discussed in sec8@). (
The fractional merger rate is defined by equation
(210, depicting the fraction of galaxies completing
a major merger per proper merger time.

p— _In

=_m 210
<Tp > (210)

For a given redshift, the change in total galaxses
related to the fractional merger rate and number
density by equatior2(1).

dN

kg 211
= (211)

—R,N
Solving equation 411) for number density results
in exponential decay2(2).

N(t) = Nye Re? (212)

Assuming the merger rate is constant relative to
proper time,R, is determined with respect to one
major merger per galaxy by.4z; this results in

R, = 0.012 +0.002 Gyr~t. The2.88 Gyr merger
time translates to a constant merger fraction of
0.035 relative to the continuous model. If the
4.00 Gyr value is applied, the constant merger rate
varies t00.048. However, redshift and time are not
directly proportional. For example, aboét% of
proper time prior tol.4z occurs before.7z. The
merger fraction with respect to redshift would
therefore be approximately 0.035 prior to 0.7z
and greater than beyond.

With proper time as derived from the continuous
model, local merger fractions are easily constrained
below 0.04. For example, the fractional merger rate
(R,) derived from a constant merger rate provides
merger fractionsff,) ranging from0.030 to 0.040.
Distant close pair merger fractiom@weverrange
from 0.066 to beyond0.10 throughout the various
surveys. Local close pair surveys provide merger
fractions betweer0.005 and 0.02. Therefore, the
approximation ofR, = 0.0120 is overestimated for
redshift below0.7z. Even after applying this value
with respect toACDM, the 2x abundance of FBGs
at 0.5z only decreases bg8.6%. If the number
density at0.5z is 200 galaxies per metric volume,
the final amount of galaxies would decreasé48
by 0.0z. ACDM or an expanding model is therefore
off by 43% when overestimating major mergers
prior t00.5z.

Merger fractions above04 for the local space
are clearly too high. The survey that is found ¢o b
the most consistent focuses on galaxy pairs with
M, < —19.81°Y: this limit coincides with common
Sb/Sc disk galaxies. The projected radius for these
close pairs ranges from to 20 kpc (Kartaltepe et
al. 2007). With respect to the average merger time
obtained from simulatio#$”, the ensemble of Shc
mergers has the majority of runs starting Bkpc.

A few runs have much greater initial radius ranging
from 44 to 50 kpc. Some of the merger times in
table 3.2 also apply such large distances (de Ravel
et al. 2009), indicating that the ratio of expected
versus observed merger time is consistent with prior
parameters. Extrapolating data from Kartaltepe et
al. (2007) provides table 3.3. These fractions are
applied with proper time to determine the redshift
dependence of major mergers.

Table 3.3. Merger fractions with respect to redshif

Redshift fm Redshift fm
0.15z 0.012 0.75z 0.045
0.25z 0.018 0.85z 0.054
0.35z 0.025 1.00z 0.073
0.45z 0.030 1.15z 0.102
0.55z 0.034 1.30z 0.129
0.65z 0.039
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Relative to the local space, merger fractions a
determined from morphology require tha% of
local galaxies are merger remndnts Averaging
several local pair studies places the merger tracti
at 0.018, while Kartaltepe et al. (2007) provide
0.007. Relative to the purposed model, one merger
on average at.4z should also include mergers that
have already occurred prior to the local spaces Thi
requires thaB% + 1.8% of the local population has
already undergone mergers, which is insignificant.
To include merger fractions beyorid, the data
was extrapolated with an average between several
surveys. These vary between9 and0.22 at2.5z,
with a maximum fraction for any reference being
0.30 at 2.0z. Applying these additional constraints
with respect to the continuous model provides the
relative amount of galaxies for a particular redshif
in figure 3.16. The one major merger per galaxy
occurs at a redshift df2z instead of the previously
referencedl.4z. The 4.4 — 5.4x disagreement with
expected merger times makes it difficult to plot the
amount of galaxies with respect ®lCDM. The
normalized distribution of proper time between
models however is nearly proportional at lewf he
3x abundance around.8 — 1.0z would therefore
decrease b$2%, i.e.ACDM is off by104% + 25%
in effective number density. Th&x abundance at
0.5z indicates an error 6f0% =+ 15%.

The ratio of scale-factors can be appliedh® t
normalized number density in order to determine
the expected abundance of FBG, depicted in figure
3.17. The2x abundance a6.5z is in agreement
with prior constraints including lack of drastic
merger fractions and minimal luminosity evolution.
The abundance peaks beyond the obsekvedx
disagreementelative toMy = [ 22.5, 24 ]. Apparent
magnitudes of FBGs versus redshift were further
predicted from the absolute B-band distribution of
local blue galaxies. With the continuous model and
observed mergerg2.5 My and24.0 My correspond
on average t0.54z and1.01z respectively.

Although observations such as baryonic matter
cooling with increasing redshift can be blamed on
various hypothesis, there is ho answer forzhdo
3x abundance of FBGs. Combined with luminosity
characteristics, they should be nearly the same size
as local late-types. However, the sizes inferrechfr
ACDM are2 — 5x smaller than would be expected.
The nearly equal disagreement between both of
these aspects must be due to improper curvature of
the universe. Occam’s razor alone would support
this conclusion; however, all viable explanations

have also been ruled out.
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Figure 3.16.Number density of galaxies with mergers only.
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3.6. Metallicity

Nuclear entropy is also useful for differetitig
between the purposed model ax@dDM. There are
several properties of galaxies that can deternfige t
redshift dependent evolution of metallicity. The
focus therefore changes from that of large-scale
curvature back to time dependence versus redshift.
ACDM or an expanding model requires galactic age
to decrease with distance, while the continuous
model predicts the opposite. Time-scales involved
were also found to agree with the purposed model
after comparing simulations to observed merger
times. Fell:Mgll ratios and variations in magnesium
within galaxies further provide strong evidence for
the continuous model. Since the models provide
opposite predictions for time dependence, evidence
for the purposed model is evidence agai@GDM.

The evolution of metallicity can be inferredrfr
galactic morphology, which trends from early-type
in the local space to late-type for the more distant
galaxies. Early-type galaxies consist of elliptical
and lenticulars, usually in clusters containingyéar
amounts of hot, x-ray emitting intercluster medium
(ICM). Clusters such as Abell 1367 demonstrate
how galaxies contained within regions of hot ICM
lack active star formation, i.e. they are considered
to be passiVe". The majority of galaxies on the
perimeter of the ICM region are either active or
starburst. Similar clusters such as Abell 1656 are
common in the local space, containing primarily
early-type galaxies and a few late-type populations
The observed epoch of intense star formation is
from 0.5z to 3z, in agreement with x-ray emitting
gas inhibiting stellar formation. The ISM is also
about3.8x cooler by1.2z relative to local galaxies.

It was previously discussed how lyman-alpha blobs
have dimensions similar to local x-ray emitting
clusters. An expanding model however provides the
wrong dimensions of these objects by several orders
of magnitude. The lyman-alpha blobs are instead
massive clusters that have cooled o¥eb0 Gyr.

All of these observations agree with the continuous
model and purposed revisions to galactic evolution.

Local merger fractions are too insignificant to
play a role in the thermal or nuclear entropy of
galaxies prior t0l.0z. Even with a major merger,
the nuclear entropy of a galaxy cannot drastically
vary. Early-type galaxies for example contain an
abundance of population Il stars, which are metal
poor. Middle-aged spiral galaxies on the other hand
contain a mixture of population Il and | stars. Tes
galaxies are not metal poor, containing dust and
much less x-ray emitting gas. A collision between
two disk galaxies may increase the temperature of
ISM; however, it will not reverse nuclear entropy o
eliminate prior population | stars. There is also no
clear transition from disk to elliptical galaxies in
surveys. NGC 6240 is a good example of a major
merger between two disks. It is similar to the major
mergers occurring with red and ultra-red galaxies in
the HUDF. These red populations have abundant
dust, which is not similar to the x-ray emitting gas
in local elliptical galaxies. They instead havewer
luminous cores with tails or peculiar shapes. Time-
dependence of galactic entropy clearly disagrees
with ACDM when considering observations.

From moderate to distant redshift-(4z), the
purposed model predict® - 110 Gyr of evolution
from the local space. Therefore, dense regions of
intense star formation should begin to deplete
primordial hydrogen and helium. This however
does not imply that regions without star formation
will become metal rich, i.e. distant galaxies or
clusters are usually embedded within regions of
reionized hydrogen. Galactic star formation will
also depict the evolution of ISM. Type Il supernova
events are associated with metal poor stars, where
the final Fe:Mg ratio is about65x. Type la events
are more metallic, producing Fe:Mg ratios far above
type Il events 393x). The size and degeneracy of
stars also play roles in the type of supernova. For
example, type la events are inferred to occur from
massive stars and are much more energetic than
other types. The location of SNIa are also consiste
with the continuous model, which uses them to
track the flow towards central core.
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The iron and magnesium concentrations in ISM
play a crucial role in determining the relative aje
distant galaxies. Nuclear entropy naturally favors
the production of iron over long time-scales, with
magnesium slightly lower with respect to nuclear
potential. Both are created from nuclear fusion and
should be subjected to similar environments. For
example, any mechanism besides nuclear fusion
that varies Fell will proportionally vary Mgll. Sie
rotational curves are observed to be unstables it i
unlikely that supermassive black holes at the center
of galaxies will substantially vary the surrounding
metallicity. Therefore, distant galaxies are expecte
to have increased metallicity and higher Fell:Mgll
ratios relative to similar local populations.

Prior to discussing Fell:Mgll ratios, evidenzie
increasing metallicity can be inferred through othe
methods. The absorption of distant sources by local
galaxies demonstrates an abundance of Mgll. These
galaxies are observed from the local space up to
about 0.9z(°Y), Weak Mgll absorbers are further
observed in abundance from7 to 2.2z, while
vanishing beyond2.7z/°V!. With observed merger
fractions and continuous model, the relative amount

of weak Mgll absorbers is depicted in figure 3.18.
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Figure 3.18.The dashed line represents the inferred abundance
with mergers from sectior8(5). Black indicates the averaged
dN/dz from ACDM surveys and the continuous model with
evolution is in reddN/dz in this case refers to the number
density multiplied by the proper geometric crosstise"].

The spectrum of quasars also provides valuable
information relevant to metallicity. Quasars are
some of the most luminous and distant objects in
the observable universe. Similar to SNla, quasars
display characteristics of highly degenerate matter.
These however are related to active galactic nuclei
which harbor supermassive black holes. Relative to
the continuous model, highly degenerate objects are
older and therefore in the flow towards centralkecor
Several studies were combined in figure 3.19 to
determine the evolution of Fell:Mgll with respect
to redshiftVIeXICYICZl  The high ratios observed at
6z are indicative of galaxies that have already
undergone intense star formafféh For the ISM to
be enriched with an abundance of these elements,
several generations of stars must have undergone
supernovas. Relative wwCDM, the proper age of
the universe is less thanGyr at 6z. Considering
that the region of intense star formation is obsgrve
from 0.5z to 3z, ACDM does not fit observations.
Other observations such as increasing cold baryonic
matter with redshift, number densities, galactic
evolution and the dark flow agree with galactic age
increasing with redshift. An expanding universe on
the other hand would violate several fundamental
laws of physics including the second law of thermo-
dynamics and nuclear entropy.
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Figure 3.19. High Fell:Mgll ratios at extreme redshift are
indicative of older galaxies. A statistically sifjoant trend is
also observed with a slope @fi08 + 0.03.
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3.7. Statistical Analysis

Although an expanding universe is conclusively
ruled out from incorrect predictions of large-scale
curvature, it is possible to compare redshift versus
distance modulus betwe&«CDM and the purposed
model. Distinction between models at low redshift
arises in the form of dispersion due to directional
dependence. This is predicted by the continuous
model from varyingy, over its complete range
(0 Gpc to > 0.54 Gpc). Relative to section3(2), the
slope of the universe and average y-intercept are
determined from type la supernova (SNla) and
gamma ray burst (GRB). SNla are superior for
determining cosmological distances due to their
nearly uniform properties. GRB are less reliable,
but can still be used to constrain redshift versus
luminosity distance. SNla and GRBs both display
characteristics of highly degenerate matter, which i
an indication of relatively older galaxies. These
events will therefore be statistically more aburidan
along the flow towards central core, where the
continuous model predicts for objects to be older
than the local group.

With respect to Occam’s razor, the purposed
model fits the shape of the universe with a single
constant £;). ACDM usually needs two constants in
the form of dark energy and matter. Dark energy
however cannot be directly detected and has no
connection to the standard model. It is inferred to
exist solely because it allows an expanding model
to match observations. Although these non-classical
modifications fit redshift versus distance modulus,
they fail to agree with the observed shape of the
universe. Occam’s razor is therefore a necessity for
arriving at the proper theory, as anyone can farce
model to agree with observations by introducing
purely mathematical constructs. Failure to reach
parsimony and over-reliance on confirmation rather
than refutation are dangerous practices for this

reason. From these aspects alone, the models cannot

be put on equal footing. The continuous model
contains the least amount of free variables and non-
classical assumptions.

ACDM and the continuous model have similar
redshift versus distance modulus predictions from
0.5z to about10z. Disagreement between models in
this region peaks &.25u around2.5z, making it
difficult to differentiate between the twaCDM is
constrained by an interpretation of the CMBR and
baryon acoustic oscillation d&td. These provide
Hy=70413, Q, =0.0456 + 0.0035, Q. =0.222 +
0.026 and Q, = 0.728%3312. Figure 3.20depicts an
ensemble within these limits for,, = Q, + Q. and
Q,=1-0Q,. The purposed model applies the best
fitting slope and y-intercept, including uncertaast
previously provided in sectior3 ). Since SNla are
considered standard candles, observations from
0.1z to 0.5z can easily rule out an expanding
universe. The disagreement for local redshift once
again arises from directional dependence due to an
asymptotically flat universe. The majority of events
beyond 1.0z consist of GRB, which suffer from
circularity problems. In other words, most methods
require that a prior cosmological model be selected
in order to determine the luminosity distance to
GRB sources. Attempts to avoid this problem apply
various relations between GRB parameters and
extrapolating SNla data. However, some of these
methods are also found to be model dependent and
should not be used to independently determine

cosmological distances.
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Figure 3.20.Red is the continuous model within limits of efror
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A more detailed comparison between models
can be achieved from the distance modulus residual
with respect to the continuous model. However, it is
determined that the dataset obtained from NED
redshift independent calculations was contaminated
with respect to a few GRBs. The problem arises due
to the lack of standardization for GRB sources and
inclusion of fiducial data; this is apparent inuig
3.21 from2.0z to 5.0z. Prior t01.0z, uncertainty is
too small to be fit with homogeneous expansion.
For example, a portion of data is outside of either
models best fit by more thah0.50u. However, the
trends for the continuous model in figure 3.21 only
include uncertainty in slope and average distance t
the start of flow towards central core. Considering
the shortest path instead begins 0zl Gpc and
others at distances greater than the continuous
model explains this dispersion relatively well. The
purposed model is also centered on the bulk of
available SNla data prior ttz indicating a superior
fit. To the contrary, homogeneous expansion does
not fit observations from.1z to 0.5z. Extrapolating
SNla data under the assumption £/EDM will
therefore produce incorrect predictions for GRBs
beyond available SNla data.

Table 3.4.Average SNIa/GRB error versus redshift

Redshift Avg. Error Redshift Avg. Error
0.1- 0.5z +0.21u 1.0 - 2.0z +0.69u
0.5- 1.0z +0.27u > 2.0z +1.11p
1.00 -
0.75
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Figure 3.21.A plot of the combined SNIa/GRB dataset used to
determine the slope of the universe and averagéeyeiept.

Although the dataset applied from the NED
database is claimed to be redshift independent,
some of the data is fiducial; i.e. metric distance is
determined assuming the big bang model is correct.
For example, there are several data points in figure
3.21 that are anomalously clustered around the
ACDM trend from2.0 - 5.0z. To demonstrate this,
the residual is plotted in figure 3.22 with respiect
several studies. As would be expected from an
average error ot1.11u beyond2.0z, the anomaly
no longer exists. After applying solely SNla events
for all available redshift, the slop&.216 - 10%2)
and average y-intercepd.§13 Gpc) are still within
previous limits. Several contaminated data points
are related to improper methods. GBRL109A for
example contain3 of 8 values from 2009MNRAS.
Removing these from the average increases distance
modulus to46.426u, with the continuous model
predicting 46.429u. Issues with these references
also include the circularity problem and use of the
Amati relation. The Amati relation is found to
suffer from selection effects and should not be used
to probe distand®'. This is applied in 2010JCAP,
although the data is in better agreement with SNla.
2009MNRAS extrapolates only5% of SNla data
with fiducial methods. This systematically offsets
the 2009MNRAS GRBs with respect to the more
accurate SNla dataset between redshif0.0f5z
and1.55z.
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Figure 3.22.Several sets of gamma ray burst are plotted from
* 2010JCAPA | © 2009MNRAS®! andm  2009EPJEC.
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3.8. The Cosmic Background Radiation

The big bang theory claims that the CMBR is
due to a period of recombination after the initial
creation of space-time. At this point, the universe
cooled until space became transparent to free
photons. The big bang theory also claims that the
observed blackbody radiation in all directions of
space is not a free electromagnetic field, but atste
localized packets of electromagnetic energy. To
understand why this is not true, the source of
blackbodies must be understood. All finite objects
with a temperature will emit a spectrum of radiation
that peaks at a given wavelength. When an object
emits this blackbody spectrum, it is due to the
internal kinematic energy or temperature. The free
field emitted from massive objects therefore obeys
a statistical distribution of internal energy, whis
released at the surface boundary. Converting the
observed CMBR temperature as depicted by figure
3.23 into the relative value at emission, the core’s
surface temperature B000 K. In comparison, the
Sun’s surface has a temperature of alEins K,
indicating that the core likely consists of dense
guark matter. Relative to an Einstein black hole
with event horizon, the surface will theoretically
emit black body radiation in the form of Hawking
radiation. The temperature is inversely proportional
to mass with a coefficient &.1686- 1078 Mg - K.

A 3000 K central core with respect to an Einstein
black hole would have a mass656 - 1071 Mg,
compared t3.694 - 1078 M, for the Moon
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Figure 3.23.The locally observed cosmic background radiation
with a temperature of approximately 25K after redshift.

The CMBR shows peculiarities such as a dipole
moment, large-scale bulk flows and additional
fluctuations from interaction with external matter.
The CMBR temperature prior to subtracting the
average value i2.72548 +0.00057 K. Figure
3.24 depicts the dipole moment observed after
subtracting the average temperature; figure 3.25 is
the CMBR with the dipole subtracted. The dipole
moment is due to Earth’s motion relative to the
CMBR source or the core’s surface. Since a
spherical body will emit blackbody radiation at a
nearly constant or radius, only the Doppler Effect
applies. Relative to the source of the CMBR, the
solar system is moving aB69.0 +2.5km-s™?
towards(l, b) = (264.26° + 0.33°,48.22° + 0.13°)/*Z,
Taking intoaccount the local group’s motion, this
velocity becomess27 + 22km-s=! towards the

dlreCtlon(l, b) = (2760 + 30’ 30° + 30)[AZ].

-4 mK +4 mK
Figure 3.24. After subtracting the average temperature from
the sample measured by COBE, the dipole domin&tesge
credited to NASA/WMAP Science Tearf?”!

Figure 3.25.After subtracting the dipole moment from figure
3.24, the remaining fluctuations in the CMBR oceuternally
from the core. Image is provided from WMAP (200B)age
credited to NASA/WMAP Science Tearf?™
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Remaining fluctuations in the CMBR are from
the Milky Way and scattering of electromagnetic by
matter external to the core’s surface. Figure 3s26 i
the CMBR after removing local foreground sources;
it depicts two hot stripes and a central cold patch
The source of the CMBR itself should be at a nearly
constant temperature of 3000K. Variations within
the cleaned CMBR image instead occur between
the foreground and background due to scattering
from the x-ray emitting gas of massive clusters. The
relativistic charged particles boost the black body
spectrum to higher energy levels. This increases th
observed black body temperature from deep blue to
green and red. Analysis of x-ray emitting clusters
has also shown a statistically significant bulkwflo
extending from the local group t00.77 Gpc™?.
The velocity is estimated to 600, 1000] km s~1
from the thermal S-Z effdét’: however, free field
radiation undergoes Thomson scattering. Although
many of the directions in local space lead back to
the central core, there must logically be a flow of
younger galaxies and clusters into Earth’'s present
region. This is necessary to remain consistent with
the foundations used in deriving non-local redshift
i.e. the universe is in a stead state. With the umadi

of galaxies and clusters progressing from hot x-ray
emitting gas into cold metallic dust, the dark flow
should consist of relatively younger clusters.

Figure 3.26.The cleaned CMBR is observed to contain a large
hot strip originating from a central cold patch. Annihilation
boundary or hot ring is surrounding the centratiqehtch. The
base of the local jet should be visible, with thee $trip to the
right being a continuation of the dark flow at extre redshift.
Image credited to NASA/WMAP Science Teaffi”!

Qonventional theory attributes the CMBR to an
epoch of recombination, where photon decoupling
takes place. This explanation is only valid for an
expanding universe, which has a specific shape and
angular scale. Sectior8.p) however proved that
both galaxy number densities and angular scales are
incompatible with an expanding universe. This is
easily observed from.3z to 0.7z, becoming more
drastic beyond. Since an expanding model can be
conclusively ruled out, current foundations for the
CMBR are invalid. It was further demonstrated in
sections 8.5, 3.§ that the purposed model fits the
correct shape of the universe with respect to numbe
densities, angular size and several other aspects.

The purposed or continuous model requires two
polar jets originating from a central core in ortler
explain current observations of entropy. If theecor
acts as a mechanism for baryon asymmetry, an
annihilation boundary should also be observed
between hemispheres. The inferred local jet is
depicted in figure 3.27. Anomalies may distort the
cleaned image, possibly beyond use in some
regions. The elliptic plane for example runs through
the far right side of the local jet, which on ayg@a
becomes cooler than the surrounding areas. It also
correlates with zodiacal dust and several features
such as quadrupole/octupole alignment and the cold
strips or “fingers” in the southern hemispH&te
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Figure 3.27.The dark flow is depicted in shades of gray, where
lighter shades are more distiflt Since SNla are used to
measure the flow towards central core, an obseBMid bulk
flow is in red®. Hemispherical power asymméty could be
due to the local jet, where temperature and reisolwariations
are more extreme closer to the central region.
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3.9. Baryon Asymmetry

Section 3.5 demonstrated that an expanding
universe is incompatible with observations. The
previous sections also provide sufficient evidence
for an asymptotically flat universe with centrateo
It is therefore important to discuss the consequence
of having an always existent, steady state universe
in terms of entropy and stability. The concept of an
absolute beginning of reference time is flawed.
Reference time in this perspective is relative to a
space-time with no vacuum energy. For example, it
is known that metric distance becomes infinite as an
event horizon is approached with respect to the
preferred reference frame. Therefore, nothing can
reach the surface boundary within a finite amount
of reference time. Relative to proper time, an
observer falling into an event horizon would do so
in a finite amount. This is an illusion since the
observer will cease to evolve as the surface is
approached. In comparison to a photon, the problem
can still be defined in terms of metric distance.
Since the photon will be travelling along a null
geodesic, it must travel an infinite amount of metric
distance prior to reaching the surface.

It is possible to take the limit of the infedrstate
of an expanding universe as» —o . With either
Einstein’s field equations or vacuum field theory,
matter will converge at a single region in space
until it is infinitesimally close to forming an event
horizon. With respect to the preferred reference
frame, a discontinuity forms. For any event horizon,
time is undefined due to infinite vacuum energy
density. From the other direction, the collapsing
system cannot form into a conical singularity within
a finite amount of reference time. This discontinuity
between time prior to a big bang scenario and
formation of event horizon indicates that an initial
singularity could have never existed with respect t
the reference frame. On the other hand, one could
argue that the universe began at some infinite time

ago as an object infinitesimally close to a conical
singularity; i.e. the interpretation of accelerated
expansion is still viable. If this were true, Hublsl

law would remain valid for all redshift rather than
just the local. In addition, this perspective regsi
galaxies to become older as redshift increases,
which is contrary to several recent observations.
The most important of these is the increase in cold
baryonic matter with redshift. Even beyond this, an
expanding theory requires several non-classical
assumptions such as dark matter and dark energy. It
fails to explain observations of galactic evolution
number densities or the size of distant galaxies an
clusters. Thereforey\CDM or an expanding model
should be abandoned.

An always-existent universe has other properti
based upon boundary conditions. If at some time
prior to the present the universe was unstable and
energy could escape, the instability would have
existed at some prior point in time. With respect to
a quantum system, there will be a distribution of
possible events occurring over a finite periodh#é
system has a finite probability distribution, thersi
impossible for any instability to have not occurred
prior to a finite time before present. In other dsr
any instability must have existed for an infinite
period and according to probability, any finite
distribution requires that the universe is stalile a
t » —oo. This also relates to the null existence of
event horizon. For example, all observations agree
with a central core existing in the present unigers
If black holes had event horizon as predicted by
EFEs, the universe would clearly not exist in the
current state. As matter approaches a central event
horizon, some would be captured while the rest is
ejected. Over an infinite amount of reference time
prior to the present, the central event horizonldiou
capture all matter within the universe. The CMBR
temperature further provides direct proof against th
existence of event horizon and Hawking radiation.
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In order for an always existent universe tairbe
its present form, the laws of thermodynamics must
be missing something. The last piece of the puzzle
was previously beyond comprehension due to the
belief in an expanding universe and event horizon.
Since all massive objects must have finite vacuum
fields, the gravitational force aids in completiig t
thermodynamic cycle. The entire process can be
viewed as beginning from the surface of the central
core in the form of a dense relativistic jet. Frotis th
point to Earth’s present position in the univetbe,
usual thermodynamic principles apply. Dense quark
matter for example will decay into x-ray emitting
gas. Radiation emitted over this transition follows
geodesics back to the central core, ensuring the
universe is stable. However, an asymptotically flat
universe by definition will have finite vacuum
energy density at all points in space. The only
requirement is that the universe remains localized
for an infinite period, i.e. it exists in a steashate.
Beyond Earth’s present position, population | stars
are abundant due to increased metallicity and cold
baryonic matter. The bulk flow continues to move
towards entropy as galaxies gain momentum falling
into the center of the universe. The missing pisce
where matter falls back into the central core and
momentum is conserved via two polar jets. The
universe therefore exists in an anisotropic stdte o
entropy as depicted by figures 3.5 and 3.7.

The laws of thermodynamics demand that the
entropy of a closed system can never be reversed
without external energy. From figure 3.5, it is clea
that entropy is constant for all time relative t@ th
preferred reference frame. Therefore, the laws of
thermodynamics are not violated since the universe
acts as a perpetual machine. The actual mechanism
that creates relativistic jets is speculated updh w
QCD and modern MHD simulations. Compared to
the local region of space that Earth currentlydesi
in, the jets emanating from the central core should

be extremely large. With respect to the amount of
galaxies and clusters falling into the central care
likely contains the mass of millions or billions of
galaxies and clusters. The center of the core ghoul
therefore exist in a dense, color superconducting
state. The central region of the core is assumed to
consist of top, bottom and charm quarks due to
sheer size. With respect to modern theory, compact
stars are already predicted to exist in a non-CFL
color superconducting st&td. The layer directly
adjacent to the core’s central region will alsahk
exist in a superfluid state (CSL, Planar, A/Polar).
The center could possibly rotate, further inducing
magnetic field from the London moment.

Comparing the bare mass of quarks, the core
should have layers depicted by chemical potentials.
For example, the up and down quarks exist within
the2 — 15 Mev range. The strange quark has a bare
mass between00 — 300 Mev, while the remaining
guarks exist from1000 Mev and beyond. Baryon
asymmetry is speculated to originate from the
strange quark/anti-quark layer. Considering that th
core acts as a perpetual machine, the energy needed
to produce the jets must be provided by the inflow
alone. Due to the asymmetric shape of the universe,
matter enters the equatorial regions and is fuihele
inwards. As density increases, the quarks at each
radius become more massive until a strange diquark
layer is reached. This type of condensate should be
favored due to the gap between quark masses and
single quark flavor. The CSL, planar or A/polar
single flavor states also demonstrate superfluidity
and the Meissner effd®t. As matter approaches
the center, the magnetic field energy density begins
to surpass kinematic energy den§ify. At this
point, it is expected that the inflow stops moving
with the bulk of material, effectively producing a
toroidal magnetic fiel@. Due to lorentz forces,
the <ss > condensates are accelerated in one
direction with < ss > in the opposite.
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Putting things into perspective, the structafe
the core should be similar to figure 3.28. After
applying the methods discussed in secti®rd)(to
derive proper time, matter approaching the surface
of the core will be traveling a9.999988% the
speed of light. In consideration of momentum
conservation and the internal magnetic field, the
rate of inflow alone is capable of explaining the
energy behind each jet. The bulk of material epbcte
should originate from the strange diquark layer due
to its insulating property. As the quark matter
begins to cool into mesons and baryons, the jet
pointing in the direction of N will consist of K,

K=, %, n% p*, n% A%, =% 2% £~ andz?; although

not exclusively. These pairings occur naturally
since baryons containing a mixture of quarks and
anti-quarks have not been observed experimentally.
However, the anti-quarks must still be paired with
something external to the surface. The resulting
mesons decay into photons, electrons and neutrinos;
table 3.5 provides the most common decay modes.
The amount of material ejected from each shell of
the core depicts the ratio of electrons and neasrin
to baryonic matter, although the composition of
each layer must also be known.

Diquark
Superfluid

<ss>+(dud )

(s,5uu,dd)
Condensates

The decay of unstable baryons in the northern
hemisphere of the universe also results in products
that are observed in abundance locally. Table 3.6
provides the common decay modes for the main
constituents. This process creates an abundance of
protons and electronsp{, e”) in the northern
hemisphere, with an abundance of anti-matter
(p~, e*) in the other. It is concluded that Earth
currently resides in the northern hemisphere beyond
the point where the relativistic proton, electrord a
neutrino gas has cooled. For any steady state model
in the current universe, a perpetual machine and
explanation for the CMBR are required. With the
corrections to general relativity, event horizoe ar
no longer possible. Therefore, an asymptoticady fl
universe containing a central core would emit a
3000 K black body spectrum as observed. The
purposed configuration further explains the hogyrin
surrounding the central cold spot in the cleaned
CMBR image, the mechanics behind a steady state
and origin of the dark flow.

Table 3.5.Common decay modes of mesons and fernffihs

Particle(s) Decay Mode(s) Particle(s) Decay Mode(s)
- @ (u™+7,), + (yd (u* + ),

n ud) 45y © @) (e* +71,)

uu — dd -
° 2y K° (ds Ao+ y
(") @)
(1w +7,), ' e 47, + 1,
K™ (us) (m~ +n°),
(e‘+§e+vu) et +e” 2y

Table 3.6.Common decay modes of bary&7&

(t,t,b,b,c,©)

< 55>+ (d,ud,u)

Figure 3.28.A simplified section of a central core that would
induce baryon asymmetry. The focus is placed uperstrange
diquark layer, which is theorized to exist duette gap in mass
between quarks. In a steady state model, the cast have a
constant inflow and outflow. This process createalaundance
of (p*, e7)in one hemisphere arfgd™, e™) in the other.
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