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1 Introduction

“I am not interested in the spectrum of this and that atom ...
want to know whether God had a choice in building the Universe ..
—Albert Einstein (1879-1955)

ROM a philosophical level, unification of all the forces of Na-

ture imply beauty and simplicity. The dream of unification
of all the forces of nature probably began in 1849 in the Roy:
Academy of Sciences in London with Michael Faraday (1791-186
soon-after his great works in Electrodynamics when he tried to e
perimentally find a relationship between the Electromagnetic ar
Gravitational force - for obvious reasons he failed (see e.g [29]
However despite the failure, Michael Faraday believed that all tr
forces of nature were but manifestations of a singéver sal Force
and ought therefore to be inter-convertible into one another in mux
the same way as Electricity and Magnetism. Inspired by Albert Eir
stein, the pursuit to achieve this seemingly elusive dream of unific
tion of the forces of Nature remains much alive to the present d:
and is the theme of the present reading. If what is presented in tl
reading is a correct description of natural reality as | would like t
believe, then this paper is a significant contribution toward the a
tainment of this dream.

Regarding the forces of Nature as described above, a Unifi
Field Theory (UFT) in the physics literature is a theory that propose
to bring any of the four interactions or forces into one coherent ar
consistent theoretical framework that conforms with experience.
Grand Unified Theory (GUT) is a theory that proposes to bring a
the forces with the exception of the Gravitational force into one cc
herent and consistent theoretical framework and a Theory Of Evel
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thing (TOE) is a theory that proposes to bring all the four forces int
one “giant”, coherent and consistent theoretical framework which
consistent with natural reality. The present attempt is the ambitio
attempt on the so-called “TOE”. The title of the paper clearly suc
gests that this paper is about a UFT instead of a TOE. | have chos
this modest title for philosophical reasons that are not necessary
clarify here. | thus persuade the reader to accept this rather mod
title.

Since the renaissance of the dream of a unified theory of tl
all the the known forces of nature was setforth in 1925 by Albel
Einstein (1879-1955) after the emergence of his General Theory
Relativity (GTR) and this being a result of Herman Weyl's failec
attempt, which was the first such, on a unification of Electromag
netism and Gravitation ([30]), great progress has been made in 1
effort of achieving a better understanding of the natural World o
this footing. Herman Weyl embarked on his 1918 work after insp
ration from Einstein’s great works in GTR — an elegant and beauitif
but incomplete unification theory of spacetime and matter. This t
achieved by pure mathematical reasoning which brought into bei
the powerful Gauge Concept without which the curreffibrés of
unification could not be. To this day the two forces theoreticall:
stand side-by-side independent of each other and the attempts
bring them together has since been abandoned if not forgotten
a historical footnote.

The GTR is one of the pillars of Modern Physics and has nc
only revolutionalized our way of viewing space, time and matter bt
has also greatly advanced our knowledge insofar as unity of Natt
is concerned. The search for a unified theory of all the forces of n
ture has largely continued on a theoretical front and as already me
tioned, beginning with Herman Weyl ([30], [31], [32]) and thereafte
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followed by Theodore Kaluza ([14]), Albert Einstein ([6], [7], [8],
[9], [10], [11]), Oscar Klein ([15]), Erwin Scliadinger ([26]), Au-
thor S. Eddington ([12]) and many others. These authors souc
a unified theory of the Gravitational and Electromagnetic force be
cause Gravitation and Electromagnetism, then, were the only forc
known to humankind. Latter, with the discovery of the nuclear an
sub-nuclear forces, the attempts to unify Gravitation with Electrc
magnetism were abandoned by the mainstream physicists with 1
simple remark that this was a fruitless adventure for the reason tt
the subatomic forces needed to be taken into account.

The emergence of, or the discovery of the existence of sub-ator
forces marked a new era in the history of Physics bringing forth ai
other pillar of Modern Physics — Quantum Field Theory. THen¢
of unification now largely depended on both observations and the
retical insight because the Quantum phenomena must be taken i
account and this requires counter-intuitive pondering & delicate ol
servations of the Quantum phenomena since it is alien to our eve
day experience in that it defies common sense. Despite the fact t
we don’t understand the deeper meaning of the Quantum phenc
ena 80 years after the emergence of Quantum Theory, unremitti
and unwavering attempts on the unification of all the known force
of Nature has proceeded undaunted and unabated. This is des
the fact that most if not all féorts to apply the rules the Quantum
phenomena to the Gravitational phenomena that apply well to tl
other forces has brought nothing frustration to the physicist.

In the dfort of unification, it is believed or supposed that the twc
key pillars of Modern Physics — Quantum and the Relativity — behol
the secrets to the “final unification program” and these must fu:
into one consistent theory but much to the chagrin of the esotel
and curious practitioners in this field, these two bodies of know
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edge appear to be fragmently disjoint in that they seem little adapt
to fussion into one harmonious, coherent and consistent unified tt
oretical system. They do not directly contradict though they hax
taken physics to the terrains of philosophy because of their adam:
refusal to come to the alter and marry. Their marriage is thoug
to be absolutely essential because it is generally agreed that a c
plete, unified, and deeper understanding of the Natural World lies
bringing the two theoretical systems together into one coherent a
consistent unified structure since each describdfardnt world —
for there to be unity, it is logical that there must be one world. |
is thus thedream of every practicing “Theoretical Physicist” to find
such a system, if it is exist to begin with. The belief and faith is the
such a system ought to exist in order to preserve beauty, simplici
an independent reality and harmony in the Natural World.

The first ever successful UFT was that by the Scottish Physici
James Clerk Maxwell (1831-1879) — he brought the Electric ar
Magnetic forces into one theoretical framework ([23]). Amongs
others, Maxwell's theory showed that light is part and parcel of Elec
tricity and Magnetism. Maxwell’s theory was however not consis
tent with Newtonian Mechanics — a very successful theory at th
time. The inconsistency between Maxwellian and Newtonian worl
views lead Einstein to ponder deeper into the intimate relationsh
between space and time and by so doing he [Einstein] arrived a
new theory now known as the Special Theory of Relativity (STR
([2]). Preserving the Maxwellian world view, the STR asymptoti-
cally overturned the Newtonian doctrine of absolute space and tir
by proposing that time and space were not absolute as Newton
wanted or postulated, but relative fdrent observers measure dif-
ferent time lapses and length depending on their relative states
motion. | will elaborate further on the section on the STR. The STI
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applies to inertial observers and Einstein did not stop there but pr
ceeded to generalize the STR to include non-inertial observers tf
arriving at the simple, elegant and all-time beautiful GTR which a
presently understood is essentially is a theory of the Gravitation
phenomena.

Naturally, after the achievement of the GTR, the next task is 1
bring the other forces within the framework of the GTR or the GTF
into the framework of the other forces, which is to bring the GTF
into Quantum Theory or Quantum Theory into the GTR. To achie\
ing this, the main thrust amongst the majority of present day phys
cistis to seek a GUT, where upon it is thought that ideas to finding
“TOE” will dawn and shade light on the way forward (see e.g [25])
Currently, the only successful unification of forces in the micro
world is the 1967-68 theory by Sheldon Lee Glashow, Steven Wei
berg & Abdus Salam. They succeeded in showing that the Weak
Electromagnetic force can be brought together into one theoretic
framework. Since then, no satisfactory attempts (that is, experien
and theory are in harmony) have come forth. The promising Sta
dard Model (SM) of Particle Physics is also a good unification of th
Weak, the Strong and the Electromagnetic force but many questio
largely theoretical ones, remain unanswered.

According to the popular science media, the most promising th
oretical attempts made to date that bring the sub-nuclear forces
gether including the Gravitational force are the theories that embra
the notion of extra dimensions beyond the known four of space al
time such as String Theory. It is said by String Theory’s foremo:s
proponents that this theonyters the best yet clues about a unifiec
theory that en-campuses all the forces of nature and at the samet
it is not understood (e.g [33]). It is my view and the view shared b
many that the draw-back of theories that employ extra-dimensions
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that they do not submit themselves to experience hence there is
tle room if any at all, to know whether these theories conform wit
natural reality. | am of the opinion that no matter how beautiful
elegant and appealing or seductive a theory may be or may app
to be, it ought only to be accepted as a truly physical theory if ar
only if it successfully submits itself to experience, otherwise it re
mains but an elegant piece of mathematics probably best left to
admired by mathematicians and mathematically minded Poets &
Philosophers. From the physical view-point, there is not much or
can say if anything at all about ideas based on the notion of high
dimensions since they do not naturally submit themselves to exr
rience the reason of which is that “our technology has not reach:
that level where we can submit these theories to experience” or tl
“the conditions of experience to test these ideas are only found at t
unique moment of birth of space and time.” As someone that wish
to fathom the mysteries of the natural world, | so much would lov
that String Theory be the right theory given its exquisite beauty, €
egance and far reaching imagination but at the sametime, 1 find
hard to forever keep my heard stuck in the sands thereof knowi
that there is no way to verifying the theory.

Adding further to highlight the discontentness and or frustratio
with String Theory, Smolin ([27]) a leading theoretical physicist
who is a founding member and researcher at the Perimeter Instit
for Theoretical Physics is of the opinion that String Theory is at
dead end and openly encourages young physicists to investigate r
alternatives because there is not much chance that String Theory \
be verified in the foreseeable future. In fact, he and others argue ct
vincingly that String Theory is not even a fully formed theory in the
true sense and spirit of a scientific theory but is just but a conjectu
because the theory has not been able to prove any of the exotic id
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posited by it. The discovery of “Dark Energyatter” he says is not
even explained by String Theory and is proving troublesome for tt
theory’s foremost advocates. Further, Smolin ([27]) writes in hi
book “The Trouble with Physiésthat he believes that physicists are
making the mistake of searching for a theory that is “beautiful” an
“elegant” like String Theory but instead they should seek falsifyabl
theories that can be backed up by experiments. Seeking beauty
elegance in a theory is a philosophy developed by Paul Dirac (s
e.g [16]) — this is a philosophy which | follow with the important
difference that | believe that all ideas that purport to describe tt
true Physical World, no matter how elegant and beautiful they me
appear, they must naturally submit themself to experience.

In the spirit of or on the advice of Smolin ([27]), | seek a new
avenue of thought through a probably overlooked inconsistence
physics and | hope this paves the way for the attainment of the mu
sort and long awaited unified theory of all the forces of Nature
Through the aforementioned inconsistency which is our “flawed
treatment of inertial references frames and system of coordinate
something that | will elucidate in section IV, | bring the Electromag:
netic force into the metric of spacetime whereafter the other forc
are explained by the metric by required that the field energy be i
variant under dferent space and time rotations. Before this is sc
| demand of all the Laws of Physics #&bsolutely remain invariant
andor covariant under both the change of the system of coordinat
and frame of reference and more importantly that the physics unc
a change of the system of coordinates remabplutely invariant.

In this way, | seek to realize fully thBrinciple of Equivalencdy

extending it to include the physical description of events in any give
system of coordinates and frame of reference. In the deliverance
ideas in this reading, | will take the snail pace — developing and nu
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turing these ideas as we go from the section on STR, to the sect
the GTR till about section V where these ideas blossom to the ft
light of the day.

Keynote Because of the length of the original paper, this paper h:
been cut into two parts and the second part of this paper will appe
issue succeeding the present.

2 Special & General Relativity

The STR was developed by Einstein in &fod to iron-out the in-
consistencies between Newtonian Mechanics and Maxwellian Ele
trodynamics. The problem at hand was as follows;

(1) After a careful study of the great works of Galileo Galilee
(1542-1642), Isaac Newton (1642-1727) founded a body of know
edge that beheld that in moving from one inertial system of referen
to another time preserved its nature absolutely. That is to say, giv
the three space dimensions and also that of time — suppose we h
two inertial observers (the primed and unprimed) whose space-tir
coordinates arex( y, z t) and ', Y, Z, t’) respectively, with one
moving along thex — axisrelative to the other at a speedhen, the
two observers’ coordinates intervals are related

AX = AX+ VAL

AY =AY
AZ = AZ ’ (1)
At = At

declared Galileo in his great-works. Essentially this is the entire co
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ceptual constitution of Newtonian spacetime and the above transf
mation laws are known as the Galilean Transformation Law (GTL
What the law implies is that (assuming that the law is fundamental
true) all objects in the Universe move relative to one another — the
is no such thing as an absolute motion. On the other hand, the G
predicts that, like timet( = t), accelerationd = d?x/dt* : & = a)

is an absolute quantity. This means that motion is both absolute &
relative. This apparent contradiction bothered Newton and lead
many philosophical debates between him and some of his conte
poraries — How can motion be relative while acceleration is absolut
is acceleration not some kind of motion or is it a special kind of mc
tion? Newton proposed that accelerations be measured relative to
immovable absolute space which he identified with the backgrout
of the “fixed” stars. We shall not go into thisficult analysis.

(2) Maxwell's theory however predicted that light was a wave
and its speed was universally constant in fragment contradiction wi
the Newtonian doctrine and at the sametime solving another prc
lem, that of the existence of absolute spfeene of reference. That
is, if the speed of light were absolute it [light] ought to move relative
to some universal frame of reference that is at absolute rest. Al
light being a wave means it ought to move through some medium
this medium would then naturally explain Newton’s doctrine of ab
solute space and time, so it was thought. This hypothetical medit
was then postulated to exist and it was coinedAbther Attempts
to detect this Aether by measuring the speed of the Earth through
passage suggested that there is no such thing as an Aether. With
Aether having escaped detection by one the finest and most beaut
experiment ever carried out by humankind — the Michelson-Mosle
Experiment (MM Experiment) ([21], [22]), theoretical attempts tc
save the Aether paradigm were made by notable figures such as H
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drick Lorentz (1853-1928) amongst others. Lorentz’s theory ([19
preserved the Aether hypothesis by proposing that the lengths of «
jects underwent physical length contraction relative to the statione
Aether (Lorentz-Fitzgerald contraction) and a change in the ter
poral rate (time dilation). At that time, this appeared to reconcil
Electrodynamics and Newtonian Physics by replacing the GTL wit
a new set of transformation laws which came to be known as tt
Lorentz Transformation Law (LTL). Iixt, AX, Ay, Az are the time
and space separation relative to the Aetherasndax’, Ay, AZ the
time and space separations in the moving frame (spgehken

A = F(At +VA x/cz)

AX =T (aX+vAt) 2)
AY = Ay
AZ = AZ
where
V2 -1/2
r- (1 _ C_) 3)

are the LTL. Indirectly, after much careful pondering on the negativ
result of the MM Experiment by considering the apparent contradi
tions between Newtonian and Maxwellian Electrodynamics, with
leap offaith andboldness, Einstein cut the Gordian knot and then
untied it thereafter by the following reasoning; If we accept the Law
of Electromagnetism as fundamental and also Newtonian Laws
motion as fundamental, then there ought not to be a contradictit
when Newtonian Laws of motion are applied to inertia frames c
reference in which the Electrodynamic Laws hold good and the:
Laws are transformed to an equivalent reference frame within tl
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framework of Newtonian Mechanics. Either of the two must be &
fault or both. Newtonian Mechanics, then had stood the test of tin
— for nearly 250 years it passed all the experimental tests to whi
it was submitted and was almost taken for granted as a self evide
truth. The celebrated physicist and philosopher Lord Kelvin wa
amongst other prominent and highly esteemed thinkers of his tirr
so confident of Newtonian Mechanics that he proclaimed before
turn of the past century that “There is nothing new to be discovere
in physics now. All that remains is more and more precise measult
ment.” — we know now, he was not right, Einstein was to soon sho
this.

On the other hand Electrodynamics was a new field where mo
elaborate experiments to confirm it where yet to be carried out.
is here that Einstein boldly & faithfully cut sharply though the thick
dark clouds hovering over the horizon of science, chopping and u
tieing the Gordian knot by upholding Electrodynamics as more fur
damental than Newtonian Mechanics and thus went on to replace
with a new Mechanics by putting forward the following two postu-
lates:

1. The Laws of Physics are the same for all inertial frames of reference

in uniform relative motion.

2. The speed of light in free space is the same for all inertial observers.
The first postulate, known also as tReinciple of Relativity, dis-
pels the notion that there is such a thing as a preferred or absol
frame of reference. The Laws of Physics must be the same in equ
alent frames of reference. Inertial frames of reference have the sa
status of motion in that Newton'’s first Law holds good in them. I
the first postulate were true and Maxwells theory were a fundame
tal theory of nature, then the second postulate follows immediate
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since Maxwell’s theory predicts explicitly that the speed of light ha
a definite numerical value. The constancy of the speed of light pr
dicted here lead us via Einstein’s great insight to rethink our view ¢
space and time. Time for fllerent frames of reference runs at dif-
ferent rates and lengths are not absolute but depend on the obser
state of motion. The LTL follow immediately from these two postu-
lates but with the important fierence that the Aether hypothesis is
not any longer necessary.

This is the entire conceptual content of the STR. Einstein we
not satisfied with the STR because it only dealt with observers
uniform relative motion and he wanted to know how the Laws ©
Nature manifest themselves in the case of non-inertial observers ¢
the quest for answer to this question culminated in the GTR ([4]
The problem with non-inertial observers is that Gravitation becom:e
a problem since it is an all pervading “non-vanishing force”. By an
alyzing the motion of a body in free-fall in a Gravitational field,
Einstein was able to overcome the problem of Gravitation by no
ing that if Gravitational massg) and inertia massg) were equal
or equivalent, then Gravitation and acceleration are equivalent ti
([3]). Because of the importance of this, it came to be known &
the Principle of Equivalence This meant that thefiect(s) of ac-
celeration and Gravitation are the same — one can introduce or i
rid of the Gravitational force by introducing acceleration. The dee
rooted meaning of the Principle of Equivalence is that Physical Lav
should remain the same in a local frame of reference in the preser
of a Gravitational field as they do in an inertial frame of reference i
the absence of Gravitation. In Einstein’s own words:
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Principle of Equivalence: “We shall therefore assume the complete phys-
ical equivalence of a Gravitational field and the corresponding acceleration of

the reference frame. This assumption extends the Principle of Relativity to the

case of uniformly accelerated motion of the reference frame.”

A consequence of this is that no mechanical or optical experime
can locally distinguish between a uniform Gravitational field an
uniform acceleration. It is here that | would like to point out that the
Principle of Equivalence as used in the formulation of the GTR doe
not demand that the physics must remain invariant. tBg physics’

| mean that the description of a physical event ought to remain i
variant unlike for example in black-hole physics — depending on tt
system of coordinates employed (and not the frame of reference
this is important), a particle can be seen to pass or not pass throt
the Schwarzschild sphere for the same observer supposedly un
the same conditions of motion. Also the chronological ordering c
events is violated — that is, the Law of Causality is not upheld. Fc
example, in a rotating Universe as first pointed-out by Kaot&
([13]) it is possible to travel back in time meaning to say it is pos
sible to violate the Second Law of Thermodynamics. Though tr
idea of time travel is very fascinating and appealing to the mind, it |
difficult to visualize by means of binary logical reasoning how it ca
work in the Physical World as we know it. The Laws of Nature mus
somehow have it deeply embedded in them the non-permissibility
time travel.

Therefore, we must demand that the physics, that to say, t
physical state and chronological ordering of events, must remain i
variant that is, extend the Principle of Equivalence to include th
physical statghysical description of events and the Law of Causal
ity. Because this must be universal and important, let us call tt
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extended Principle of Equivalence the Law of Equivalence:

Law of Equivalence: Physical Laws are the same in all equivalent frames

of reference independently of the system of coordinates used to express them

and the complete physical state or physical description of an event emerging
from these laws in the respective frames of reference must remain absolutely
and independently unaltered or invariant by the transition to a new or change
of the system of coordinates.

This forms the basic guiding principle of the present theory. Th
deeper meaning of the Law of Equivalence is that it should not t
permissable to transform a singularity by employing ffiedent set
of coordinates. If the singularity exists, it exists independently of th
system of coordinates and frame of reference used — it is permane
Therefore if we are to have no singularities, the theory itself mu:
be free of these. If a particle is seen not to pass through the eve
horizon, it will not be seen to pass the event horizon no matter tf
system of coordinates employed and the frame of reference to whi
the current situation is transformed into.

Back to the main vein, the Principle of Equivalence is in the cor
text of Riemann geometry, mathematically embodied in the math
matical expression

Qwic = Quvo + Fgug/lv + F(/)l-ygy/l =0, (4)

whereg,, is the metric tensor describing the geometry of space-tin
and

1 102
Fﬁy = Egl {gcw,v + gvoz,ﬂ - g,uv,a/} > (5)
are the #ine connections or the Christel symbols. Thefine con-
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nections play an important role in that they relate tensors betwe
different frames of reference and systems of coordinates. Its dr
back insofar as Physical Laws are concerned is that it is not a tens
It transforms as:

re, - 6xf‘, 6xV, axt_, . ax¥ 62/xﬂ ) ®)
VoOxE oxy oxt 1 Oxt X OXY
The extra term on the right makes it a non-tensor. Most of the pro
lems facing the GTR can be traced back to the non-tensorial natt
of the dfine connections — some of the problems will be highlighte
in the section following.

The invariance of Physical Laws under a change of the system
coordinates is in Riemann geometry encoded and expressed throl
the invariance of the line element

d = g, dx‘dx. (7)

The line element is a measure of the distance between points
space-time and remains invariant under any kind of transformatic
of the frame of reference and or the system of coordinates. This
the essence of the GTR. From this Einstein was able to deduce t
Gravitation is and or can be described by the metric tensor, tht
according to the Einstein doctrine of Gravitation, it [Gravitation]
manifests itself as the curvature of space-time. Through his [Eil
stein] own intuition & imagination, he was able to deduce that th
curvature of space-time ought to be proportional to the amount
matter-energy present - a fact that has been verified by numerc
experiments. The resulting law emerging from Einstein’s thesis is

1
va - ERgzv = KT,uv + Agyva (8)
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which is the well known Einstein’s field equation of Gravitation
where

14 A A A
R#V - ryv,/l - r,uﬂ,v + ry(rrgv - erl—gu’ (9)
is the contracted Riemann curvature tensor and

T = poVuVy + PGy (20)

is the stress and energy tensor wheges the density of mattemp

is the pressure ang, the four velocityx = 87G/c* is the Einstein
constant of Gravitation witls being Newton’s Universal Constant
of Gravitation,c the speed of light and is the controversial and
so-called Cosmological Constant term added by Einstein so as
stop the Universe from expanding ([5]). Einstein was motivated t
include the Cosmological Constant because of the strong influen
from the astronomical wisdom of his day that the Universe appear
to be static and thus was assumed to be so. Besides this, the Cos
logical Constant fullfiled Mach’s Principle ([20]), a principle that
had inspired Einstein to search for the GTR and thus thought tt
the GTR will have this naturally embedded in it. Mach’s principle
forbids the existence of a truly empty space and at the sametime s
poses that the inertia of an object is due to the inductitecHs) of
the totality of all-matter in the Universe.

3 Problem & Quest

In my view, the major problem that the GTR faces is that it is base
on pure Riemann geometry — a geometry that is well known to vic
late the Principle of Equivalence at thi&ae level because théfme
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connections are not tensors. If pure Riemannian geometry is to
the true geometry to describe the Natural World, then, no Laws
Physics should exist at thefime level of Riemann geometry. How-
ever, this is not so, since the Geodesic Law
2

L dedx o

de “ ds ds
that describes the path and motion of particles in spacetime emer
at the dfine level. Thus accepting Riemann geometry as a true ¢
ometry of nature means we must accept contrary to the Principle
Relativity that there exists in Nature preferred frames of referenc
and systems of coordinates because the above Geodesic Law le
us to formulating the equation of motion in prefaced frames of refe
ence and system of coordinates, namely, geodesic frames or sys
of coordinates. It can be shown for example that given a flat spac
time in which say the rectangular system of coordinates are us
to begin with where thefine vanish identically in this system and
changing the system of coordinates to spherical, theeado not
vanish. This is a serious desideratum, akin to the Newton-Maxwe
conundrum prior to Einstein’s STR.

Given for example, that theffenities represent forces as is the
case in the GTR, this means a particle could be made to pass fr
existence into non-existence (or vise-versa) by simply changing t
system of coordinates. This on its own violates the Laws of Logi
and the need for Nature to preserve an independent reality devoic
magic. For this reason, there is a need to ask what exactly do
mean by a system of coordinates and frame of reference and w!
relationship should these have to Physical Laws so that the Law
Equivalence is upheld? This shall constitute the subject of the ne
section.

(11)
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The only way out of this conundrum is to seek a theory in whicl
the dfinities have a tensor form hence in the present approach, t
first and most important guide is to seek tensoriahdies. Einstein,
Schibdinger etc have made attempts along these lines only to fe
The reason for their failure may stem from the fact that theirs we
an exercise to try to find a set of tensoriélimities from within the
framework of the classical spacetime of Riemannian geometry.

4 Nature of Time

“Absolute, true, and mathematical time, of itself, and from its
own nature, flows equable without relation to anything external ..”
— Sir Isaac Newton (1642-1727)

We already know from the STR that time does not transform abs
lutely when dealing with dferent frames of reference. The questior
| wish to answer in this section is whether or not the time coord
nate is invariant under a change of the system of coordinates — tl
ist = t. Inthe process we shall answer the question paused
the previous section. In conclusion, | establish that time — vis-a-v
when transforming betweenftrent systems of coordinates — is a
scalar quantity and this is a “self-evident-truth” provided the Law o
Equivalence holds true. In order to do this, it is necessary that v
define succinctly what we mean by frame of reference and system
coordinates. These two are used interchangeably in most text bo
of physics.

For example Stephani ([28]) in hidgtert of trying to describe
events near and at the event horizon of in blackhole - starting wi
the Schwarzschild metric, goes on to say “We seek coordinate s!
tems which are better adapted to the description of physical pr
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cesses ...". This is nothing more than an admission that physics
different coordinate systems will befidirent — there exist systems
of coordinates that are unsuitable for the the description of physic
events. Why should this be so? Physics and or physical proces
should never be dependent on the choice of coordinates. Let us
vote some little time to understanding what is a coordinate syste
and a reference frarnfsystem.

System of Coordinates: When thinking about space, itis extremel
useful to think of it as constituting of points, each labeled so that or
can distinguish one point from another — each point is and must |
unique. These labels are called coordinates. One must choose tt
labels in such a way that it is easy to manipulate. In practice, nur
bers are used because we understand and can manipulate them
manipulate these labels, a universal and well defined rule must be
out so as to label and manipulate the labels and this is what is call
the system of coordinatesOne ought to be free to choose any co-
ordinate system of their choice provided the labeling scheme mak
each point to be unique because any space exists independent of
system of coordinates used. Examples of system of coordinates
the spherical coordinates @, ¢), rectangularX, y, 2), cylindrical (,

0, z) and curvilinear Xy, X, X3) to mention but a few. The coordinate
itself has no physical significance but only its relative distance froi
other coordinates is what is of physical significance.

Frame of Reference: After having chosen a system of coordinates
of our liking, suppose we station an observer at every-point of spac
For any given system of coordinates there exists a point that o
can call the point of origin, this point can be any-point, there oug}
not to be a preferred point. In the usual three dimensions of spa
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this point is the point (00, 0) — this choice gives the easiest way to
manipulate the coordinates. Once the observer has set, )0
point, they will set up about this point (0, 0), their axis and the set
of axis then constitutes the frame of reference. The observer tt
has declared their point of origin and has set their frame of referen
“sees” every other point relative to the @ 0) point thus this point
is their point of reference which together with the set of axis is i
the usual language of STR is thReame of Referencel he frame of
reference thus provides one with a reference poif@,@ and a set
of axes relative to which the observer can measure the position &
motion of all other points in spacetime as seen in other frames
reference.

The above defines a frame of reference and | hope the rea
is able to make a clear distinction between the two — that is a sy
tem of coordinates and frame of reference. It follows that the ST
is concerned with nature of Physical Laws under a change of tl
frame of reference, that is, from one-point of spacetime to anoth
depending on these points’s state of motion while the GTR is co
cerned with nature of Physical Laws under both a change of the s
tem of coordinates and frame of reference. The STR posits that t
Laws of Physics remain the same for observers in uniform relati
motion with the GTR positing through the Principle of Equivalenc
that even for observers in uniform relative acceleration the Laws
Physics remain the same and these are the same as for those
servers in uniform relative motion. The GTR goes further and e>
tends this to encampsftirent system of coordinates by maintaining
that the Laws of Physics remain invariant under a change of syste
of coordinates. | will point out here a logical flew in the GTR in
its endeavors. This is deeply rooted in its treatment of time und
a change of the system of coordinates. The logical flew lies in tt
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equal-footing treatment of the space and time coordinates applic
ble to the STR or transformation betweerifelient but equivalent
frames of reference being unconsciously extended to describe r
ural processes under a change of the system of coordinates. Le
look closely at the coordinate transformation law

- aiﬂ/ i

X = I X, (12)
Lets pluck out the time coordinate, thatis= u = 0. It follows
that a time diference ofat’ in the primed system of coordinates is
related to the time lapsst in the unprimed system of coordinates

by

Y
At = 8—X0At (13)

In a nutshell, ifox? /0x° # 1 (identically not equal to zero) or is a
function of position or anything for that matter that has a numeric:
value other than unity, then this means that fdfedent system of
coordinates time moves atftérent rates — time dilation. Herein lies
the problem — what have we just saiflhis means a photon can be
blue or red-shifted by just changing the system of coordinates!
Red or blue shifting is a physical process but changing of the syste
of coordinates is not a physical process at all! Here we have it - th
is the source of our problems in our endeavors to completely u
derstand nature from the current GTR view-point. The only way i
which a photon’s physical state will remain invariant is if time pre:
served its nature under a change of the system of coordinates. T
could mean time is not a vector but a scalar when it comes to c
ordinate transformations. If time behaved as predicted by equati
13 withox® /0x° # 1, it could mean all physical events in space ant
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time are #&ected by a change of the system of coordinates and
already stated it means the way in which we label points does ha
physical significance?! This own its own makes no physical or log
cal sense at all and constitute a serious desideratum. A priori to tl
analysis, is that, it is absolutely necessary that we put forward tl
following Protection Postulate so as to uphold the Law of Equiva-
lence:

Postulate I: In order to preserve the physical state and the chronological
evolution of a physical system in the transition from one system of coordinates
to another, of itself and from its own nature time must flow equable with-
out relation to anything external — It must remain invariant under any kind of

transformation of the system of coordinates.

It is not difficult to show that if the spatial coordinate transforma
tions where to be non-linear with respect to the corresponding ¢
ordinate, events and or points in spacetime will cease to be uniq
and also the physics is altered just by changing the system of coor
nates! Inorder to strictly preserve the physics and second to prese
the uniqueness of events when a transition to a new system of co
dinates is made, it is necessary to put forward another protecti
postulate:

Postulate ll: In order to preserve the physics when a transition to a new
coordinate system is made elg . e’v = €, : €, and for the same transition to
preserve the uniqueness of physical events in spacetime, the points in the new
coordinate system for a non-periodic coordinate system, must be linear and
have a one-to-one relation with the old one and in the case of a periodic coor-
dinate system the periodicity must be ignored.
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Linearity has a two-fold meaning here: (1) Suppose in a transfo
mation of the coordinate system froAto B a point in the coor-
dinate systemA has more than one corresponding coordinate fc
a non periodic coordinate system like spherical coordinate syste
(this periodicity can be ignored because it does not physically pla
the point to another point in the same space), then in such a co
dinate transformation, events cease to be unique. (2) The geome
of the new coordinate system upon transformation must remain u
altered otherwise this changes the physics — by the geometry it
meant that/, - €, = g, - e,. Simple said, the angles between the uni
vectors must remain unchanged otherwise we could have a situat
as in current blackhole physics where one can alter the system
coordinates to obtain a completelyffdrent kind of physics. If one
comes to think of it really seriously, it is notficult to come to the
conclusion that changing the system of coordinates in such a man
that the new system of coordinates hasatent angles for the corre-
sponding angles for the unit vectors, changes the physics altogett
Changing the angles between the unit vectors is without doubt an
troduction of some curvature or a new geometry altogether and tt
by itself is a physical process. As already said before, changing t
system of coordinate is nothing more than a change of the labeli
of the points akin to renaming a street. A name change of a stre
does not in any way physically change the street just as changi
one’s name does not change the physical person that they are. Sc
preserve the physics upon a change of the system of coordinates,
should not temper or change the angles between the unit vectors.

Mathematically speaking, the first postulate means that time is
scalar quantity and thus
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XY B

50 =
We have established here that time must behave as a scalar w
transforming from one system of spacetime coordinates to anott
and this is not so when transforming from one frame of reference
another. Because of this, let us adopt the terminolomy dinate
scalar or coordinate vector to mean a quantity behaves as a scala
under a coordinate transformation and likewise we will halr@me
scalar andframe vector to mean a quantity that transforms as ¢
scalar or vector when transforming from one frame of reference
the other.

Now, from equation 14, an Abelian coordinate vector field emer

naturally from the metric tensor, that is to say, given that the metr
transforms as

1. (14)

X ox”’
g,uv - W%gyva (15)
and from the first postulate, it follows that
ox"
Jio = ngo, (16)

which is an Abelian vector field. If the metric is thought of as repre
senting force fields and given that there is only one known Abelia
vector field, the Magnetic force, we shall without loss identify this
vector with the Magnetic vector potential. Thg component is ac-

cording to the postulate a coordinate scalar. It is clear that all (
components in spacetime according to the current new understa
ing will all be coordinate scalars and all ©omponents will be co-

ordinate vectors. Putting the Gravitational force aside for the tir
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being, the only scalar force known is the Electric force, likewise, w
shall identify thegy, component with the Electric force hengg
represents the Electromagnetic four vector potential. At this prese
moment, the natural question to ask is what force fields do the otr
componentsd;;) represent? This object transforms as

oxX [ ox
i = o7 (ngj)’ (17)

which clearly shows that this quantity is a product of a three and tw
component vector for the cage= 1,v = 1,2,3andu = 2,v = 2,3,
and some one vector component and for the eas@8. Itis tempting
(as linitially did) to think of these components as the vector fields ¢
the Strong and the Weak force since these are represented by tt
and two component vectors respectively. When one comes to thi
of it in the simplistic manner, the metric must be symmetric an
it is a product of the same vector, that is for example,ifire the
unit vectors, then the metric of this spacetimegyjs = e,e, — this

is the present understanding of the metric tensor that it is a prodt
of the unit vectors. With the new proposal that thg be a the
Electromagnetic four vector potential, the suggestion to me is th
we must write

Ow = A;IA\H (18)

where for now, the vectoh, is to be understood as the Electromag:
netic vector potential but as shall be seen in due course, this ve
tor will be able to represent the other forces and this depending
the choice we make for the quantiyA, and the rotational state of
spacetime. A suitable choice of this quantiiyA,, will allow us to
recover not only the Electromagnetic force but the Strong and We.
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force fields as-well.

S5 Theory

We have seen that it is possible to incooperate the Electromagne
force into the metric and also it has been suggested that the otl
forces of nature can be brought into the metric as well — this is tt
subject of the sections following the present. Now what | shall d
here is to seek a geometry that gives tensoffaliéies in such a way
that one can obtain both the respective geometries on which Qui
tum and Classical Physics are founded. Quantum Physics is defir
on a Hilbert space or Hilbert geometry while Classical Physics is di
fined on the classical spacetime of Riemannian geometry. The m:
ideais to find a geometry that fuses these two geometries in a natt
way. Let us begin by defining these two geometries and fuse them
such a manner as described above — that is, the resuffing enust
be tensors.

Hilbert Space: Every inner product, ) on a real or complex vec-
tor spaceH gives rise to a norm

ds = (X, X), (19)

and the spacel is said to be a Hilbert space if it is complete with
respect to this norm. Completeness in this context means that &
cauchy sequence of elements of the space converges to an eleme
the space, in the sense that the norm €feteénces approaches zero.
On the other hand we define a Riemannian space:
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Riemann Spacetime: A space is said to be Riemannian if the norm
is invariant under a coordinate transformation such that the metric
the space satisfies the fundamental theorem of Reimann geome
that is the covariant derivative equation (4) resulting in the definitio
of the &fine connection as given by equation 5.

From these spaces as defined above, one can by a closer insj
tion of the Riemann Geometry imagine a union of both the Rie
mann and Hilbert space. Let us coin this space the Riemann-Hilb:
Space (RHS). This space is some-kind of a Reimann Space in its f
mulation with it embedded the Hilbert objects that gives the spac
the necessary machinery to overcome the criticism leveled earl
against pure Riemann geometry that of tiiéngies being non ten-
sorial.

Riemann-Hilbert Spacetime: In ordinary spacetime geometry the
unit vectors are represented by the four objects:

[ 0
|0 |1
€ = ol e = ol
0 0
(20)
0 0
|0 |0
e2_ 1 b e3_ o
0 1

Notice that the components or length of the axis unit vectors a
all constants — why is this so? Is it really necessary that they b
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come constants and at the sametime is it really necessary that
significant component of these unit vectors be equal? Suppose
set up a ® system of coordinates in the usual space that we inhat
with three orthogonal axis. Let each of these axes have an obsen
say X monitors thex — axisandY monitors they — axisand like
wiseZ monitors thez — axis. Along each of these axis the observel
can define a unit length and it need not be equal to that of the of
ers. Having defined their unit length to compare it with that of th
others, they will have to measure the resultant vector which is tf
magnitude of the vector sum of the three “unit” vectors along the
respective axis. This setting does nfieat anything in the physical
world for as long as one commits to mind that the unit vectors alor
each of the axis are fierent and they have in mind the length of the
resultant unit vector. This little picture tells us we can have variabl
unit vectors along each of the axis that is,

Yo 0
0 Y1
=l o [ 7| 0o
0 0
: (21)
0
0 —
Y2 | &=
0 Vs
wherey, = ¢,(x*) for @ = 0, 1, 2, 3 variable. If as usual the position
vector in this space is given by, = x,e, wherex, is the usual
spacetime coordinate in Riemann geometry, then, it is ritdit
for one to see that the resulting metric from the above set of ur
vectors will be diagonal, meaning that all th&diagonal terms will

ezz

o OO
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equal zero. We must in general be able to obtain a metric with no
zero components and not only diagonal as is the case if the u
vectors are as given in equation 21. For this to be so, that is, obt:
a metric with non-zero components, we will need to have

Yo
e =7, ﬁ , (22)
U3

where

_ (1 0\ -— | V20,
= =1 . , 23
70 ( O _I )’ % ( |\/§0'i _I ) ( )
are what | shall call the gamma-bar matrices whiere the 2x 2
identity matrix andr; are the usual Pauli matrices. The term gamme
bar matrix for these matrices has been coined in my earlier par

([24]). From this we can write the line element of the space in th
Dirac bra-ket notion

dsty = (dX,[|dX*) = pg,, dx'dX, (24)

wherep = z//l;//“, a = 0,1,2,3. This line element is similar to
that for the Scalar-Tensor theories of gravity in whiels a pure
scalar quantity ([1]). Scalar-Tensor theories are an alternative tf
ory to Einstein’s GTR whose endeavor is similar to the present, th
is, incorporate or unify Quantum phenomena with the Gravitation:
phenomena.

Unlike Scalar-Tensor theories, the objecthall here be chosen
such that itis not a scalar as in Brans-Dicke Theory. This choipe of
affords us the opportunity and the economy to un-chain ourself fro
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the bondage of non-tensoriaffiaities as will be seen shortly be-
cause we can forcefully choose this object in such a way that the |
sultant @ine connections are tensors. Comparing this with Reimar
geometry and demanding that in the limiting case, that is 1,
RHS reduces to the well known Reimann space would require th
we make the substitutiog), — pg,, into equation 4, that is

(9w),, = P (%o + TG + T Gur + 3,9 =0, (25)

where

1 _ 1A 2

FW = FW + M#V, (26)
and

1 @
M;/}v = Eg/l {ga//p]v + gva/\]p - gﬂv‘]a} 5 (27)

which for reasons that will become clear in due course, we shall c:
this the matter-connection where

1dp dlnp
Jh=—-—7—== :
P Ox oxt
Now, taking advantage of the fact that the liberty is ours to mak
a proper choice of, let us demand as set out in section 3 that th
affineI’;,, be a tensor by making a suitable or proper choicp.of
Also our choice would be to have the objegts defined on the
Hilbert space, the subtle aim being to identify this object with th
material field that in QM is the wavefunction. In light of the afore-
said, itis clear that if we envisage the material field to be defined t
the Dirac wavefunction, thep can not be a scalar. It is clear that

(28)
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making this object a scalar reduces the theory to a theory much al
to Weyl's un-successful unified theory ([30], [31], [32]).

Now supposing we have this suitable choicepdds given and
knowing that for any fline connection that is symmetric in the lower
indices, there is always a frame of reference and system of coor
nates in which they vanish identically (see for example [17]), it fol
lows that the &ine connection will vanish identically in all system
of coordinates and frame of reference, that is

i =0 (29)

This is an important equation from which the definition Xfin-
terms of the metric follows hence that wfas-well. The space just
described is what we shall define as the Riemann-Hilbert spacetir
and the condition equation 29 leads to a linear and exactly soluk
theory. This spacetime is the normal spacetime with the excepti
that it is endowed with variable unit vectors that will later in Pape
Il be clearly identified with the normal wavefunction of QM. The
meaning therefore of the existence of ponderable matter according
the foregoing is to ensure that the Laws of NafBrey/sics in space-
time remain invariant under a change of the system of coordinates
the dfine level.

Proceeding further, from equation 29 it follows that if this con:-
dition is to hold identically, then

Ouw,o + JoQuw =0, (30)

which in a more natural way definds in terms of the metric, that
is : J, = —09,1/0%,. This leads to the transformation

OX! 9%xA

N N
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and in-turn leading to the matter-connection transforming as

v oxox oxt o oxt o 9Px!
i = Gx ax Xt e T Xk oxe ox”
The above transformation law clearly and immediately verifies th
fact that the fiine connectionl’;, is indeed a tensor. At this point,
we have achieved with relative ease to obtain tensofiaites and
thus the task now is to obtain physically meaningful field equatior

that conform with natural reality. Equation 30 can be written

(32)

VoQuw =0, (33)

whereV, = ¢, + J, which in comparison to Quantum Mechanics
is the Gauge Covariant Derivative. Before leaving this section,
is for latter purposes a good exercise to define the transformati
properties of the objegh. If v = Sy whereS' is some 4x 4
transformation matrix, then transformation equation 31 requires th
o = x'pwherey’ = y'(x*). Forp’ = y’p would require that

S'S = ¢l (34)
where herd is the 4x 4 identity matrix. As will be seen in Paper

IV, the above transformation law will prove vital. It is notfidcult
to check or see that

, %Xt
6 Klein-Gordon & the Higgs Field

We obtain the Klein-Gordon equation and introduce a scalar fie
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into the theory. To derive the Klein-Gordon equation, let us begi
by taking the derivative of equation 30 with respeckjothat is

Dguv -V (p) guv = 07 (36)

whereV (p) = 0, — JJ, ando = §'9,. This equation has the
same form as the Klein-Gordon equation and thus shall be taken
such, the meaning of which is that we have to\é¢p) = mgc?/a?
wheremy is the rest mass of the particle aig Planck’s normalized
constant. Now if we raise and contract the indices of the metric, th
is g, it is clear thatV (p) = 0 becausey, = -4, thus this means
particles will have to a zero mass contrary to the fact that particl
do have mass. To avert this problem and thus endow particles w
mass, it is necessary to introduce a scalar field into the theory, tt
iS g,y — Qv Where

Ouw = (Dg,w, (37)

this meansy; = —4®. The introduction of this scalar field is con-
sistent with the Reimann-Hilbert geometry. Since this field endow
particles with mass and we know that in the Standard Model of Pz
ticle Physics, particles acquire their mass via a scalar field knov
as the Higgs field or Higgs Patrticle, it is most natural here to ider
tify the scalar fieldd with the Higgs field and this field satisfies the
Klein-Gordon equation

o® -V (p) @ = 0. (38)

With the metric replacement equation 37 into equation 36 can |
now written asag,, — V(o, ®)g,, = 0 whereV(p, ®) = (Od) /P —
20,04'g,, — V(p) and now this meang(p, ®) = 0, and if the setting
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9,9'g,, = 0 is made, this meang(p) = (o®) /® = mic?/A? and
hencemy is not identically equal to zero. | will not explore further
the meaning of the above equation vis-a-vis its meaning regardi
particle solutions but leave this for Paper VI where the full meanin
field is sought.

{ Source Coupled Field Equations

Just a reminder, the introduction of the Higgs field or the scalar fie
® now requires us to write the metric gg and not agy,,, thus the
Reimann tensor on the RHS is defined

— 1 _ _ _ _
Ro-,uav = 5 (V,uvag(rv - vavg(ra + VO'va,ua - V(J'Vag,uv> s (39)

and this can be split into two, that I%,,m = Rryav + Touav Where

1

Rtfuav = 2

(ayaag_(rv - a,uavg_(ra' + a(ravg_ya - aaaagyv) » (40)

and

Ta',uav = % (ay\]aga'v - ay‘]vga'a + 80'ng;wz - ao’\]aguv)
(41)

_% (Jp‘Jago-v - ‘Ju‘]vgtTa + ‘JO"JVg/W - ‘J‘T‘]agﬂ")

This tensor must identically equal zero sirite = 0 andv,.g,, = 0
thus this means the Ricci tensor on this spacetime must equal ze
that isR,, = 0. Using equation 30 to substitute for the derivatives, i
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is easy to show th:ﬁw = —00,,/2+ 20J,J, and further remember-
ing equation 37 and using equation 36 and 38 this reduces to give

09, + V(o) 9 — 43,3, = 0. (42)

The above equation 42 constitutes the source coupled field equat
in much the same-way as Maxwells source coupled equation of m
tion. Even ifR,,, # 0 becagsé“ﬁv # 0, one would use the second
Bianchi identityV,R,z,, + V,Rus. + V,.Rus» = 0 and derive the Ein-
stein tensor equation for this spacetime, th&,js= R,, —Rg,,/2 =

0 whereRis the Ricci scalar for this spacetime, to arrive at the sarr
equation. Equation 42 can be re-written as

oA, +V(p)A, —€J, =0, (43)

wheree = 4A*J,. This equation is the well known Maxwells-Proca
source field equations and its is clear that the gauge conditidn

is in-built. Raising and contracting the indices of equation 42, w
obtain

¥, = V(o) = —(%)Z, (44)

and from this equation, one is able to obtain the equation governil
the fieldy and to deduce the conservation equatiod), = 0.

8 Source Free Field Equations

Without much loss let us proceed to derive the source free field eqt
tions from the first Bianchi identity. Sinde,,,, = 0, it follows that
Rouov = Toupy @nd the first Bianchi identity gives
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R(r,upv + Ro'vpp + Ra'pv,u =0, (45)
henceT,,,, + Tovyp + Topyu = 0. Now from this equation, we will
be able to generate the second group of Maxwell’s equations.
will obtain the source free field equation from the Bianchi identity
equation 45. Given the definition equation 48 we have

Roor = 0y (FupAs) + 85 (FiphAy) (46)

whereF A, = |9, ®A| A + [A,.0,| (@A) = 8,8, — 3,00, and
where [ ] is the usual commutator bracket and the commutation he
and hereafter is in the indiceg, ). The quantityF,, is a operator
acting onA,, and when this operator acts ég, we shall write the
resultant equation &s,,A, = ®F,, A, where

va = a/J'A‘v - aVA[l + g;vA/,lAV’ (47)

is the well known Yang-Mills Tensor ([34]) wheg, = g, — g; and
this tensor equation 47 is only possible if the choice

BA = GAM, (48)

is made wherg; are generally non-zero constants is necessary. Tt
choice leads directly to the Proca equation. To obtain the Pro
equation, we take the partial derivatigé of equation 48 and this
results in the Proca equation

oA, — ({%)ZAﬂ =0, (49)

where ¥ (2 = g,0"A,+(g,A.)(g"A*) can be a constant or a variable.
Equation 49 is exactly soluble and this means the dreams of exac
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solubility of Yang-Mills Theory as outlined by Antony Zee ([35])
are realizable. Before going to the next section, for latter purpos
(in Paper 1), itis important to note the following, that the four vectol
quantityg; A, is a tanget te\,, thus

A'gA =0, (50)

and this condition automatically imposes the Lorentz gauge conc
tion

dA, =0, (51)
and further, ifA, = 1/A, this means}:g g, = 0. In Paper IV, where
the Reimann-Hilbert geometry is clearly laid down, the conditio
A, = 1/A will be laid down as one of the axioms of the geome-
try. Thanks to the imposition equation 48 without which there is n
forseeable way to obtain the Yang-Mills Theolyote that because
9.® = A9 (PA,) = [3,®.A] = 0. SinceF,, A, = 8,0, — 0,0oy,
it is easy to check that

FioAs + Fo A+ F A =0, (52)

and this impliesA,F,, + AF,, + A,F,, = 0. It can also be shown
that J,F,, + J,F,, + J,F,, = 0 and with this we will haver,,,, =
®A,D,F,, - A J,F,, + . (F,,A,) where D = 4, + g;A, and now
substituting all the above into the Bianchi identity equation 45, w
will have after some cleaning-up

D,F, +D,F,, +D,F, =0. (53)

There we have it again! In summary, we have arrived at the desir
field equations, that is, equations 42 and 53. As for equation 53, r
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only does it give us the second group of Maxwell's equations bt
also the source free non-Abelian Gauge field equations that descr
nuclear forces and this depending on the valueg;of- basically
the nuclear forces are governed by the same Maxwell’'s equations
will be seen soon!

In the following sections | will proceed to show that the compo
nents of the metric have the capability to explain the known natur
forces, that is, the Electromagnetic force, the Weak and the Stro
and this depends on the values tigattakes and as will be seen,
the already rich library of the worked out mathematics of the thes
forces makes the task of showing this a relatively easy task.
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