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The present paper is a continuation of the earlier paper
Nyambuya (2007b) and the reader is advised to have both
this paper and the present as they constitute a single unit
paper. The paper was split into two for reasons of space
and hence thus this paper starts off from section 10 and
Nyambuya (2007b) ends with section 9.
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10 Electromagnetic Force

Equations 42 and 54 reproduces the first and second groupaf®lizs
equations exactly. The first group of equations emergesgedwa
suitable definition of], is found. The task of finding this suitable
definition will be left for Paper Il where a connection betweend
QM and Classical Physics is sought. In order to obtain thetEle
magnetic field tensor from equation 48, we must hgjve e for all

p =0,1,2 3whereeis a constant, hengg, = 0. The resulting field
tensor is then given by

F. = 0,A, —0,A,, (55)

which as is well known, is invariant under the Gauge tramsfiron

A — A+ 04, (56)
which for all purposes is Maxwellian Electromagnetic fiedth$or
and the condition equation 56 is said to B€l) Gauge and its ef-
fect of leaving the tensor equation 55 means the Maxweksithis
U(1) gauge invariant. The above transformation equatioreagds
the Lagrangian

L=F,F, (57)

invariant. This Lagrangian is in actual fact the kinetic rgyyeof the
Electromagnetic field. When one looks at equation 42 and enesp
this to the exact Maxwell equation, one sees immediateliyttie
Lorentz Gauge Conditio*A, = 0 is in fact automatic, that is, it is
in-built into the system of equations.
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At this point it is important to make the realization that then-
tity £ = F,,F” is in actual fact the field energy and is a scalar. It:
scalar nature makes compulsory the requirement that ituaeiant
under any-kind of transformation. If the field changes infsaevay
that the field energy remains invariant, this would consitugauge
transformation and there will existftierent sets of these transforma-
tions which in actual fact are fierent rotational states of spacetime.
A gauge transformation is a transformation that changefieltkin
such a way that the field energy remains invariant. The gasee
for all u causes the energy field = F,,F" to be obeyJ (1) symme-
try. We shall generalize this, that for any configurationetting of
theg;’s, the quantityL = F,,F" must remain invariant, this as shall
be shown in the next sections, leads to the energy field toindpey
S U(2) andS U(3) and alsd U(4) symmetry hence representing the
Weak, Strong and a new force which | shall coin the Super forc
which isS U(4) invariant respectively.

11 Strong Force

We proceed further to identify the equations descril8ng(3) Gauge
Fields which df cause is the Strong force. Now, if just one of the
g; is zero and the rest are none-zero §f)e = g5, will have none-
zero values. With this setting, then we will have as-weléthnone-
zero components of the vectdy,. Let us write this Vector a&,
instead ofA, because this makes one to think of the Electromag
netic force. There are only four ways in which to distribute t
zero amongst the indices gf, that is (04g;, 95, 93), (95,0, 5, 93),
(95,93, 0, 93) and @;, 9;. 95, 0) hence four combinations of the fields,
thatis (Q G, G, Gg), (Go, 0, G,, Gg), (Go, G4, 0, Gg) and Go, Gy, Gy, O),
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let us write these in a more compact way(%jﬁwhere is this case
i =1,2,3,4. For each of the componer®;, if we assume that we
can exchange the components without exchanging the posifio
the zero, for example (@, Az, Az), (0, A1, As, Ao), (0, Ar, A, Ag),
(O, A1, A3, Ap), (0, A1, Az, Az) and (Q Aq, Az, Ay), there we will have
six combinations of the Gauge Fields, let us add anothexifme
this, that isG! wherej = 1,2,3,...,6 we will have for the field
tensor

Fl, =0,G)-4,G) + g, G G). (58)
Now somewhat handwavingly, | shall try to fit this to what we al
ready know. We know that there are six quarks (u,d,s,cthé)i
then can be thought of as representing the flavors u,dts Qlarks
have color and if we are to identify the numbewith quark color,
we run into a little problem becauseuns from 1 to 4 meaning there
should be four colors but we only know of three colors — Rede@r
and Blue. The solution to this would be that the present theor
predicting a forth color of the quarks which we can call thetre
color charge. We shall not worry much about this for now uRé&t
per VI thus we shall proceed and take 1,2, 3,4 to represent the
color of the quarks and accept the prediction of the theaayttiere
must exists a forth color for the quarks.
Now if the field energy,L = F Fi*" is to be invariant under some

appropriate Gauge transformation, then the Gauge F@ﬂdshould
submit to the decomposition

Gl = T¥¢GK, (59)

whereG'* are the generators of ttf®U(3) group andTX are 3x 3
Gell-Mann matrices written in four dimensions anet 1,2, 3, ..., 8.
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The normal 3x 3 Gell-Mann matrices are given

011 0 - 0 100

11 00| 4i oo0| ifo-10
000 000 000
001 00 i 000
looo| iooo| ifoo 1|, (60
100 i 00 010

00 0 100

1 H 1

oo-i| o1 o0

0i O 00 -2

and there will be as many»4 Gell-Mann matrices as there are the
i's and these will be obtained by appropriately placing zénase
rows and columns of the the three dimensional Gell-Mannioesr

For the Gauge Field resulting form the the cgse- 0 we have
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= 0 we have

Sk
1=

and for the casg
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= 0 we have

ok
b =

and for the casg
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= 0 we have

Sk
3 =

and for the casg
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T =
0110 0 -i 0O 1 0 00
/1000 i 000 ./]0 -1 00
210 000 210 0 0O 210 0 0O
0000 0 00O 0 0 00O
0010 00 -i0 0000
.0 000 .00 0 O .0 010}
2112 000 2li 00O 2101 00
0000 00 0O 0000
00 0O 10 0 O
.00 - 0 1101 0 o0
2l 0i 0 0| 230 0 -2 0
00 0O 00 0 O
(64)
and these satisfy the @ord Algebra
[Tism, Tin] — ifmanil (65)

where thef§™ are the usual structural constants suitableSai(3)

Gauge transformatlons Now the Gauge Fleﬂiﬂlé represents the
mediating gauge Bosons of the Strong force and these wi# Hay
field tensor given by

Pk =0,G) - 6,G) + gsG G, (66)
whereg are the appropriate gauge coupling constants and from tt
the appropriate Gauge transformation

8 +— 8, + 9EGK, (67)
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and

1
o)

Gl v Gk — 9,6 + f5mAT gim, (68)

that leaves the Lagrangiah= F,F*” invariant as long as one com-
mits to mind that £, = 3 FX. Certainly, this kind of mathematics
describes the Strong force.

SU(3) symmetry arise because one of ¢)dakes a zero value
and the rest have none-zero values that lead to a figitét is pos-
sible to show that instead of thig taking a zero value, it could take
a finite value such tha;, = gs only for three Gauge Fields and the
other Gauge Field having a finigg, but this being dierent fromgs.

In this case, the invariance of the the Lagrangiais preserved by
a combined symmetry of SU(3) and U(1) meaning to say, thesfort
field unifies with the Electromagnetic field. | will not presehis
unification in the paper for the sack of keeping the presepépas
short as possible thus | shall leave this for a Paper VI.

12 Weak Force

Following the above procedure, if just two of tigg are equal to
zero and the rest are none-zero such that for some of the ter
g, = gl‘ﬁ one is at least none-zero, then we will have as well tw
none-zero components of the vecyy. Let us write this vector
asW, for the same reason as before. There will be only six way
in which to distribute the zero amongst the indicesgpf(that is
C; = 41/212!) hence there will be six combinations of the fielt¥s;

let us write these in a more compact way\/&;awhere in this case

i =1,2,3,4,5,6. For each of the componetg, if we assume that
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we can exchange the components without exchanging theqostt
the zeros, there will be only two combinations of the Gaugadsi
W!, let us add another index for this, thatg wherej = 1,2 we
will have for the field tensor given by

Fl, = 0,W) —o,W] + g W W) (69)

Since there are six particles that take part in the Weakanot®m,
the antielectrone*, antymouny®, the antitaur*, the antielectron-
neutrinove, the antimoun-neutrinos, and the anttau-neutrinov,,
then tha’s must represent these 6 states andjtmest certainly rep-
resent the handedness of a particle since for the neutriedsawe
the right-handed and left-handed neutrinos or the spire siaice
there can be two spin states, the spin-up and spin-down. idf tt
(handedness) is to be extended to the other three partelgs™(|
7*), then, they too must have this handedness property. Allrvagvk
about these particlesf, u*, ) is that they can have either a spin-
up or spin-down state and they show on property of handed@ess
spin states, all the fermion particles observed to date bpwel/2
and none has been observed with spii2. If the (€*, u*, v*) share
the handedness property, then, there ought to be an explamwdt
why these show no handedness property. The fact that they do
show this property does not mean they don’t have it, it simptans
they all posses just one of these two states in that part afloserv-
able Universe. Further on, ifrepresents the spin state, then ther:
ought to be a good reason why we do not observe the spj2
state. There is need to look at these matters in a separate guagh
this will be done in Paper VI.

Now if the field energy,£ = F,F1" is to be invariant under

some Gauge transformation, then the Gauge Fladﬂjshould, like-
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wise submit to the decomposition
ij _ Tikypzijk
W) = Tewk, (70)

where theW'® are the generators of tf&U(2) group andTk are
2 x 2 Pauli matrices written in four dimensions ake 1,2, 3. The
normal 2x 2 Pauli matrices are given

1(0 1) 1(0 -} 1({1 0
5(1 0)’§(i o)’E(O—l)’ (71)

where for the casgy = g; = 0 we have

0000 00O00O0 00O0O
le_}OOOOEOOOO}OOOO
WT2[000 1’21000~ |’2f001 O0F

0010 00i O 0 00-1

(72)
and for the casg = g; = 0 we have

00O00O0 0000 000 O
_I_Zk_30001}000—i}0100
W=2(0 000’2000 0’2000 0}

0100 0i 00 0 00-1

(73)

and for the casgy = g; = 0 we have
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0 we have

Sk
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and for the casg

and these like wise satisfy the €btrd Algebra
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|TW. Ta] = ity T, (78)

where thefX™ are the usual structural constants suitable for th

S U(2). Now the Gauge Fieldﬁlyk represents the mediating gauge
Bosons of the Strong force and these will have the field tegisen

by
FX =0, W — a,Wk + gf, wikwik, (79)

whereg¥, are the appropriate gauge coupling constants and from tt
the appropriate Gauge transformation

0y v 8, + gy WK, (80)
and
W;iljk — W;iljk gl eljk kaquI eljm (81)
W

and likewise that leaves the Lagrangiéin= F) F*” invariant. Cer-
tainly, this kind of mathematics describes the Weak fortshould
be said that there is need to fully explore these equatiom®ie de-
tail. As for case of the Strong force it is possible to show tha the
Weak force unifies with Electromagnetic force und&&d(2)x U (1)
symmetry and also that it unifies simultaneously with the&rand
Electromagnetic force underSaU(2) x S U(2). This unification will
be shown in Paper VI. The reader must note that the preseatiexp
tion is not to fully explore the theory but to show that theahehas
in it the in-built structure to explain the nuclear forcebatvise the
present reading would be lengthy and tedious for the reader.
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13 Super Force

Now, if all the g; # O such thawg;, = g3° is a none-zero for at
least one of the indices, then for this setting there will bgegn
combinations of the Gauge Fieldg and as before, lets write these
asS} wherei = 1,2,3,..,16. For the Lagrangiarl = F, F*”
to remain invariant, the Gauge Fiel®, must submit toS U(4)
symmetry meaning to say there will be 16 intermediating @auc
Fields S¥ wherek = 1,2,3,..,16. We will haveS] = T§SK
whereTgS is a set of 16 4x 4 matrices spanning the space of all
4 x 4 matrices. Ify* are the Dirac Gamma matrices, then thes
16 matrices are), 1, y°, o, y*y°,) whereo*” = y#y* — y’y* and
y® = iII3y* = iy%y?y® and | is the 4x 4 identity matrix. The field
tensor of these intermediating Gauge Bosons is

FY, = 0,S) - 8,S) + 4, SiS), (82)
wheregd¥ ¢ are the appropriate gauge coupling constants and fro
this the appropriate Gauge transformation are

0, > 0, + g5 S, (83)
and
. . 1 . o
Sy +— Si — ——8,0" + 1§7S, 0™, (84)
SS

and these likewise leave the Lagrangi@es FLVF"” invariant where
F,, = Y« F. TheSU(4) can be broken int8 U(3)x U(1), S U(3) x
U(1) andS U(2) x SU(2) symmetry. This will be shown in Paper
VI. The prediction of theS U(4) force is in actual fact the ground
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on with the validity of the theory can be tested. It is possitd
calculate the energy range at with one expects to find ther$onge.
The message is clear that we should expect some surprisks at
Large Hadron Collider which is currently under constructand is
scheduled to begin operation sometime in 2008.

14 New Geodesic Law

Lastly, | could like to address the problem raised in the isact
“Problem & Quest” of the geodesic law namely that it is neithe
invariant nor covariant under a change of the system of ¢oatels
andor change in the frame of reference. The geodesic law equati
11 is derived (upon making proper algebraic operationghftbe
scalar function called the Lagrangian

dx' dx
L= QMVEE? (85)
from the Lagrangian equation of motion namely
d (0L oL
&(5) "o 0 (86)

where in general the Lagrangian functign= £ (x*, ) = T (%) —

V (x), T is the kinetic term and/ is the potential term. We note
that the Lagrangian function equation 85 contains just atigrierm
and not the potential term. We need to find a potential termtlaisd
term must fulfill the Law of Equivalence. To reach that endstfir
we note that even though the objektis not a vector, the object
[ J#dx, is a scalar and at the same time a function oftheLike

the kinetic term, the objecf Jrdx, is wholly a part of the fabric
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of spacetime in that it is a function @f,, and ¥. If we set this
term to be that potential term, that\ts= f Jtdx, and substitute the
resulting Lagrangian into the Lagrangian equation of motmd
then making proper algebraic operations as is done in oodsrive
at the geodesic equation 11, one arrives at the equation

2yt

C(Ij—;(z + ngcil—):c:j—xsv + %J“ =0. (87)
This equation is invariant under both a change of the sysfern-o
ordinates and the frame of reference as long as it is unaetshat
(dx'/dsg)(dx,/ds) = 1, hence it will satisfy the Law of Equivalence.
| propose this equation as the appropriate geodesic equatimo-
tion.

15 Discussion & Conclusions

| have shown in this reading that it is possible to descritheha!
known forces of Nature using @&4geometric theory that needs not
the addition of extra dimensions as is the case with Strirfgofies.
This has been achieved first by demanding that the connecti®n
we know them from Riemannian Geometry must have a tensor for
to avoid once and forever the problem that the GTR faces — th
of privileged systems of coordinates. This achievemenaget on

a new geometry that | have coined the Reimann-Hilbert Spaeet
and this geometry without a doubt needs a thorough matheahati
investigation. For example there is no mathematical jastiibn as
to why the object equation 49 takes the form it takes excegitith
allows us to obtain the Yang-Mills Gauge Fields ([35]). Amet
achievement of this geometry is that it has enabled us t@gelune
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thing that Einstein sought in a unified theory — that is, theemal
field must be part and parcel of the fabric of spacetime. Einss
guoted as having said the left handside of his equation ésrikar-
ble and the right handside is like wood and that he found waod ¢
ugly that his dream was to turn wood into marble. These fgslin
of Einstein against his own GTR are better summed up in his ow
words in a letter to Georges Lemaitre (1894-1966) the Bealdto-
man Catholic priest on September 26 1947:

“I have found it very ugly that the field equation should be
composed of two logically independent terms which are con-
nected by addition. About justification of such feelings con-
cerning logical simplicity is to difficult to argue. I can not
help to feel and I am unable to believe that such an ugly thing

should be realized in nature.”

Einstein hoped that the final theory must be such that the grend
able material functiony) must emerge from the geometry of the
theory — this & course has been achieved in the present theory.
will be shown in Paper Il & IV that/ is the four component Dirac
wavefunction.

An important out-come which lead to the ideas laid down her
is the revision carried out of what is a frame of reference asgs-
tem of coordinates has lead us to the idea that it is erroneduvsat
time much the same as we do when dealing with frames of refe
ence. It has been concluded that the way in which we havesttea
time and space when it comes to coordinate transformatiwesi
Minkowski's 1908 pronouncement in his now famous lectued:th

“The views of space and time which I wish to lay before you

have sprung from the soil of experimental physics, and therein
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lies their strength. They are radical. Henceforth space by

itself, and time by itself, are doomed to fade away into mere
shadows, and only a kind of union of the two will preserve an

independent reality.”

is partly at fault because we have treated transformatietsden
reference frames and systems of coordinates in a mannenékats
no physical distinction between the two. If this is the cabat
space and time be treated on an equal footing irrespectiveether
we are dealing with space and time coordinates or framesfefre
ence, it could mean that the labeling of points in spacetiage d
dynamic physical meaning — a clearly visible and seriousdées
atum. In so doing, time has been identified as a coordinatarsca
and this realization enabled us to introduce a vector fieid ihe
metric which without much deliberation has been identifigththe
magnetic vector potential. This prompted me to think of tretrio
components as representing vector fields of the Weak andribegS
force. By re-defining the metric, it is possible to show thatyang-
Mills theory is attainable. If this is the case, then thertigiset forth
to probe the foundations and origins of Yang-Mills Theory.

The resulting field equations 42 and 54 have not been explor
fully mainly because there is a need to establish a link betwe
Quantum and Classical Physics by giving the material foncij,

a real physical meaning that will automatically link botha&@tum
& Classical Physics. This task has been left for Paper llhis pa-
per we merely establish this link and do briefly explore theiténg
equations. One of the interesting results from these empmis that
Dark MattefEnergy can be explained from a time varying Gravi-
tational Constant. It is shown in this paper that the pretesdry
allows for the variation of the Fundamental Physical Camistéhus
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the train is set forth to explore this field.

In Paper lll, having established the link between Quantum ¢
Classical Physics in Paper I, the theory is applied to thevé&ise
where it is suggested that a rotating Universe explains tigéns of
mysterious Cosmological Magnetic field. The origins of thagV
netic field has remained a mystery and its origin sort. Fuytite
seen in this cosmology that negative mass will exist and ttheat
guantisation of Quasar Redshift is a result of the spatightian
of the speed of light and the structure of the Universe thatideen
proposed in this paper so as to explain the Quasar Redslaifttigu
sation. The non-appearance of negative mass or energy jvathe
of the Universe that we reside can be understood from the mgym
try between positive magmnergy as partially explained in my earlier
paper ([24]).

In Paper IV a new foundation of QM is laid down based on th
RHS. It is seen that this geometry implies QM exhibits a rando
probabilistic nature and at the same it is non-local.

Paper VI will mainly focus on making contact with experimgnt
that is, give the predictions of the theory, especially om 8uper
force since this force is predicated by the theory and hasrnes
observed. In closing | would like to say that if the presemiotly is
a true description of natural reality or anything to go by aslieve
it to be, then, it is without a doubt that the train and grouadd
grander understanding of the natural world from a unifieépec-
tive has been set forth. Papers Il, Ill, IV and VI will be sulttexd in
due course for publication to the present Journal.
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