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Abstract. This reading is a continuation of the earlier reading Nyayab(P008); where three new Curved
Spacetime Dirac Equations have been derived mainly to tdyamtount in a natural way for the observed
anomalous gyromagnetic ratio of fermions and the suggesimthat particles including the Electron, which
is thought to be a point particle, do have a finite spatial sizé this is one of the reasons for the observed
anomalous gyromagnetic ratio. Combining the idea in Nyamah2008) which lead to the derivation of the
three new Curved Spacetime Dirac Equations, and the prdpdséied Field Theory (Nyambuya 2007), a
total of 12 equations each with 16 sub-components are gewdetlaus leading to a total of 192 equations for
the Curved Spacetime Dirac Equation. Some symmetries eéthguations are investigatee,, the Lorentz
symmetry, charge conjugation symmetry (C), time revengalsetry (T), Space reversal (P) and a combination
of the G P &T-symmetries It is shown that these equations are Lorentz invarianty @dbeymmetryand that
some violate T and Bymmetrywhile others do not and that they all obey Bjimmetry These symmetries
show (or modestly said — seem to suggest) that anti-pastitdee positive mass and energy but a negative
rest-mass and the opposite sign in electronic charge. ghrthe inspection of these symmetries, a suggestion
is (here) made to theffect that the rest-mass of a particle must be related to theretéc charge of that
particle thus leading us to a possible resolution of whetitemot Neutrinos do have a none-zero rest-mass.
Additionally, we demonstrate that these equations haveptitency to explain naturally the observed lepton
generation phenomena.
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“If one is working from the point of view of getting beauty in one’s equation,
and if one has really sound insights, one is on a sure line of pgress ..."

— Paul Adrien Maurice Dirac (1902-1984)

. INTRODUCTION Dirac Equation], there was no theoretical explanation of tie gy-
romagnetic ratio of the Electron had a value of about 2. Adtthas
known is that experiment demanded that it be about 2 instéad o
HREE new Dirac-equivalent equations for a curved spacetimes predicted from the then and only theory present to exjiésn—
have been derived in the earlier reading Nyambuya (2008jtand i.e., the Schrodinger Theory of the atom. The ability to explhis
has been shownr(-principle) that these equations have the potency g = 2 gave the Dirac Equation its first initial success that |eaitst
to naturally explain the non-zero anomalous gyromagnetiio of quick acceptance. Further, the Dirac Theory was the firsatorally
fermions without the aid of the elegant but rather un-natieg/n- explain the origins of spin, which was only artificially imssd “by
man diagrams as is the usual case when one sticks to the bae Di hand” into the equations of the Schrodinger Theory.
Theory. As part of the package of the shorting comings of thad ) ) . . .
Equation (1928, b) — which is built on flat Minkowski spacetime — [N this reading, we continue to pedal, seeking more and nighe |
i.e. in its natural and bare form, it is unable to account for tige g that could link the three Curved Spacetime Dirac Equatidiya(n-
romagnetic ratio in excess of, or less than 2. The bare Direofy ~ Puya 2008) with experience. Why three and not four, five éqoat
needs some modification to explain these kind of obsengtiomd ~ ©F Something? The reason is that spacetime has three kirglg-of

these modifications lead to the discovery of Quantum Eldgtram- vatures,i.e, it can be quadratically, paraboli_cally, or hyperboligall
ics (QED). curved. Each of these curvature states has its own CurveztGpa

Dirac Equation to describe it.
Much to the glory of the Dirac Theory, it must be said that desp
the shorting coming that it neatly and elegantly can onlylairpa ~ These three Curved Spacetime Dirac Equations are given:
gyromagnetic ratiqy = 2 which otherwise before its advent [the
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for the Parabolic Spacetime (PST); whére 1.06 x 102%Js is the
normalized Planck constamt= 2.99792458x 1®®ms ! is the sacro-
sanct speed of lightny the rest-mass of the particle in question and,
¥ is the Dirac four spinor of that particle and this is given by:
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andy*, y* andy* are the 4x 4 Dirac gamma, gamma-bar and the
gamma-hat matrices respectively and these are given by:
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whereo' are the 2x 2 Pauli matrices is the 2x 2 null matrix
and| the 2x 2 identity matrix. The Greek indices.g, u — shall;
unless otherwise specified, be understood to run from 0 fce3,
u=0,123.

Now, to compatify the there equations, if we .9%5 =94, y‘(‘z) = yH

andg/(‘s) = y#, then equationsl), (2) and @) can be written com-
pactly as:
Ju.

wherea = 1,2,3. We have put th@-index inside the brackets to
indicate that it is not an active index like we shall employ this
notation to all non-active indices.
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Written in this form, it is clear that the matrices are congtavhile
the objectA is a real vector (sincg = 0, 1, 2, 3 there are four com-
ponents of the vecto®). The indexu appearing in the 44 matrices
3/(‘a) may deceive one to a point that they may view it as a vectotgwhi
in actual fact, that is not the case. Thus equatidys(®) and @) (or
effectively equatior8) can then be written more compactly as:

Ju.

which is much more clear to visualize its Lorentz invarianiife
shall stress that we prefer the fori®) ¢o the form (0) becauseg)
makes clear the existence of the vedmwhile (10) sort of conceals
itand one always has to be conscious of its existence. Aysobsl-
ically and more so visually, this distinguishes these dgqnatfrom
the orginal Dirac Equation.
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These equationse. (8); have (n principle) been shown in the read-
ing Nyambuya (2008) to be able to explain the anomalous gggem
netic ratio of fermions and the present reading adds on htifgiang
the vector quantity¥ that was therein not identifiedis its physical
meaning and significance.

Definition: The vector A which has (in principle) been shown in
Nyambuya 2007) to be able to represent the Electromagnetic, the
Weak, and the Strong force shall —for the sake of keepingaading

as simple as one can; (here) be identified with the Electroraig
field of the particle in question.

In the reading Nyambuya (2007), the functiéf is dealt with and
(there) it is shown to be able to represent the known threzefoof
nature,.e. the Electromagnetic, the Weak, and the Strong force. We
here direct the reader to this reading for a better and cledenstand-

ing of this and if for some reason the reader disagrees wétbetideas
since these ideas are still in their infancy and further wamkhem

is underway; the reader is here persuaded to accept thetidefiof

this vector as given above.

Regarding equatior8], it should be said that from a mathematical
standpoint, there is no reason to believe in the non-vglidiitthis
equation as it legitimately flows from the nature of a curvpdce-
time with the only controversy (if any) being the identifiicet of A
with the Electromagnetic field of the particle. On physicalunds,
yes it can be rejected if it does not conform with experientkis
said, it appears to me, one sure way to seek more and furtbendr
for this equation is the obvious, apply it say, to the Hydrogéom
and search for any anomalous solutions and check if thesaano
lous solutions lead to any observed anomalous phenomenpai-ass
ated with the Hydrogen atom. Given the non-linear naturehef t

Before we proceed, we need to clear the air as some may misreagjuations, one will most certainly need to solve the equoatiau-

the productAf‘y‘(‘a) because of the doubjeindex. This product is a
vector and must be viewed as one composite uné17; = Ay, .
For example, taking the case= 1, which gives the usual Dirac
matrices .e., F‘(‘l) = Ny‘(‘l) = A‘y*, and writing it in full, we will
have:
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merically and also one will have to seek the fiéltl from outside
the provinces of the present theory, they will have to do emfthe
Unified Field Theory (Nyambuya 2007) — we are not going to de th
here!

Further, an advantage of this equation, which appears aotdene,

is that, one does not and will not need the many Feynman diagra
to calculate the anomalous gyromagnetic ra¢ig(see Brodskyet
al. 2004; Knecht 2002; Laporta & Remiddi 1996; Karplus & Kroll
1950) as this equation clearly predicts a deviation figm 2 as a
direct consequence of the fact that spacetime is curvednatgarti-
cles do have a finite spatial size and are not to be treatechdeesed
point-sources.

From hereonij.e., after the present introductory section; the rest of
this reading is subdivided into six sections. In the suctepdec-
tion, i.e., §(I), we increase the number of Dirac Curved Spacetime
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Equations from 3 to 192 — this is certainly not nice as it appé¢a

increase the complexityis the aforesaid, it should be said that con-

sistent with the way, manner or method in which equatidn® &

3) have been derived, the additional equations are equétiansre
mathematically permitted to exist and we bring these in,nioth-
ing other than the quest for completeness. The three fartnigtsire
of the Dirac Curved Spacetime Equations exhibited by theirai
three equationsl( 2 & 3) is not destroyed but maintained — this in
great many ways returns the theory to its original simpfiei one
can understand the additional equations by simple unahelisig the
three original equations.

In §(111) the properties of the Curved Spacetime Dirac Equatiare
formally laid down and these are the Lorentz Symmetry, C, 8nd

a combinations of the C,P &T-symmetries (C for charge caoatjiog
symmetry, P for space reversal symmetry or parity and T foeti
reversal symmetry). 1§(IV) special attention is paid to the CP-
symmetry violation. In§(V) we show that the Curved Spacetime
Dirac Equations dredicta three family structure of particles that
are marked by their masses just as is seen in leptons — thgsdtin
a solution to the generation problem seen to be exhibite@syphs.

If we did not know better, we would seize this moment and psepo
that this must explain the lepton generation problem. Wenuot
do that but simple point out that this hints at a solution. yOnla
future reading (Nyambuya 2009) are we going to this§(iv) we

equationsin-terms of A andy that satisfy the generalized equations
(12) and (L2). Before doing so, let us address the issue of the metric
tensor and its relation to the gravitational field.

The Metric Tensor and the Gravitational Phenomena: At this
point one may wonder if the metr@" is the conventional metric of
spacetime as is the case in the General ThebiRelativity (GTR)
since (as per the earlier definition) it is now a function af &lec-
tromagnetic vector potential meaning to say it now reprissére
Electromagnetic phenomena and not gravitation as is thal esise
in the GTR. As has been said already that, in the reading Nygenb
(2008), this vectorp¢, is identified with the Electromagnetic field,
the Weak and the Strong force but here we choose to investigdf
the Electromagnetic phenomena emanating from this vedtbis
reading Nyambuya (2007), proposes a new theory that trigs to-
gether all the forces dflatureand as has been said, further work is in
progress on furthering these ideas. There in (Nyambuya)2€0g
gravitational field is part of the metric but is described Iscaler po-
tential,i.e., g;;) = (D;W(a)y‘(‘a)Af‘AV where® is the scaler that describes
gravitation — for better clarity, we direct the reader to Ryjmya
(2007).

Again, before proceeding, we would like to take this timedation
the reader that in order to follow smoothly the flow of thisdiea,
they ought to be prepared to do some tedious algebra in-trder-

investigate yisthe fact that neutrinos are leptons with zero electronicify and satisfy themselves of the correctness of the equatjpre-

charge) the implied finding that the rest mass of a partigiel&ed to
the electronic charge. Lastly, §fVIl) we give an overall discussion
and lay down conclusion(s) that can be drawn from this readin

Il. NEW MORE EQUATIONS

To the three equation4,[2 and3], we shall add 189 more equations
by noting that:

(1). The bare Dirac Equationy“d,y = (moc/h)y, is known to satisfy
the equations*9,0,¢ = (mec/h)?y (7 is the flat Minkowski
metric of spacetime), which in actual fact is the Klein-Gamd
Equation and this can be generalized for a curved spacetime t

v mpC)*

¢ 0,00 = () v ay
If we modified the Dirac Equation so that it reads,
ivo.w = (moc/m)y'y, wherey'™y’ = |, and y* are some

4 x 4 matrices and | is the # 4 identity matrix, we would — from
this modified equation; arrive at equatiohl) via the same path
one arrives at this equation from the bare Dirac Equationis Th
modification adds 15 more equations to the already existarg b
Dirac Equation because there are sixtgématrices that satisfy
the conditiony®"y’ = | — it will be demonstrated shortly that, there
are indeed 16 such matricgsthat meet the conditiop®™y’ = 1.

(2). The bare Dirac Equation, can be shown to satisfy theteqya
7o 0w = (mec/h)?y "y and one arrives at this by multiplying
the Dirac Equation from the left by its complex conjugate.isTh
can be generalized for a curved spacetime to:

sented herein, because we do not go through all the stepadead
the final equations. We, however have taken the liberty td spée
the steps we have taken to reach whatever equations thave@ie
sented. Otherwise, to put all the mathematical steps, waddce
this reading into an unnecessary litter and nightmare ob®}sthat

is not appealing to the naked eye. Additionally, we stroregigour-
age the reader to at least have the readings Nyambuya,(2008)
with them if they hope to make sense of the present readingeas t
present reading is intimately tied to these readings.

Now proceeding, we present the three cases of the three fufrthe
metricg” and these arise because spacetime is either Quadratically,
Hyperbolically or Parabolically curved.

(1) Quadratic Spacetime The first form is for the quadratic space-
time whose metric has zerdfaliagonal terms. For &Dimensional
Space, this space has the shape of a football — albeit a burmgpy o
with no smooth surface i is not a constant but a function of the
spacetime coordinateg. The metric of this spacetime is given by:

ACAD 0 0 0
~ | 0 -AlAL 0 0
[gu ] - 0 0 A2A2 0 s (13)
0 0 0 -AN

where A is (as has been discussed) the four vector potential which
represents the Electromagnetic field of the particle. Inmntbe same
manner as has been shown in Nyambuya (2008), where the three
Curved Spacetime Dirac Equations where first derived, énuét1)

has, for the QST setting, the solutions:

. C\ .
Ay 90 = (1) () 7'v. 14
% MyC 2 T
g (o00) = (55 ) v (12
wheref =0,1,2, ...,15 and:
As has been shown in Nyambuya (2008), the megfiG,can be writ-
ten in terms ofA, i.e., ¢~ = g (A*A”), and in this form, it takes ) (MC) .
three diferent forms. So what we shall do here is to selkhe IAY O = - (-1) (7)IV v, (19
©Y.9.0. 3



where the ternf—1)‘ has been carefully inserted so that these equa$‘’y’ = | and these sixteen matrices ase,(,v>, o, ¥*y°) where
tion obey charge conjugation symmetry — this will becomeacle o = y*y” —y*y* andy® = iy®yy?y®. Written in full, these matrices
in §(IlIC). The matricesy® (lets call them the gamma-tiide ma- are given by {6) and the fifth column in16) gives the compact form
trices) as already said; these are sixteex 4l matrices such that of the particular row.

The Tilde-matrices Condensed Form
i O |t O | R A | K B 37
(o 1)| 7= %) Pl B ) e B2 oo
o A [ A M
&12=[?0') &13—[31 3] ;M:i(gz 22] aﬁ—[gs 33] =y

The matricesy” are pure constants (real and not complex) with noand just as the case for the QST, this form of the metric wallifein
dependence whatsoever on the frame like in the Dirac Thedmgre  four equations satisfyindl@) and (L7), i.e.
they#-matrices have a frame dependence — this is not the case here.

We shall show ir§(Ill A) that the y‘(‘a)-matrices (which very shortly moC

H b7} _ (1[I0~
will be transformed to become the, -matrices) share this property IANY' O = (-1) ( 5 )7 v, (21
as-well.
Proceeding.. we note that equatiori) can be written in a dierent A O = — (1) (E) iy, (22
but equivalent from as: h

(these two equations satisfiyl), and;
v rTbC 2 *
g (0,'00) = (55 ) 0Tw, an e

A0 = (1) (5F)7 v 23
where the superscrifit andx are the transpose and complete conju-
gate operations on the wavefunctign From this, we will have two MoC
more equations,e. (1): AV = — (-1)f (7) i e (29

(these two equations satistyr). In-passing, it should be said that,
it is important and required of a UFT such as Nyambuya (2008) t
contain in it the Dirac Equation since it is an equation dégog
wherey. = y%y% and the matrices® andy® have been chosen fundamental particles, thus the fact that this is so for Wi, is

carefully so that these equations obey charge conjugayimmetry  appealing with regard to it [the present theory] contairdngelement
(this will be seen ir§lll C). (2) The other equation satisfying equa- or a grain of truth.

tion (17) is:

Yo = (-1 ()7 (19

(3) Parabolic Spacetime In the second formg"” is representative
/Mo of a “negatively” @ = —1, this will be defined later i§lll B) curved
IAY O = — (—1)[(7)5/% (19 spacetime which for &-Dimensional Space it has the shape of a
paraboloid é.g, like a rugby ball or an egg). The metric of this
Equations 14), (15), (18) and (L9) shall hereafter be referred to as Spacetime is given by:
the Quadratic Spacetime Equations (QST-Eqgns).

(2) Hyperbolic Spacetime In the third form,g*” is representative APAY —AOAL —AOAZ —AOA3
of a “positively” (1 = +1, this will be defined later i§lll B) curved [¢"] = —AIAD —AIAL _AIAZ _ALAB 25
spacetime, which for 8-Dimensional Space it has the shape of a T —A2A0 —A2AT _AZA2 _A2A8 |7

hyperboloid é.g, like a saddle used on horse-back). The metric of ZABA0 _AAL _ABAZ _A3A3
this spacetime is given by:
and just as the case for “flat” and “positively” curved spanet this

AOA0  AOAL  AOAZ  AOA3 form of the metric will result in four equations satisfyingylj and

v ALAO _AIAL  ALAZ  AIAS (17),i.e:
[gu ] = A2A0 A2Al _A2A2 A2A3 s (20) .
ASAD  ASAL  ASAZ _A3A3 A3, = 1)’ (7)5/%, -
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o = -1 (5 )iv'e. (27)

(these two equations satisfyt), and,;
w0 = 1) () e, (29
NG00 = - (-1 (57w (29

(these two equations satisfyr). Effectively, equations2g), (27),
(28), and @9) are similar but dferent and distinct equations from
equations21), (22), (23), and @4) respectively in that their energies
are flipped. That is to say, if for the equatior®Zb), (27), (28), and
(29) the energy solutions are the ordered p&ir, E_) whereE, > 0

is the positive energy solution artl. < 0 is the negative energy
solution, then for equation20), (22), (23), and @4), the energy
solutions ar€|E_|, —E, ) respectively.

In total, we have a set of twelve equations with each set lgasix:
teen equations! Let us collect these and write them in a abatar
form as shown in tablel). In this table the particle equations have
been arranged in families and hierarchies. We have the Isiagor
Type particles, which are the particles described by thegaps in
the first and second row. The name Majorana comes in becaese th

equations have the Majorana forire., with the Dirac spinog on

the left hand side of the equation and the Majorana spiarn the
right hand side; and the Majorana-Type Il for whi¢hk= 0, |A] = 1
and¢ = 4 gives the true Majorana equation (see Majorana 1934).
Also, the name Dirac Family (third and fourth row) comes in be
cause these equations for the caseO0, |A“| = 1 and¢ = 4, we have

the bare Dirac Equation. Also, on both sides of the equatierhave
just the Dirac spinot, this is the same form as the Dirac Equation.

Equations 26), (27), (28), and @9) shall hereafter be referred to as
the Parabolic Spacetime Equations (PST-Eqns) while emnsa@1),

(22), (23), and @4) shall be referred to as the Hyperbolic Spacetime
Equations (HST-Eqns). Together as a collective, equa(@B)s(27),

(28), (29), (22), (22), (23), and @4) shall simple be referred to as
the Diagonally Curved Spacetime Equations (DCST-Eqns)tehm
“Diagonal” comes in here because the PST and HST have non-zer
off diagonals terms in their metric.

As will be shown in§(lll B), considering only the positive energy
solutions of these equations, the particles for whick 0 are ex-
pected to be the least massive while the particles for whieh+1

are expected to be the most massive with those particles Harhw

A = -1, their mass will lay in the intermediate range and thus the
mass hierarchy problem exhibited by fermions naturallysiaghos-
sible explanation, hence the last row with the hierarchaéels Hl,

HIl and HIll; these are in-terms of the mass of the particles.

TABLE I: Collected Equations

Family Nature of Spacetime

! 1=0 1=-1 A=+1

L Energy— || (EPD.E9) or (E©,E) (EOETY) (EIY.ELY)
Majorana Type | [[IAFY 9 = (=) () ¥'we [0 = (=D () Vv [NV 00 = (=D (FF) 3ve
Majorana Type I |IAVy 0, = — (—1)’3(”‘#)'7 eIV = = (<) () 15 we A9, = = (1) () i3 ve
Dirac Type | iAvya = (1 (%) iAo = (D (5)5y |iAvaw= (1) (%)
Dirac Type Il |[IA“Y*O,0 = — (—1)f(70)|y v iAo = - (1) (5)iy'y [Ny = - (1) (5)i W

Hierarchy +— || I ||

These 192 equations can be condensed into one compactagrjuati magnetic ratio emerging from the the above Curved Spacdinae

namely:

Ao = D0 (T2)5 v, (30

wherel =0,1; j=1,2;¢=0,1,2,3,..,15;a=1,2,3. Forj = 1,

we havey ) = lp and forj = 2, we havey() = y; and fora = 1
we havey;, = y*; for a = 2 we havey,, = y*, and finally, fora = 3
we haveg/‘3 yf‘ In table (), by the “Nature of Spacetime” the
refers to whethen = +1,0 and as will be since i§(lliIB) 1 = 0

for the QST,A = +1 for the HST, andi = -1 for the PST and;
the superscript41), (1) and (0) inEt"Y ECY, Y ECY E and
E indicates that this is the energy solution for the HST, PST an
QST respectively, and subscripindicates that this is the positive or
negative energy solution respectively.

If one where to follow the same procedure as in Nyambuya (2007
they should be able to show that the formula for the anomajgrs

Equations is the same as that derived in Nyambuya (2087)\a®V
andAa© for the QST-Eqns and DCST-Eqns respectively.

Further, we did show in Nyambuya (2009) that one can write the
Dirac Equation such that it describes in general any spitighar
This was achieved by modifying tht-;‘ -matrices. As equatior8()
stands, it only describes spmtﬂpartlcles If we want it to describe
any spin particle, we will have to modify (as we did to the Bira
Equation in Nyambuya 2009) the matric¢§) from y“ to y‘(‘as)
where the new labed = 0,1, 2, 3, ... labels the spin, such that

©9Y.9. 1.
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Now, since the Lorentz transformations are linear tramsétions, it
) _ is to be required or expected of the transformations betwédrand
- I 0 i _ a1 2 i V2o (33  ¥(X)tobe linear tooj.e:

= o1 ) T vl - )
¥ (X) = ¢/ (AX) = S(AW(X) = S(AWW(A™X), (37

where S(A) is a 4x 4 matrix which depends only on the relative

. . (MoC velocities of O and Q S(A) has an inverse if O» O and also
IAY gty = 1) (7)7%(1)’ (34 O’ — O. The inverse is:

hence:

is a General Spin Curved Spacetime Dirac Equation and thuhis » , n ,
is the most complete Curved Spacetime Equation that we have. Y(x) = STHAW (X) = ST(AW/(AX), (39
Nyambuya (2009), we shall make another modification to the€l

Spacetime Dirac Equatione., we shall include a four vector cosmo- or we could write:

logical field.
(¥ = SN (AX) = S(A™) = S7H(A), (39
We can now write (~1)inA5%49, — mcy(x) = O as
Il.  SOME PROPERTIES OF THE CURVED SPACETIME [(—1)€ihA“)~/[)7‘6,, —_ rrbC]S’l(A)gb’(X') = 0 and multiplying
DIRAC EQUATIONS this from the left by S(A) we have S(A)[(-1)' inAF'y"d, —

myc]S~1(A)y’(X') = 0 and hence:

A. Invariance Under Lorentz Transformations

|1 ihS(AY 7S (M)A, — moc ¥/ (X) = 0. (40)

Proving the Lorentz invariance of just one of the twelve digua, is ~ Now, sinceA is a vector, itis clear thak'd, is a scalari.e., A9, =
as good as proving the Lorentz invariance of the rest of thatimns ~ A*d,,, therefore we will have:
as this same procedure is what must be used for proving thentor
invariance of the rest of the equations. For clarity reasamsshall D IHS(A)F TS LAV A Y
R ; . : T - —mec|y'(X) =0. 47
drop theasindices in 84). Now, taking equation1) multiplying it [( ) (Y Y'STAA"G, ~ Mo ]@0 (x) “1
- . .
by #y" and after rearranging, we have: Therefore the requirement is thaty* = S(A)y‘y*S~Y(A) and since
Sl st ad & o\t
¥t = 3¢ (because the matriceg are pure constants) alﬁ(;} ) =
(TN _
[(-2)" inA579,, - moc| w = 0. (39 5 from this we will have:y™ = 5S(A)77S 1(A) which further
) _ . reduces toy™ = ST(A)¥*¥¥*SY(A) and given thaty®’ = | this
To %‘t,’o'd confusing the terniy " as; a prog;{:t of three vectors means;y = S'(A)y*SY(A) and lastly, this further reduces tg =
A Y and‘}/ﬂ, it |S_best to write this af* = N’y ‘}/ﬂ. OnIyN‘ is the STS—:U'(A)(A)),MT and Sincey}ﬁ — »y#, our final result from all these
vector and/” andy” are constant matrices that are frame-independentomputations isy” = 7. This result can be generalized to:
(y* are pure constants and as will be demonstrated and for tlee cas
¥!, these matrices are by definition pure constants and indepén "
of the frame of reference) henEé are 16, 4 4 four-vector matrices Yy = '}/(lasy (42

thus the above equation can written as:
This is a very important result as it tells us that the may'ﬁg are

P pure constants, there are — unlike in the Dirac Theory; iagdpnt
[(—1) in™o, - ’Tbc] ¥ =0 (38 of the frame of reference. If the requirement is made 8{a) form
a representation of the Lorentz group, this relationshimdeS(A)
Written in this manner and given that are sixteen 4< 4 four-  only up to an arbitrary factor and this factor is restrictedt: sign.
vector matrices o the agile the Lorentz invariance of this equation With this, we obtain the two-valued spinor representatioc wave-
is clearly visible. But for the sake of formalities, we shatbceed  function transforming according to equatic8v). With this we have
to show its Lorentz invariance and the reader must not falggt  shown the Lorentz invariance of equati@i) hence thus as initially
Ay'y are 4<4 four-vector matrices, otherwise one runs into trouble. argued, we have shown that all the rest of equations are tmien
In our derivation of the Lorentz invariance, we shall nottanthis  variance as this same method applies to the rest of the eqsati
4 x 4 four-vector matrices a6 in case the matriceg' are frame  proving the Lorentz invariance these equations.
dependent — we show that they are not.

To prove Lorentz covariance, two conditions must be satisffie.:

1. Given any two inertial observers O and &ywhere in spacetime, B. Invariance Under Rest Mass Reversal
if in the frame O we have(F1)’ inAY Y9, — mecly(X) = 0, then
[(—1)fihA’ﬂ5/f37’“6;, — moc]y’(X) = 0 is the equation describing

the same state but in the framé. O By studying the properties of the energy equation und@eint op-

erations, we can deduce the properties of the Curved SpaeBlirac
2. Given thaty(x) is the wavefunction as measured by observer O,Equation. Having deduced these, the next thing is simplestiiy
there must be a prescription for observént®@computey’(x’) from them rigorously. Equationslf), (15), (18), (19), (26), (27), (28),
¥(X) and this describes to’@he same physical state as that measured(29), (21), (22), (23), and @4) satisfy the energy equation for Curved
by O. Spacetime is given by:
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(A°)PE? — (21A°A pc) E — AAp; pec® = mec?, (43
and just to clean-up this messy equation lets A&t = my/A°,
P = Ap/A° (k = 1,2,3) and realizing thatl Ap; px = (Afp)? =
(A%292, the solution to equatior@) with respect tcE is given by:

E = APc+ /(1 +22) P22 + M3c?, 44
0

whered = +1,0 and the casg = 0 is for the QST, and = +1 is the
case for the HST and likewise = —1 is the case for the PST. This

there is a set of operations that applies to the QST-Egngigévem
invariant and another set that applies to the DCST-Eqgn$iosame
job. If one operation can do the job for both the QST-Eqns &ed t
DCST-Eqns, this set of operations is the superior of themranst
chosen — computationally, it is the “computational geoclpsith”. It
so happens, that one such operation exists. This, we wilV stext.

2. Casell

energy equatiori,e. (44), is the energy equation for the case of only After the transformatiomn, +— —my, for all the equationsi.e., the

spin-12 particlesi.e., those described bysQ). For the general spin
casej.e., for particles described by4), the energy is given by:

E(9) = A5Pex (1 + %) P22 + MECH, (45)

Now, from equation 43), it is clear thatmy +— —my leaves this
equation uncharged. This means under the interchange oésire
mass, the QST-Eqns, HST-Eqgns and PST-Eqns must remairaimvar
as-well. We shall investigate this in the subsequent stiossc

Now, considering45), for the cases = 1 and® > 0, and consid-
ering only the positive energy solutionse., E > 0, we will have

for 4= 0,EQ = /P2 + M2c4, and ford = -1, ECY = —pPc+
\J2P2c2 + MZc4, and ford = +1, E{'Y = +Pc+ ([2P2c2 + M3ch.

From this clearly, we will have:

EQ < MY < MY — EO 5 ECD 5 ECD, (46)

Clearly this points to a family of particles with a three stdgerar-

QST-Egns and the DCST-Eqns, we can revert back to the ofigina
equation by reversing the Electromagnetic figld,, A' — —A¢
and unlike in Case I, this does not flip the energy of the parti-
cles, hence this is the transformation we are seeking. TdigHat

M — —-My = A +— —A¢ clearly points to the existence of
an intimate relationship between the rest-mass of a parsiatl its
electronic charge, otherwise how can one explain the autoritia-
ping of the sign of the rest-mass when the Electromagnetit iSe
reversed? At the very least, this relationship must be acdpeo-
portionality relationship, or an odd power direct propomglity rela-
tionship,i.e..

Mmoo« Q™1 n=0,1,2 3,4, ...etg (47)
whereQ is the electronic charge of the particle in question. Fas thi
kind of setting, since the rest-mass has an odd-power diregbor-
tionality relationship to the electronic charge, a changéhe sign
of the Electromagnetic field, will automatically lead to aeesal of
the sign of the rest-mass if the Electromagnetic field isnsae For
simplicity, we shall assume from here-on tmaf o« Q. In §(V C)

of the reading Nyambuya (2007; latest version) where thev&lr

chy noted by their energies and hence mass. This is what We shagpacetime Dirac Equation is derived from the soils of UF@,iew
suggest ir(V) as the reason the reason behind the “mysterious” lepinarm, « Qs justified.

ton generation problem. We will leave the case for quarksa fatter
reading, but it should be said here that, certainly, thisesamacha-
nism is what gives rise to the particle generation phenomena

1. Casel

After the transformatiormy, — —my, for all the equationsi.e.,

If this is correct, the meaningis mattefantimatter relationship, is
that the antiparticle of a positive energy-mass patrticle pasitive
energy-mass as-well and not negative energy has the Diracrfh
implies. Thus, once again, if this analysis is correct (aficcause
the theory as-well), the question of whether antipartielesid in
(say) the gravitational field of the earth fall-up insteadlofvn, may
have found an answer.

Itis important to note that, if the above is correct, thee, ribst-mass

the QST-Egns and the QST-Eqns, we can revert back to the origimo and the masen = E/c? will have a diferent meanings from that

nal equation by a simultaneous reversal of the space andctore
dinates,i.e, t — —tandx* — —x¢ (k = 1,2,3). If as before,

currently understood. This issue will be tackled in a sefgsfiature
reading.

(E;,E_) is the ordered pair of the energy solutions for these equa-

tions withE, > 0 andE_ < 0, the transformationn — -t and

X< — —x* flips the energy to a flierent orderi.e., ([E_|,-E.). Ina

nutshell, this means, the equation is not invariant undesehrans-
formations.

For the QST-Egns, one can revert back to the original equdtjo
taking the complex conjugate on both sides and then muitigly

C. Invariance Under Charge Conjugation

Invariance under charge conjugation is a symmetry ushaergd i
physics by Paul A. M. Dirawia his Dirac Equation. This invari-

throughout byy®y? and then re-arranging the matrices. This setance — contrary to observations, entails that the Univeugatato be

of operations will be demonstrated §n(lll C). Sadly the same set
of operations does not leave the DCST-Eqgns invariant. Fifeen t
vantage-point of beauty, simplicity and (computationapromy, it
would be unacceptable for these equations to be invariadgruhe
reversal of the rest-mass through a mirrad of operationséf @an
find just one such operation which does the same job for aliitbe
equations in one full-swap. By mirrad of operations, it isamiethat

filled with equal portions of matter and antimatter. We harguiad
in the reading Nyambuya (2009; which is yet to be given a finatc
clusion) that the inclusion of a four vector cosmologicaldiamto
the spacetime dimensions potentially explains why the ehsiv ap-
pears to be asymmetric in its matter-antimatter distrdsuti With
regard to electronic charge conjugation symmetry, we skegllire
of all our equationsj.e., equation 80) to behave like the original
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Dirac Equation thus obey the electronic charge conjugatjonme-
try. As has been done to the Dirac Equation in the reading Nbygman
(2009), we will expect the electronic charge conjugatiomsyetry
to be broken only upon the inclusion of the four vector cosgl
cal field, thereby potentially explaining why the Univergpaars to
dominated by matter and not antimatter.

where{} is the anti-commutator bracket, we are lead to:

[inA¥D;, - (-1) 7 moc] e = 0. (52)

Now, D*
field, AeX

= 0, — IAY if we reverse the external Electromagnetic
—AY, we also have to reverse that of the particle,

In the Dirac SenseV'lZ the re|atI0nShIp between pal’tIC|e and antlpar- A — —A* and We must remember (equanéﬁ) that a reversal of

ticle, for each particle, there exists an antiparticle vettée antipar-
ticle has the same properties as the particle except thaleittronic
charge, mass and energy are the exact opposite to that cdittiele

However, the idea that antiparticles have a negative maksraargy
is not settled and is treated with great care. No experinoetite has
ever tested this perdurable feature of the Dirac Theory -eiih@ps

by our own shear ignorance such an experiment has been d¢edduc

we are sure it has not delivered a vindicative answer beaghsther
the result is positive or negative, this would make greatsiwthe
physics community.

In this same vein of quest, of whether or not antiparticleslaneg-
ative answer, in the Dirac theorye-g, the existence of the electron
(e7) implies the existence of the positron'Javhose energy is neg-
ative and in the present as implied by the Curved SpacetimacDi
Equation, we shall show that invariance under charge catijug
holds only if we reset the rest-mass of the particle, thussgly sug-
gesting that the rest-mass of a particle ought to have améaté and
direct proportionality relationship with electronic cbarfm, « Q).

If this is the case, we are brought closer to answering thstiue
of whether antiparticles have a negative mass and energyshdle
also see that this finding that the rest-mass of a particlewsdybe
related to the electronic charge of the particle leads usposaible
answer as to whether or not neutrinos have a rest-mass!

To show this -i.e., the invariance under charge conjugation —we pro-

ceed as usual taking equatidil) is an example. First we bring the
particle under the influence of an external Electromagmatignetic

field A7 (which is a real function); having done this, the normal pro-

cedure is to make the transformatip — D, = 9, + A7 hence
equation 21) will now be given by
|inA¥D, - (-1) 7 mec|y = 0.

Now, we shall for our own convenience rewrite equatidg) (n the
form:

(49

A%°Doy — i { \f]AkykD v +y°ADy = (- 1)‘( )7 v. (49

In this form we have written48) in-terms of the usuay*-matrices

the Electromagnetic field is intimately coupled to a reviec$ahe
rest-mass henagy — —mg and since/”is real, this meang’™ = 3*
and also we see that:

{7°y2,5/"}=0:€=2n+1 ...

(53
[¥¥25]=0:¢=2n . (b)
and dfecting all these, we will have:
|inA*D,, - (-1) 7 moc] e = 0, (54

which is the original equation and this completes the proaf équa-
tion (21) is invariant under charge conjugation. Performing theesam
operations to all the other DCST-Eqns leads to the same wsinal
hence thus all the DCST-Eqns obey charge conjugation symmet
as-well.

For the case of the QST-Eqgns under the influence of an ambliecyt E
tromagnetic field to prove the invariance under charge gatjan,
we; (1) make the necessary transformatipn— 9, + iAZY, (2) take
the the complex conjugate on both sides of the equationsn(8)-
ply both-sides byy%y?, (4) make the necessary algebra using equa-
tion (51) (a) to rearrange the matrices and restore#ls@gns to their
original settings on both the left and right hand side, (Sgrse the
external Electromagnetic fieldy* — —Af*and that of the particle,
A +— —A* and at the sametime remembering (equatignthat a
reversal of the Electromagnetic field comes along with tlvensal

of the rest-massy — —mg, and also noting thag’7is real mean-
ing 7™ = % and (6) having gone through 1 to 5 correctly, one must
have the original QST-Eqgns, hence we will have shown or gtole
invariance of the QST-Eqns under charge conjugation.

D. Symmetry Under Space and Time Inversion

We proceed to investigate another of the symmetries — imnee un-
der space (otherwise also known as parity and symbolizetbttes

because thesg'-matrices are easier to manipulate as we are morep) and time T inversion or the lack thereof. Starting withcspan-

used to them than thg‘ andy*-matrices.

Proceeding, we take the complex conjugate on both-sideki®f t
equation, we will have:

A%y Dy +|(7)Akyk Dy +9°AD’ = (-1 (= )5,

(50
and then multiply this by®y? and then using the relations:
=02 NE)
(CHY
{yo,yk} =0:k=123 ... (b

version, simple, space inversion is the transformatiorhefdpace
coordinatesk — —x (i = 1,2, 3) and this implies); — —g; and

making this transformation into the QST-Eqns, we can revack to

the original equations by first taking the complex conjugatéoth

sides of these equations before multiplyingydy? and making the
necessary algebra as is done abové(lii C). Hence thus, the flat
spacetime equations are invariant under space inversiaimelcase
of the DCST-Eqns, it is not possible to revert back to theinal

equation as is the case for the flat spacetime equation above.
nutshell, the DCST-Eqns are not invariant under space s$iter

Proceeding to the translations under time interchanggt— —t,
it is seen that the QST-Eqns are invariant under time trdosgand
as before the DCST-Eqns are not invariant under time relversa
same goes for simultaneous translation of both space armditan
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X' — —x¢, the QST-Eqns are invariant while the DCST-Eqgns arein the Weak interaction, proposed several possible divqur@men-
not invariant. tal tests on the Weak interactions, the first being on betaydet
Cobalt-60 nuclei and this was carried out in 1956 by a grodble
Chien-Shiung Wu, and this demonstrated conclusively tlestkin-
teractions indeed violate the mmetry. This was inferred from
the analogy that some reaction of the Weak interactions dicho-
cur as often as their mirror image did as would be expected if P
symmetry where conserved.

It is relatively easy and straight forward to show that thenbmed
charge, space and time reversal symmetries — namely CPTtis n
violated by all the equations. After making the necessagdfor-
mations, one simple has to take the complex conjugate ondideis

of these equations before multiplying $9y? and this is for the QST-
Eqgns and in the case of the DCST-Eqns one simple has aftegtaki

the ((:)ognplex conjugate on both sides of these equations, Bpipu  pjrectly connected with CP violation, is the major unsolyedblem
by y”y* and making the necessary algebra ag(ifi C), in order to  jy theoretical of why the universe seems to be made-up chidfly
revert back to the original equation. matter, rather than consisting of equal parts of matter atichatter.
It can be demonstrated, as was done by Sakharov (1967),ahat t
create an imbalance in matter and antimatter from an imitiatlition
IV. CP VIOLATION of balance, certain conditions must be meet and these comsltiave
come to the called the Sakharov conditions and CP-violat@ne
of the conditions.
CPsymmetrythe product of the two discrete symmetries C and P. ) ) . )
This symmetry was thought to restore order after P-symmaaig- 1 1€ Big Bang, which (at present) is believed to have brougfthf
tion was discovered in the now famous 1956 experiments gegpo the Universe into being, should — according the our currexlec
by Tsung-Dao Lee and Chen Ning Yang where carried by a grougtanding of the symmetries seen to be exhibited by the loivia-
led by Chien-Shiung Wu. The Strong and Electromagneticagte  ture; have produced equal amounts of matter and anti-ma#-

tion seem to be invariant under CP transformation operationthis ~ Symmetryvas preserved hence thus, there should have been total can-
symmetry is violated by certain types of weak interactions. cellation of both. In other words, protons should have chatcwith

] o anti-protons, electrons with positron, neutrons with -ziitrons,
Using the same procedures as above, it is nfifcdit to see that 514 5o on for all elementary particles. This would have tesh a
the DCST-Eqns will all violate CBymmetry All known and ac-  geq of photons in the Universe — this means a Universe defaityo
cepted equations in physics that describe partides Dirac Equa-  form of matter. Since this is quite evidently not the caseerahe
tion, Schrodinger Equation, Pr_oca Equ_ation, Klein Gobd_ortheir Big Bang, Physical Laws must have acteffetiently for matter and
bare and natural form do not violate this symmetry and inofde  gntimatter,.e., violating CPsymmetry- so it is thought How this

there to be CRymmetrythese equations must be modified (in the cp_symmetry violation would come about is not exactly known
case of the weak interaction under the bare and natural Bigaa-

tion modification to this equation are needed) to fit obsévaat of From a diferent point of departure, i§(V C) of the reading Nyam-
this CP-symmetry violation. With the DCST-Eqns, this is Who buya (2007; latest version) where the Curved Spacetime Bgaa-
part and parcel of the natural fabric of these equationsééfithese  tion is derived from the soils of UFT, this question of the dioamce
equation correspond to natural reality (as | would like tdidve) of matter over antimatter is tackled. We will not attempt tsw&er
a natural explanation for CB¢ymmetryviolation, may have for the this question. We will do so in Nyambuya (2009 There in Nyam-
first time found a natural home as a consequence of the cuevatu buya (2009), it will be shown that CPsymmetryiolation has little
of spacetime.ca Equation, Klein Gordon) in their bare andirah  — if at all anything; to do with this mystery of matter-antitiea im-
form do not violate this symmetry and in order for there to & C balance.

symmetnthese equations must be modified (in the case of the weak

interaction under the bare and natural Dirac Equation nuaditin

to this equation are needed) to fit observations of this GRasgtry

violation. With the DCST-Eqns, this is wholly part and pdrokthe V. LEPTON GENERATION PROBLEM

natural fabric of these equations hence, if these equatimespond

to natural reality (as | would like to believe and this bebggms from

the equations’ simplicity and beauty) a natural explamaf CP-  According to current wisdom, leptons have three generatiamd
symmetryiolation, may have for the first time found a natl_Jra_ll home these generations are notably marked by their masses. Eaenag
as a consequence of the nature of the curvature of spackmie tion js divided into two leptons and the two leptons may bedsi
the spacetime a QST, HST or PST? If the spacetime is a HST ar PSilyi5 one with electric chargel and one electrically neutral particle
then CP-violation will occur. — the neutrino. As shown in tablé Y, the first generation consists of
CP-symmetryf it where a symmetry of nature, implies that the equa- the Electron, Electron-neutrinog., (€, ve). The second generation
tions of particle physics are invariant under mirror invensand this ~ consists of the Muon, Muon-neutrinog.,, (u~,v,). The third gen-
leads naturally to the prediction that the mirror image oeaction ~ eration consists of the Tau lepton, Tau-neutrine, (v, v;). Each
(such as a chemical reaction or radioactive decay) shouldratthe ~ member of a higher generation has greater mass than thejgonet
same rate as the original reaction. Not until 1956, along winser-  ing particle of the previous generation. The question agipthis is
vation of energy and conservation of momentum,syfmmetrywas SO —in my view is perhaps well summarized by the words of Veltman
believed to be one of the fundamental geometric Conservaws  (2003):

of Nature. As has already been mentioned, this changed afteea c
ful critical review of the existing experimental data by TigeDao

Lee and Chen Ning Yang in 1956. Perhaps the greatest mystery of them all is the re-

markable three-family structure of quarks and leptons.

Tsung-Dao Lee and Chen Ning Yang, after realizing that wie No one has found any explanation for this structure.
periments had revealed that CP-symmetry had been verifidd-in We are reasonable sure, that there are no more than
cays by the Strong or Electromagnetic interactions, it wassted three families.”
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FIG. 1: Energy level diagram showing the expected energy levels from the
three Dirac Curved Spacetime Equations. This energy level diagram does not
include the Cosmological 4-Vector Field proposed in Nyambuya (2009).

As to the last words in the above words of Veltmae,, “We are
reasonable sure, that there are no more than three famiilie® will
have to wait until the reading Nyambuya (2@)% complete before
we can say our opinion on that matter as it appears the ideghg in

reading Nyambuya (20@9 seem to point at a possible existence of

other Leptons — so, we must wait until this reading is brougha
halt.

To the other words of Veltman,e.; “No one has found any expla-
nation for this structure .”; a suggestion is here made that tries to
explain this three-family structure using the Curved SpaeeDirac
Equations. By no means do we say this is the explanationhsuist
simple a hint at the solution. Because of the findings in tlaglirey
Nyambuya (2009) which is still to be given a final conclusioe,are
aware that this reading suggests the existence of therelepions,
hence in the light of this, it is pretty much premature to makg
conclusions in the present.

From the energy inequalityt6), we have shown that there will exist
a three stage energy hierarchy — and from this; if the masartitfes

is given by the energy equivalent = E/c? as in the Einstein sense
of mass-energy equivalence, then, there must exist a fashibar-
ticle with three stage mass structure; this points to a thmember
hierarchy of particles in terms of mass and it is this obgéwa that
we will seize upon and use to suggest a solution to the geoerat
problem of fermions.

TABLE Il Leptons

Generation Particle Symbol Mass(me) Charge (e)
1 Electron e 100 -1
2 Muon u 20767 -1
3 Tau T 347700 -1
Energy (eV)
1 Electron-neutrino Ve 2.20x 10° 0
2 Muon-neutrino Vu 1.70x 165 0
3 Tau-neutrino Ve 1.55x% 10’ 0

Given thatme < m, < m. whereme, m, andm, are the mass of the
Electron, Muon and the Tau-particle respectively, it falothat if

the above is the correct, then the three-member hierarcliyese
fermions finds a solutiowis, why it exists. It is important to say, this
argument has been made on the assumption of Dirac’s hypethas
the negative energy states are filled thus not observableer®ise

if they where observable we would have instead of a three raemb
hierarchy, a six member hierarchy that includes negatie¥gnas
shown in the tablel(l). The energy level structure emerging from
the there curved spacetime equations is shown in figlrelf the
reading Nyambuya (20@9, we shall add &-Vector Cosmological
Field to the current curved spacetime equations and thishéinge
the energy level structure as this modification will bringpabdark
particles.

Back to the present reading; in tabld ), the negative energy Elec-
tron has been named Nelectron — we simple added an N at the be-
ginning of the name of the positive energy counterpartwike we

shall do so with all other negative energy particles, thaimas will

all start with an N followed by the name of their positive ener
counterpart. Unlike Dirac, there is no need for us to worrgub
negative energies as these won't pause to us the same prtiaem
they did to Dirac — this will be demonstrated in Nyambuya @90

So the reader should not worry about these at the moment, alle sh
proceed smoothly without panic.

TABLE III: Lepton Energies

Energy Level Particle Symbol Energy Formula

+3 Tau T E=+ \/2502C2 + M3c* + Pc
+2 Muon u E=+/2P2c? + M3c* - Pc
+1 Electron e E=+ P2+ M
1 Nelectron €y E=-— \/7’202 + Mac
-2 Nmuon un B =—/2P%c + Mac* + Pc

0

3 Ntau ™ E=-/2P2+ Mc* - Pc

Through we have not pinned down the problem conclusivetmfr
the above, we can safely say with a high degree of certaistly ith
the Curved Spacetime Dirac Theory is correct — as we beligge i
then, the origins of the mass hierarchy in the form of thedlgen-
erations, arise because spacetime has three states dlucanather
it is quadratic curveparabolically curvedor hyperbolically curved
Each of these curvature states gives rise to its own Curvade$ime
Equation whose energies solutions atéadent from for the particles
of there other curved spacetime, hence the three genesation

VI. NEUTRINOS

If we setMp = 0, it follows that for all the equations describing the
particles,i.e., the QST-Eqgns, HST-Eqns and PST-Eqns, these equa-
tions reduce to just three equations which, written in thengact
notation, are given by:

ihAY (g0 = O, (69

and the corresponding energy formula we simple in8ér& O into
(44) and so doing we obtain:
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nonzero masses rest-mass (sep Karagiorgiet al. 2007). Neu-
E(v) = (/1 + /(1 + /12)) Pe. (56) trino oscillations where detected in 1998 for the first timenf the

Super-Kamiokande neutrino detector, and this pointededettt that
neutrinos may indeed have mass (Fuketial. 1998). Since then,
the question of whether neutrinos have mass has been a ttp-con
versy and has never really been settled satisfactorily.

If and only if the suggestion made in equatiofv), that the rest-
mass is directly proportional to the electronic charge ofdigle,
then, these equations may-well describe neutrinos singeines are
spin-12 particles having a zero electronic charge as are the [gartic In the present theory, we have been able to show that nesitniay
described by equation8§) for the cases = 1. As with the case of actually have a zero rest-mass and this is based on the &dhty
the leptons, these particles will exhibit the same threetleierarchy  have a zero electronic charge. Since we pointed out thaggtemass
which is expect to to follow the ordeEL(v) < E,(v) < E.(v)]where  of a particle ought to be intimately connected to the eleitroharge
these energies would represent the neutrinos in the sareeiczd  of the fundamental particle in question by the relationstgpation
Ve, vy andve. (47), from this it flows that neutrinos ought therefore to haveeenz
rest-mass. If the present theory is correct, then, it measisould
be possible using this theory, and maybe other exogenoas,itie

TABLE IV Neutrino Energy Levels explain neutrino oscillations for massless neutrinos. thisrto hap-
pen, certainly a more and better understanding of the préseory
Energy Level Particle Symbol Energy Formula is needed. Until it has been found that it is possible usiegtiesent
i _ theory, to explain neutrino oscillations for massless rieos, one
3 Tau-neutrino e EO) =+ ( v2+ 1) Pe can not make any bold statements that the neutrinos areanas#i
+2 Muon-neutrino v E(0)=+ ( V2- 1) Pc is only interesting that the theory makes in-roads to thesavolr of
+1 Electron-neutrino ve E()=+Pc finding an answer.
-1 Nelectron-neutrino Vg E(v) = -Pc
-2 Nmuon-neutrino VD‘ E(v) = - ( \/ﬁ - 1) Pc
3 Ntau-neutrino wWoOEW) = _(\/§+ 1) Pc VIl.  DISCUSSION & CONCLUSION

From the above, one finds that the ratio of the energy.aindv, By no means can this reading be considered to be completet — tha

yield a constant ratid,e.. it can stand on its own, that we can make bold conclusions from
it, no, the truth is thabrick-by-brickwe are building on the theory
E() V2+1 set out in Nyambuya (2002008) and this reading is just a part of
E.0) = o1 ~5.83 (57) that building process. We can safely say, we have workedhmut t
" - final painting of the theory, but we have to carefully let thisture

in small quanta, each time checking if this final picture esponds
with experience and also, checking if of the known mystesied
anomalies €.g. darkmatter, darkenergstc), are we able to explain
these or does the final picture naturally shade light on thesiters

— the answer is yes, some of the anomalies and mysteriesrappea
be explained by the theory. As to whether or not we are on g ri
path, we would like to give the reader our true convictiore tlas
things stand in the present moment, we are in no doubt of ttés,
we are on the right path.

Checking the observed ratio of the energyptndv,, we find that
E(v-)/E(v,) = 912. This is significant disagreement! Is there a way
to modify the theory to circumvent this discrepancy and neile it
with observations. There seems to be such and avenue tocilecon
with observations; we can make a modification to the theorthey
addition if of a constant to the energy term. This modificatitmes
not alter the essence of the theory. We shall make this matidit

by adding a universal constant to the energy equatidn (.e., E+—

E + A%ic thus leading tcE = A%C + APC + \/(1 +|A) P27 + MECH,
With this, we will have §7) being given by:

First, to the three Curved Spacetime Dirac Equation prapadse
Nyambuya (2008), 189 more equations have been generatdt res
ing in a total of 192 equations. These equations have besaifital
into twelve diferent classes as shown in tablge The properties of
these equations have been investigated and formally widiben. It
has been shown that these equations are:

E.() _ V2+ 1+ (Ahc/Pc)
E.(")  v2-1+ (Ahc/Pc)’

(59

and from this, it is foreseeable that with an appropriateieabf
Anc/Pc, one can actually match the observations. This modific
tion of addingA7ic will be done in Nyambuya (20@9) and as will
be seen therein, this modification goes far beyond justdgriormake
sure that the theory matches up with experience.

{1). Invariant under a Lorentz transformation. Lorentziti&nce, is a
symmetry these equations can nfibed to go against, they must
fulfill this if at all they are to be physically valid equatisnUnlike
in the case of the bare Dirac Theory, all thenatrices are pure
constants, they do not depend on the frame of reference.

The question of whether neutrinos have mass (rest-magg)rissent

a “hot” topic. If they travel at the speed of light, as they sge (2). The equations are invariant under charge conjugatishfeom

then according to the Special Theory Relativity, they must have this, it has been shown that this implies an intimate refestidp

a zero-rest-mass. The Standard Model of particle phys&snass between rest-mass and electronic charge. This relatipnshi

that they are massless (zero rest-mass), although addsgivaaeu- suggest that the rest-mass is directly proportional to kbetr@nic

trinos to the basic framework is notfficult and this is sometimes charge (equatiord7). If this is correct, then, it could mean
what is done. The need for neutrino mass, comes in from the ex- neutrinos should have a zero rest-mass.

perimentally established phenomenon of neutrino osidliata phe-

nomenon where the neutrino switches flavaes, ve < v,, ve <> v, (3). The CST-Eqns violate T and P-symmetries and as-well @P a

andv. < v,) which requires if not demand that neutrinos to have CT but obeys the combination CPT invariant. If antiparsdhave
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their hand of time in the opposite direction to the forwardrethe derstood from by understanding the three original equat{dy2,3)
Dirac Theory, then one finds an explanation to the mysterylgf w  albeit in their modified form — this greatly simplifies matter
the Universe is dominated by matter with little if any antitea
in it. We have not used this property of the equations to sy th Second, the intimate relationship between rest-mass @utr@hic
should be the explanation of the mystery of the dominance oftharge that is implied by the present theory suggests thdtines
matter over antimatter. We are aware of more subtle and tobugnay be massless. We have suggested that there must existca dir
explanation and this if found in Nyambuya (2007) but there isproportionality relationship between rest-mass and elaat charge
need to coalesce this with the idea o#a/ector Cosmological —and ifthis is the case, then any fundamental particle ofzeno-elec-
Field proposed in Nyambuya (2089before one gives a final tronic charge will have a finite rest-mass, hence given thatrimos
solution to this. One can safely say that the generationsvelosin ~ have no net electronic charge, they will accordingly, haveeiso-
Leptons and Quarks, are a result of the three states of cuevat rest-mass! If an answer can be found,, a definite answer to this
spacetime. problem of whether neutrinos do indeed have mass, it is astoite
for physics. The current Standard Model of particle phyagsumes
(4). 1t has been shown that the Curved Spacetime Dirac Eapsatiat-  that neutrinos are massless, although sometimes this ptisans
urally exhibit a three level hierarchy in their energy swlns and  dropped.
this is a result of the three states of the curvature of spaegte.,
spacetime can either be Quadratically, HyperbolicallyamaBoli- ~ Third, accepting that neutrinos are massless requires othfy
cally curved and each of these states has their own DiractBgua the theory to include an all pervading and permeating cosmecgy-
These three Dirac Equations, seem to strongly point to alagap ~ momentum field and this task is underway in the on-going readi
tion as to why and how we come to have Leptons exhibiting a simNyambuya (2008). This energy-momentum, may serve as the typ-
ilar mass hierarchy. Pending the outcome of Nyambuya (@009 ically assumed Cosmological Constant and its magnitudeaapsyat
we have avoided to conclude that this three level hierargplagns ~ Present like it can not be calculated from the present thelbtis
the Lepton Generation Problefnecause we suspect there may be modification brings the neutrino model from the present theéo
more leptons that this theory predicts. Surely, this findgn match the observations, this would point to the correctrégbe
important finding that needs to pursued to its end. theory the meaning of which would strongly suggest that nieas
should be mass-less, and if neutrinos are massless, themutd
The above four points are just about the major highlightsrgimg  be possible using the present theory to explain neutrinilatsens.
from the present reading. The original intent when thisirgasvas ~ How one would go about this, eludes me at present. One can only
conceived was to do only cover the points highlighted in 1 @and hope that as a better understanding dawns, light on thissmatt
The rest of the findings where unexpected. We did not evercéipe dawn too.

end-up with 192 equations! These 192 equations deriveddaare-

as already shown in the main body of this reading; be condense  In-closing, allow me to say that, we do not know to which jaine
one compact equation, namely equatiBd)( From its very design, are going to send the final completed reading of Nyambuya9&@00
equation 84) is applicable to all particles of spin whose magnitude This reading should finish the present. But one thing is cléwsr
is equal or greater thary2. Despite these equations being so many,preprints will be available on myiXra.org profile and also on my
they fall into a family of three equations and all of them canum-  arXiv.org profile.
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