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Abstract

The God Almighty Grand Unification Theory (GAGUT)rpposed by Oyibo to
unify all known forces in nature and other possiblynknown force fields has
remained controversial not just because of its atitais claims but also because of
its unconventional mathematical approach. He has ocpded the mathematical
approach from his experience at solving the Navi&tokes equations in fluid
mechanics using invariance of an arbitrary functionnder a group of conformal
transformations. However, this exoteric approachstdted in a sound mathematical
formulation for the modelling philosophy of GAGUT hich is that since the
fundamental characteristic of the universe is matioand motion can only be
provided by force, then the universe could be vidvas a large force field. Oyibo
then represented the conservation of this largedeffield at a given space time point
in the universe by a set of generic equations framich he obtained his generic
solutions whose specific applications depend on ihiéial/boundary conditions and
other physical constraint conditions. An importarachievement of the Oyibo’s
methodology is that modelling with it is reduced atgebraic operations rather than
differential equations for the most parts in prewie methodologies. With this
understanding from pedagogically studying the mddej philosophy and
mathematics of the GAGUT, we have been able to vecdrom it simple standard
equations such as in the Fermat principle for geotrie optics. This is encouraging
and therefore supports the possibility to recoveonm results and also to provide new
ones, thereby supporting the GAGUT as a potenti@ndidate for a grand
unification theory.

1. Introduction

Nigeria is celebrating her golden jubilee of indegence this year and it is therefore necessarg\sit the
work of the Nigerian born Professor of Mathemat¢<OFFPPIT Institute of Technology, New York, Dr Il
Audu QOyibo, who is one of her most celebrated digtnin recent times. Professor Oyibo was boriigeria in
1950, studied Mechanical Engineering at the AhmBdllo University in Zaria, Nigeria, before proceeglito the
Rensselaer Polytechnic Institute where he got a iRh&eronautics and Mathematics in 1981. He cambe lime
light when in 1999 the Time Press New York annodntieat he had written an article entitled Geneealiz
Mathematical Proof of Einstein’s theory using a N&moup Theory [1] which he later advanced into ¢ed
Almighty Grand Unification Theory (GAGUT) in two b&s [2]. Though only few scientists in Nigeria were
attracted to it then, his nomination for the NoBeke and his visit to Nigeria in November, 2004p@&sed him but
not his work to Nigeria. For the visit was well piglzed to the admiration of many of us in the sdikc
community and therefore gladly hoped the neededlugen in science and technology (S & T) was abtaut
commence especially as the media went agog elgvhiin to a legendary status while from Aso Rockiohome
town, he was warmly received. This include his ggition by the Nigerian Federal Government as ahdatatical
Genius which was inscribed on a Nigerian Postagenftthat was issued in 2005 and his recognitiorthigy
Nigerian Senate through the Senate Motion No. 1&geB20 presented in the Federal Republic of Naigérder
Paper on Tuesday, 15th March, 2005. He was alsghited by the Attah of the Igala Kingdom as the Ardojo
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(translates into English as "Genius from Within1)2004 during the visit after his state Governamtihad earlier
led a delegation to visit him in New York.

One intended benefits of the Oyibo lecture tourhis GAGUT packaged by the National University
Commission (NUC) was to popularized and probabiyaet researchers in the country to the GAGUT. timeo
words, his visit should have galvanized interedti;jmwork and probably activate a group or grouphée country to
start research in his work. Furthermore, there lshbave been topical seminars or conferences tusésthe work.
All these would have helped to instigate a scientiévolution in the country and win more young pkeointo the
science. About six years now, this has not happehedhe best of our knowledge, outside Animalu widewed
the work in Refs. [3,4] and a contributed chapter i

Ref. [5], it is only my group that has made preaBahs at conferences and also contributed to tASI\GT
literature in Nigeria [6]. One of the reasons [@] the lack of more studies of GAGUT in the countrgty be due to
the unconventional mathematical methodology intoeduby Oyibo. This methodology has been adopted fis
experience at solving the Navier Stokes equatinriliid mechanics using invariance of an arbitrfanyction under
a group of conformal transformations [1]. As pothtaut by Animalu, the first problem in understargd@AGUT
emanates from the lack of direct relationship betwthis conformal transformations and the usuatastarization
of conformal invariance or symmetry in analyticabjective space-time geometry as well as relatvigtantum
field theory [4]. Therefore Animalu provided thisgsing link by demonstrating how to realize othefinitions of
the conformal group of transformations within thenpew of GAGUT. He was then led to the conclusiorboth
reviews [3,4] that just as the Minkowskian geome#ythe important approach to understanding thestEin's
special relativity theory, projective geometry [8the key approach to understanding GAGUT.

Interestingly, Oyibo envisaged the problem of sotiye interest on his unconventional methodology an
appealed that [1,2]:

Human experience seems to have demonstrated that wiifficult circumstances such as the ones
that surround the search for the Unified Force Hidlheory, it is critical for one to be open-minded
one’s investigation and analysis or even expeatatid his reminder to readers is provided to palyial
prepare them for the coming presentation of the meethodology described in his book. The new
methodology would seem to be drastically or sigaifily different from ... the methodology that reader
are familiar with or even expect to consider tothe kind of methodologies that belong in this realm
research.

It is the philosopher, John Dewey, who once asdettat [9], ‘Every advance in science has issued from a new
audacity of imaginatiofi This has been exemplified by a number of majoierstific advancements by the
introduction of esoteric approaches or conceptsaiwe some difficult problems in most fields of dies. For
example, it is a textbook knowledge that the problehich led to the birth of quantum physics wasititeoduction
of the revolutionary idea of quantization by Maamtk to formulate the blackbody radiation law [18hother
example was in the early development of relatizigtiantum mechanics for the electron, wherein tleénkGordon
theory was considered the best that could be agtliby most contemporary researchers in this fiegghehough
there were discrepancies between it and the gemperatiple of quantum mechanics such as its noiitipes
definite probability density and the presence ahmyetry between negative and positive energies.ngpducing
two valued quantities now known as spinors to geyafrom tensors which he believed were inadeqtisa to
develop a relativistic quantum theory, Dirac obégirhis celebrated theory of relativistic electrad][ According
him [12],

Those people who were too familiar with tensorsewsot fitted to get away from them and think up
something more general, and | was able to do sp batause | was more attached to the general ypiaci
of quantum mechanics than to tensors....One showdyal guard against getting too attached to one
particular line of thought
In our opinion, therefore, it will be very necesséw consider the Oyibo’s work with open-mindednesthin

the general philosophy of a grand unified theorather than its deviation from conventional methoda@s. This is
the purpose of this current pedagogical study of8®A and it is planned as follows. In sec. II, wél wéview the
modelling philosophy and statement of the probldnGAGUT. The interesting observation is that theuféng
invariant solutions of the generic equations fromGXT can explored algebraically. This will be exdified by
showing how the hierarchy of the invariant solutfon the case where n = 0 to be developed in $ebak been
used to recover some known simple standard equatibphysics [6] in sec. IV. Then we will concluidesec. V.
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Il. Review Of The Philosophy And Statement Of The Problem Of @gut
The grand unification theories are proposed toyualf known forces in nature such as the four méjoce fields
namely gravitation, electromagnetism, strong an@kwvirces [13-15] and other possibly unknown fofiedds
[1,2]. In other words, these theories can accoontfmost every known form of matter and force podsibly the
ones that are not yet known, conceivable and nowaigable. It is believed by some physicists that successful
achievement of such a Theory of Everything (TOH) lead to the end of physics or at least the beigig of the
end [14]. Historically, the Greek were the firstgmpose that all phenomena of nature can be exaaihrough
four ‘elements’: fire, earth, air and water. Thee€k later postulated the idea of the atom as ttadlesh indivisible
chunk of matter. This atom has been observed tatitote a structure as it is made up of electrantgn and
neutron. Though both the proton and neutron in hawe their own internal structures as they cautstismaller
particles, the four known fundamental forces inunatnamely electromagnetic, strong, weak and grtiwital
forces can be analyzed using the constituentseoéttbm: the electromagnetic force is that betwkerelectron and
proton, the strong force is between proton androauthe weak force is between pairs of protonsrawdrons and
the gravitational force is that between any of ¢helsunks of matter [16,17].
The motivation to unite the four forces emanatesfthe unification of the originally separate fare# electricity
and magnetism as an electromagnetic force. Sdaityf, Einstein began the quest for a unified &field theory
when he attempted to incorporate electromagnetigsntiis General Relativity Theory. As it is now Wehown in
Textbooks, Einstein mathematical framework for Sjgecial Theory of Relativity is the Lorentz grouplioear
coordinate transformations and by generalizingehemnsformations to include non-linear cases, s able to set
up the mathematical framework for the General RetatTheory. It is therefore this methodology oéreral
coordinate transformations that Einstein attempedhify electromagnetic and gravitational foraelds. Therefore,
most other workers in the search for a unified édield have adopted the Einstein methodology odifr@ations of
it and they have not been successful [15]. Oné®fféw works that have attempted the unificatioosbfgm from a
different philosophy is the approach by Salam, Werg and Sheldon to unify the electromagnetic aedkwforces
which won the 1979 Nobel Prize in Physics [16-B3].assuming that the inclusion of gravitationakc®field is the
hardest problem in the quest of unification of &scthese workers deliberately avoid gravity anuceatrated on
unifying the electromagnetic force with the nucléarces of weak and strong interactions. Howeveiika the
electroweak force which has been confirmed experially, the experiments to confirm their theoryufification
of the electromagnetic and strong forces arecsiititroversial [16, 18-20]
The Oyibo methodology is esoteric as already statetithis is based on his perception of some pusweorks in
the quest for GUT and what he now conceives the @& hean [1]:
A physically sound or credible set of mathematézplations from which to determine or formulate the
Grand Unified Force Field Theory comprising of tleair known forces in the universe which are the
gravitational, the electromagnetic and the nucléances of strong forces and weak forces as well as
other forces which may not have already been desemk
To obtain such set of equations, Oyibo model tloblem as follows:
‘The most fundamental characteristic of the unigeis motion. This fundamental thing about the
universe being motion can be basically derived ftbenfact that, the material universe is made up of
atoms consisting of electrons rotating around thendc nucleus perpetually, plus planets motions and
solar systems motion and the motion of galaxies,Tétis gives us the understanding that the unévers
is basically characterized by motions. Therefonecei motion can only be provided by force, the
universe could be viewed as a large force field.’
Qyibo then represented the conservation of thigeldorce field at a given space time point in timverse by
demanding that an arbitrary function G given by

G =G(Y'Y?2.Y") (2.1)
should be conformally invariant under the groupransformation:

T,:Y' = fi(yh.y® k) (2.2)
if T, is the group of transformations and

G=G(YLYZ.YP)=F(y'.y" k).(y' y2.yP) (2.3)

where F (y'...y?, k) is afunction ofy’ andk the single group parameter.

Now this group of transformations are to obey a setvof group laws and possess a new form of gpawameters
[21,22]. The argument of Oyibo is that in the fiaallysis, what establishes the integrity of thethmdology is not
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so much the group laws or group defined paramedtatshe end results or final conclusion reachedth\Wthis
conjection, Oyibo derived a set of conservativeatigns

(Gon)i +(G1p)y +(Gy), +(Gyy), =0, (2.4)
wheren=0, 1, 2, 3, 4.
Eq. (2.4) can be expressed in the Einstein-likexfof conservative equations:

G =0- (2.5)
This is the Oyibo generic (meaning the specifiaurats determined by the initial/lboundary condisicaand other
physical constraint conditions) conservation egumtiwhich is an arbitrary function of space andetiooordinates

(x,y,z,t), velocities(X, Y, Z) , density (0) , fluid or gas viscosity( 1) , temperature (T), pressure (P), etc:
G, =G, (X, ¥, Z,t,%,V,2,0,4,T,P,...). (2.6)
When the transformations in Eq. (2.2) is generdlizea system of partial differential equation®ader n given by
a n yl a n yq
G [ x5, x%,..xP, ¥yt y2 Ly, =0
{ Vo Y e (o (axp)”} @D
and is conformally invariant under the transformasiT,", then the generic solutions to Eq. (2.4) is

My = Gt ™ + 9 X"™ + 9,y + 952" (2.8)
wheref) | is the absolute invariant of the subgroup of trarmhtions for the independent coordinate variabtes

n+l n+l

O0r0' 9511 9,,and g, gare metric parameters.
The Oyibo's generic equation in Eg. (2.5) can lbaseinto matrix form fom,n = 01,23 say,

G G G G
Gy Gu G Gy (2.9)
G G G G
G G G G

The subgroup of transformation for the coordinateisables is characterized by the relationsiip X,,: Y,,: Z,, =
ct:x:y: z. Therefore the hierarchy of the Oyibo’s invarissiution for Eq.(2.9) has the following forms

Mo = GooCl+ 90X+ JpoY + 0502 (2.10a)
M = 9o (Ct)® + 9y, X° + 9 Y* + 95y 2° (2.10b)
N, = 9o (C)” + 91, X° + 95, Y° + 95, 2° (2.10¢)
N3 = Gos(C)* + gyaX* + gpy* + 952 (2.10d)

In his review [3], Animalu demonstrated how to doust the realization of the hierarchy of solutimfg¢he generic
equations forn =0, 1, 2, 3, 4. Our goal het® isxplore the hierarchy of the invariant solutfonthe case where n
= 0 and try to recover some known standard equatbphysics.

M. Obtaining the space-time invariance for the generisolution forn =0
McConnell states [23]

Let A be a point whose coordinates ae and let R be any neighboring point with coordinate+ dx”. If we
donate the infinitesimal distance AR by ds, whichl$o called the element of the path, a 4-dimegiform for a
physical metric is stated as

(0s)? = 9s?
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= hogo(0x°)? + hy g, (0x")? + hyg,(0x%)? + h3g3(9x>)? (3.1)
where thex?, x1, x2, x3 denotes distinct variable that are used to deagi@int in space-time [1]

The space-time of a physical event can be descrdsed real and smooth manifald, with coordinatesx; =
0,1,2,3 while (ds)? is the infinitesimal interval between two infinginal points onM;, and which eventually
corresponds to the temporal and spatial worldilinte external world

(3s)? = (3t)% + (3)? (3.2)

where (dr)? = (9x)? + (dy)? + (0z)? represent the space coordinates of world-linehi manifold M, and
(9t)? = (cat)? represent the time part of the world-line of thanifold M),

The challenge at hand is to be able to show thanwh= 0, the invariant solutiomm() given by Eg. (2.10a) and
(9s)? are equivalent. In search of the transformatiom e will be looking at the equation of a plaheotigh the
point A with position vector a and perpendiculaatanit position vectofi (see Fig. 1):

(r—a).i=0. (3.3a)

This follows since the vector joining A to the gealepoint R with the position vector r is r-a andvitl lie in the
plane, if the vector is perpendicular to the nortoghe plane

ri = af. (3.3b)
Eq. (3.3a) can be recast into the formyofi =d
Ix+my+nz = d (3.3¢)
where the unit normal to the planefiss li + mj + nk andd = a.7 is the perpendicular distance of the plane
from the origin.
The equation of a plane containing points a, I8, c i
r = a+Ab—a)+ulc—a) (3.3d)
A more symmetric form of the equation will be oétform [24]
r = aa+fpb+yc (3.3¢)
Where +f+y=1.

Now let’s consider a curvésr), parameterized by an Arc length s from some pminthe curve, if we write the
length of the elemental paffAs)? in the form of equation

(0s)2 = a(dx)?+ B(ay)? +y(92)?, (3.4a)
by including the time component into Eq.(3.4a), ksulting equation becomes

(0s)? = £(0t)? + a(0x)? + B(3y)? + y(02)? (3.4b)
whereg, a, B,y are constraining constants;df=a = § = y = 1, Eq. (3.4b) becomes

(0s)2 = (cat)? + (0x)? + (0y)? + (92)? (3.4c)

which can also be expressed in the familiar forrthefequation of metric as
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(0s)? = (0x°)? + (0x1)? + (0x%)? + (9x3)? (3.4d)
where®: x1: x2:x3 =ct:x:y: z.

The expression for a general infinitesimal vectisphcemendr is given by [25]

- o o or
or —axax+ay6y+azaz
= i0x + joy + koz (3.5a)
or _ . or _ . or _
where E_l’ay_]andaz_k'

We note that a scalar product operation does rtet #ie geometric character of the function to Whicis
applied, the scalar product @t with Vn, will give us

Vno.0r = (i%+j%+k%).(iax+jay+kaz)
— 9mo 910 0, _
= - ox + 3y ay+azaz =01, (3.5b)

This is the infinitesimal change i, going fromr — r + dr, since r depends on X, y, z such that, y, z)
defines a space curve, that is, the total derieativ), with respect to X, y, z along the curve is givgn b

Vne.0r = 0n, . (3.5¢)

A careful inspection of Eg. (3.5¢) shows that ithe differential form of the spatial coordinatdseguation
(2.10a). We now will rewrite Eq. (3.5c) in the fomich will now include both the time and space poment.

0, =2 (cat) + 0,

ome =22 cot + T ox +";—’;’ay+§az (3.5d)

From the earlier definition of, a, 8,7,

aa'7t° = oo = €, %wm:a, %=gzo=ﬁ, %=gso=y

e = cot + dx + Ay + oz. (3.6)
By applying the conditions for Orthogonality [25]

(010)% = (cat)? + (0x)* + (0y)* + (82)* . (3.7)

It is easy to observe by comparing Eq. (3.4c) @d)(that the differential form of the invariantsiion (9n,)? is
equivalent to(ds)?

(0s)* = (9no)*. (38)
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Fig. 1: A plane through the point A with position vectoatad perpendicular to a unit position vedior

v Recovery of Results in Geometric Optics

Geometric Optics gives only an approximation foraBnwavelength of D Alembert equation as Arnold
Summerfield and Iris Runge demonstrated in 191 lylald the exact propagation law of the electrongdignvaves
front, quite independently of the structure wavefuadamental result which follows from the theorf the
characteristic manifold of the partial differentieduation of the second order. The law dictatiregtebmagnetic
radiation propagation in a vacuum is the basic ttefiespecial relativity and the elemental pdfs)? of the
travelling electromagnetic wave includes the rasoftgeometric optics.

From Eq. (3.4c) and (3.7), we have showed thatmbéic of the square between the neighbouring pamt
space-time which is invariant is equivalent to diféerential form of the Oyibo’s invariant solutievhen n = 0 (Eq.
(2.10a)), that is,

(0s)? = (9n)?
= goo(c0t)* + g10(0x)% + 920(0y)* + g30(02)* (4.1)

Therefore, if we interpret Eq. (4.1) as an expussif space-time interval in Minkowski manifold th&ould
refers to a system of general coordinates, therwamerecover the results of geometric optics in @uuen as it is
described by special relativity. This is the apgiicn we now turn to.

Fermat Principle in optics
The Fermat principle in optics states that [24]

A ray of electromagnetic wave travelling througmadium of variable refractive index will followspath such that
the total optical path length, P is stationatiyat is,

P = physical path x refractive index

Now if assume that the plane in Fig. 1 has anfiaterthat is constant at y which separates ittintoregions with
refractive indices nand B, then the element of physical path length of fleeteomagnetic wave, a ray of light say,
is

ds= (L+ y'z)%ax. (4.2)

Hence its total optical path length as it passesutih the pints A and R is

P= an(y)(l+ y'z)}/zax. (4.3)
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By setting go, andgs, to be zero ang,, andg,, to be unity in Eq. (4.1), then Eq.(4.3) can be d&s expressed
using the differential form of the Oyibo’s invartasolution for n = 0 as

P= I;n(y)ano : (4.4)

Applying the appropriate method of calculus of &tian [24] to resolve Eq. (4.3), the general soltof Eq. (4.4)
will be

n(y) sin @ = constant (4.5)
with n(y) andé varying individually.
Case |
When n(y) and 0 varies, then Eq. (4.6) can be expressed as

n(y), sin6; = n(y), siné, (4.6)

which is the Snell “s Law of refraction at an ifaee.

Case
When n(y) is unity, that is,
nO1 _
O 1, 4.7)

we will recover the special case of non-bendingtligath at an interface having the same refradtisizes in both
regions,

sinfy __
e =1 (4.8)
V. Summary and conclusion

We have pedagogically studied the modelling phipdgoand mathematics of the Oyibo GAGUT and our
understanding is that it is a theorem, as such simply a rule or principle that can be provedheatatically and
this is what Oyibo has done. This means there ipossibility of errors logically or geometricallyp IGAGUT.
Therefore, any experiment which fails to verify BAGUT equation is deemed to have been done incibyreince
GAGUT is a Theorem. Thus one can understand whgstnot been faulted after it has been revieweehsitely
by some of the greatest mathematicians and alsthdyAmerican Mathematical Society. Now it is common
knowledge that mathematics is the language withclwhihe physicist communicates his ideas compactly,
economically and beautifully. However, it is noteey mathematics that is applicable in physics. Thisvhy in
every physics curriculum, there are courses on emastical methods in physics [24,25] where futurgspists
must learn those mathematics that have applicatiophysics as well as learn their limitations.|Bafing this line
of thinking, the application of a theorem in phgsiequires some good knowledge of that particukea af physics.
Thus the realization or recovery of previous resak well as predicting new ones requires an uabiatudy of
GAGUT and the relevant physics knowledge. To bs#rihis point, we have been able to recover balStell’s

law and the law of refraction from the generic ol for the motion of wave/],. This is encouraging and

therefore supports the

possibility that with more work, it may be possilbéerecover previous results from GAGUT and alsme®f the
predictions of Oyibo. This conjecture is in linethvihe assertion Einstein once made that whetherotiserved a
thing or not depends on the theory which one ugédl |n other words, it is the theory that deciddsat can be
observed since observation is the connection aactstl from the phenomena and our realization. eisaon being
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that any reasonable theory will besides all thaghithat can immediately be observed from it, giheepossibility
of observing other things more indirectly. We ththis is the goal of the Oyibo’s GAGUT.

One of the controversial predictions of Oyibo fr@AGUT is that hydrogen which he also called African
is the only element in nature and hence the buyjlthlock of matter [1,2]. This possible single el@t#heory is in
line with the principle of nucleosynthesis whichaigprocess of heavyweight element formation byofusf two
lightweight elements at extremely high temperatamd pressure found in stars and supernovae [2€prAmon
example is the fusion of hydrogen atoms to fornunelas in the interior of the sun which in turn cambined to
produce carbon which becomes the fuel for produewen heavier elements such as oxygen [28]. Thédatipn
of the single element theory is that nucleosynthediich is currently man’s major means of elemeningtion in
line with the Big Bang theory, will be reduced taderstanding how the Hydrogen atom can combinerto &ll the
other 117 previously called elements in the pedddble as its nuclear compounds and to usedks o predict
new ones. This is why Oyibo predicts that thisrapph will make the study of science 118 times &mfd].

Another controversial prediction of the GAGUT hasdo with the claim by Oyibo that it can be usedolve
man’s problems including those in health and ecaosenWhile this may seem overambitious, one mustlose
sight of the impact of the Einstein mass-energyaéiqn, E = mé& This famous equation is believed to have
revolutionalized physics, redefine strategic arars] promises to transform our economy and envirommdth
plentiful, clean energy [29]. It is therefore nefive to postulate that if the extension of thisaggun which is one of
the salient conclusions from GAGUT that mass cafrdyxesformed not only into energy but also into reotam is
verified, then GAGUT may also hold the possibilifyextending the promises of the Einstein massggnequation.

Before concluding, it is pertinent to remind read#rat an inapplicable theory, even a wrong theoay, be
interesting, inspiring and may turn out to be ukefanother setting [30]. Further, the rejectidradheory by some
established workers in the field does not transhat its total failure. For example [18], when &al proposed his
left-right symmetry violation in weak nuclear fosc& account for zero mass of the neutrino to RBgidre later
rejected it saying,|“do not believe left-right symmetry violation ireak nuclear forces at all. | would not touch
such ideas with tongsDiscouraged but not disillusioned, he took tteper to Pauli who is acclaimed to be the
father of neutrino and he met rejection there fést, Villars of MIT who was visiting Pauli the 5@ day he took
the paper to him, returned his verdicGive my regards to my friend Salam and tell hinthiok of something
better” Similarly, Pauli rejected the work after an edaéite review. However, he made some useful comnzants
the entire work which Salam later considered antth wersistence, the left-right symmetry spontandmesking
became the paradigm for the realization of thetedeeak force.

GAGUT is still in the controversial stage and ttiere needs more studies to recover more previaidtseand
to predict new ones. This is the global challengpeeially to the Nigerian physics community andatiothose
including the media and government and their agsnthiat went agog when Oyibo visited the countrih s
GAGUT. For itis common knowledge today that theamplishments of the scientists of a country dxy Bl major
role on the image of the country.
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