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CHAPTER — II

ON THE VIABILITY OF A FLAT-SPACE-TIME THEORY OF BRAVITATION



2.1 INTRODUCTION

In Special Relativity (SR) the laws of dynamics and the

electromagnetic field equations refer to global inertial frames.

On the other hand the assumption that all effects of a

gravitational field are locally' identical to the effects of
.uniform acceleration of the coordinate system led Einstein to .
believe in curved space time and hence to formulate his celebrated

theory of gravitation commonly known as the General Theory

of Relativity (BR). According tc GR matter introduces non—flat

space time, the metric of which being the measure of the produced

gravitational field. Thus in presence of matter the concept of a

global inertial frame is discarded once and for all. However from

. the pedagogical standpoint one may reasonably ask if it were

absélutely necessary to deal with curved space-time in order to

under stand gravitation and whether it was not at all possible for

certain to extend Newtonian Gravity (NG) in the frame work of

global inertial frames to suit the requirements of special
relativity‘(.electromagnetism for example did not pose any such
difficulty in this respect ). In other words one may enquire

whether historically all options had been explored in this regard

before one was forced to discard such endeavours. It may sound

highly unprofessional and out of culture to raise such questions
after.all these years, however, it will be rather interesting to
note that nearly three quarters of a century have elapsed since
the discovery of GR but still today we witness nume;ous articles
which strive to underétand gravity in the frame work of SR. We

feel that no matter whether some specific efforts are rewarding or

not they should not be lightly dismissed in general.

Apart from the pedagogical gquestion thére is still another
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reason which may prompt one to 1lock for other theories of

~gravitation. It is true that the GR is very elegant™ and rich in

4ts structure and is endowed with interesting philosophical

imports. But despite these attributes,it suffers from a serious

drawback in that the experimental support of GR is very limited in

number and for that too one has to make use of a rather cavalier

apﬁroximation of OGR {(Biswas,1788). But since the issue of

Physics is distinct from that of the elegance of a formalism, the

meagreness of empirical support for GR clearly leaves room for a

plethora of other possible theories.

In a recent paper Biswas {(1988) tried to introduce SR into
the theory of NG in a systematic manner to obtain a flat

space—-time theory of gravitation which was claimed to have

produced correct values for (1) the perihelion advance of

Mercury’s orbit, (2) the bending of light near the Sun and (3) the

gravitational redshift. The earlier simple minded attempts ¢

Bergmann 19569; Bagge 19813 Phipps 19846,1987) +to it SR into
classical gravity in order to predict correct value for (1) did

not succeed {(Bergmann 1969; Peters 1987; Ghosal et al 1987). Some

rigdrous attempts are however available due to Thirring (1961),
Feynmamm (1971) and Narlikar and others (1982,1985) but we leave

;them out of the present scope since in the present text we are

more interested in a simple minded approach of Special

Relativistic extension of Newtonian Gravity (SRNG). However, in

the background 1 of chapter 1 (sec. 1.2) we discussed all the.

simﬁle minded earlier attempts in detail. These earlier works

dealt with the equation of motion alone and made no reference to
any possible gravitational field equations and that they failed to

give results is not surprising since the perihelion advance is
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" commonly known to be the major observational test ‘Df the
non—iingar.terms of the field equations {(Peters 1987). In this
perspective Biswas’s Paper (BP) seems to be a bit more promising
énd therefore deserves close scrutiny.

The scheme of presentation is as follows. In section 2.2,
we discuss briefly some salient features of BP. In section 2.3, we
dévelop ﬁeuristihally é covafian£ formulation fur the equation ofl
motion. Planetary precession and bending‘ of 1light have been
obtained in section 2.4. In section 2.5 we. propose to develop
heuristically the tensorial field equations  and section 2.6
provides a guideiine along which the redshift can consistently be
treated in the framework of flat—space-time theories‘ of

“gravitation in general. Section 2.7 contains some concluding

remarks.

2.2 SOME SALIENT FEATURES GQF BP

fAccording to BP gravitational field is represented by a
tensor potential hpv in a global pseudo Euclidean space—-time. The

proposed non-linear field equation is given by

2 2 N, o :
O p = (2r6/c)p  + Ko . h K> —_——(2. 1)
[TER) HY N pao v o
where the -second term on the r.h.s of (2.1) with undetermined
factor K is added to include the contribution of the energy
momentum tensor of the produced field. ppv denctes the energy

momentum tensor for matter.

Applying egn. (2.1) [with puv=0] to the static spherically
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symmetric situétion, Biswas obtained the following pair of
equations:
Vh, = K (Yh_2°
oa =~ 0 T {(2.2)
v2h11~— +K (Vhll) ~——=(2.3)

where h . & h,, » which are functions of r alone, are the only

non—-zero :ompohents of hpv in spherical coordinates. The free

field solutions of the above are taken to be

1 2K GM _

hog = g In [1- ——1 (2.8)
1 xe4 .

hy, =~ — in [1+ =221 (2.5)

In order to obtain the equation of motion Hiswas started

from the free particle mass shell equation

n”v P pv + mc =0 _ e {2.6)

where n”v is the Minkowski metric, p“ & m are the four momenta and
mass of the particle respectively. For a charged particle in  an

electromagnetic field (A”), p“ in equation (2.6) is replaced by

p”+A”. Similarly it is argued that for motion under gravity npu is
= + . 1 i O - . i
to be replaced by a”v nuv hpp in eguation {(2.6). The egquation

of motion then follows from the three Hamiltonian CPg given by

ep. =c [P aTp +necHsa@t? oy (2.7)
O a b

It is thus demonstrated that the solutions (2.4) & (2.5) with K=2

when put in canonical equations for the Hamiltonian (2.7

correctly explains two major tests of GR, namely the perihelion

32



precession of Mercury’s orbit and the bending of light.
Unfortunately it has been recently demonstrated by Peters (1990)

that while egqn. (2.2) is correct, equation (2.3) does not follow

from the eduation (2.1).. The field equation (2.1) when written in

a generai coordiate system should read .

and by correctly applying equation (2.8) [with pHV=0] to case of
tensors resolved in sphérical coordinate system gives the uniqgue

solution for\h11

which is different from Biswas’® result [equation {(2.5)1. However
there is no change in equation (2.4). Since Biswas®’® results depend
on (2.4) and (2.5) and the latter being incorrect, the claims of
HBiswas fall thrbuéh.

However, if fhis is the only error of BP, it appears that
some minor amendments to (2.8) could provide a vi;ble
flat—space-time theory of gravitation. In our opinion the error in
BP as pointed out by Feters is not the only weak point in thé
fheory. We observe that there are other drawbacks, which are to
be removed before one hopes to obtain a viable relativistic theory

of gravitation. Firstly, in order to obtain the egquation of motion

RBiswas resorted to a non—-covariant Hamilton'’s formulation.

Equations are thus not manifestly covariant. One therefore needs

to develop heuristically a fully covariant formulation for this



purpose.

The other shortcoming of BP refers to the claim by Biswas
that his theory correctly predicts red-shift. Though no supporting
calculations have been given on grounds of simplicity! We feel
that the matter of gravitational red-shift cannoct be treafed
lightly in connection with any flat—space—time theory
what—so—ever. Indeed, before one hopes to explain the observed
gfavitatinnal red—shift according to any theory of gravitation in
the.framework of global inertial frames one will have to first
contest the commonly held thesis that " the existence & of
gré?itational red—shift shows that a consistent theory of gravity
cannot be constructed within the framework of special relativity”
(Misnéf 1973). Any attémpt in this regard is clearly absent in BP.
In section 2.6, we will provide a guideline along which the
red-shift can consistently be treated in the framework of

flat—space-time theories of gravitation in general.

' 2.3 EQUATIONS OF MOTION

Ng have aiready noted that Hiswas’ formulation of the
equation of motion starts with the introduction of a
3-Hamiltonian, therefore the resulting canonical equations were
not manifestly 'covariaht. Besides, in view of the cherished
parallelism between gra;itation and electromagnetism in BF, it 1is
not intelligible why in the mass shell equation (2'6)'nuv and not
py would undergo change in presence of gravity.
In order to guess a correct equation of motion of a test
"object we shall rather resort to the covariant Lagrangian

formulation. The covariant Lagrangian of a charged particle in an
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electromagnetic field is composed of two pafts (L = Lf + Lc). The

is proportional to a.n- uHu” and the

free particle Lagrangian L Unuv

.F
coupling term LC is proportional to qAauOl where M s Qs and u” are
‘the inertial mass, charge and the 4-velocities of the test
particle and Ap are the components of the four vector potential

of the electromagnetic field (Goldstein 1964). With this analogy,

for a tensor potential huv of the gravitational +field one may

reasonably guess a minimal coupling term to be mghyvuuuv where
the gravitational charge mg may be assumed to be —me in view of

equivalence principle and the attractive nature of gravitational

force.

Thus the Lagrangian may be believed to be given by

It may be noted here that any other possible proportionality
constant ( including the sign ) in the 2nd term above may be
dumped into huu without any consequerice. One may thus assume

h .) u“uLJ

L. = mO(npv— 533

However , m, may be dropped and one may write

where a =71 —h

. The above arguments may thus provide some justification for the
d t iti - i i

assume ransi 1D§ nuv* npp huv in the free particle mass shell

equation fequation (2.6)1. We also take this cue but instead of
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taking the Lagrangian form (2.10) we shall choose

L = {a u“uu)ll2 - = (2.12)

Hv .
which alsoc reduces to the free particie L agrangian L;=
n uuuv)ll2 if hyv is assumed to be zero. The form (2.10) for
[5:% . A

the Lagrangian is rejected because one of the first integrals of

motion which follows from L is

M v
a dx dx_ - copst. ———— (2.13).
Hr  dr dr . :

This clearly contradicts the definition of proper time interval :
dr2 = — n dxtax” (2.14)
Hy

No such problem arises out of the Lagrangian L given in equation

" {2.12).

To obtain the equation of motion we start with the
Hamilton’s principle. The action integral may be written as
dxt dx” 1/2 dxt g

- q h 172
= —_—— —— = { - .
SJSL dr J{ a j 5 . dr Ji{ a » q ; ) ds

" where s may be any scalar parameter of motion. Therefore the

Lagrangian may alsoc be taken as

po o T (2.15)

The Euler-Lagrange equation corresponding to (2.15) becomes

greatly simplified if the parameter ‘'ds’ is taken to be
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o dx“ (:b’.v)l/2 - -

ds = (a

In this case the equation of motion can conveniently be written as

H 1% H
dx dx .dx -
+ —_— — + _— . =0 ———{2.17
N S, * avx,p ayv,K) ds ds auv 2 ] 2 )

Nl

The form (2.16) looks like the metric in GR. Indeed the equatiqn
of motion (2.17) as obtained above formally ;ooks like that of a
geodesic in_é curved spaﬁé—time defined by the 1line element
(2.16). However this has nothing to do with geodesics since the
present theory is in flat space-time and raising and 1lowering of

indices is done by n {and not a ).
Hy Ly

2.4 PLANETARY PRECESSION AND BENDING OF LIGHT

To obtain the orbit equation however we shall not use ‘the
eguation (2.17) directly, instead it will be advantageous to start
from the first integrals that are suggesteq by the symmetry of the
problem. Note that here we are interested only in the static
spherically symmectiric fields. We first restrict ourselves to 6 =
n/2 plane as usual. We have two first integrals of motion at our

14
disposal. Since L does not contain ( in a static gpherically

symmetric situation ) x0(=t) and xQ(=¢) explicitly the
-corresponding generalized momenta are constants of motion.
Therefore,
/ a. .u
oL 00 0O
Po T 7—6 ~ & . i/z2 ¢ T (2.18)
an ta _a” o
72
/ a . u,
oL 33 3
p. = = = —— =p,  ———— (2.19)
F i (a o uv)l/2 4
M



where ¢ & p¢> are constants.
However the equations (2.18) & (2.19) are supplemented with a
constraint condition that follows from the definition of the

‘parameter ds given by equation (2.16) :
a o= e (2.20)

Thus making use of (2.20) we can rewrite the two first integrals

(2.18) & (2.19) as

—0
B B T € ————(2.21)
-3
B, U = p¢> {(2.22)
In spherical coordinate system both npv & hpv are diagonal and

for spherically symmetric hpv the only non—-zero components of

h can bé h and h and so a takes the form {(for the chosen
HY 00 11 MY

orbit plane)

. -2 b ]
& = diag (ag, » a5, » reL,r).

Equation (2.20) can be written explicitly as

—Q 2 -1 2 2, -3 2
{ =
aoo(u )y T+ all(u ) + r{u ) 1.

Using (2.21) and (2.22) we cah write

2 I,
i +ag, (dr/ds)® + p; <
00




Now since

dr dr d¢ _ dr -3

ds ~ “dp “ds = dg

the equation (2.23) reduces to the orbit equation

£2 2 2 .4 _ 2 2
+ a (dr /dg¢) {(p, /r) +p, / r =1 ————orb (2.24).
a 11 T : @ _
Q0
‘"The usual substitution u = i in equafion {2.24) produces
52 2 2 2 2
+ a (dusdg)” p, + p, u-— =2+  ———— (2.25).
a 11 ¢ ¢
0Q
.
With the assumed soclution of h00 2 h11 of BF with K=1 (to
obtain correct precession Biswas had to put K = 2 1 and using the

o
flat metric in spherical coordinates as npv= dig (—1,1,r2,r25inL6)

850 = [1+In(1-26M/r)1 =~ — (1-2GM/v) —————(2.26)

a4 T [i+in(14+26M/r) 1 =~ (1+26M/vy (2.27)

rearranging and differentiating (2.23) with respect to ¢ and using

(2.26) and (2.27) the orbit equation takes the approximate form
2

fo +u= IEMU- + GM/S2
dg

g = Ml e es o (2.28)

where we have put 52 = — p¢ + S being the angular momentum of the
test cbiect per unit mass.

It is well known that the differential equation

2 2 ‘ 2 2
d’u / d¢ + u = nBGMua + 6M/S
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gives precession
w z.nx 14" }'r.:entury
for the planet Mercury. Equation (2.28) therefore, correctly gives
precession of about 3)(14"/Century for, Mercurvy.
In order to obtain>the bending of starlight grazing the
Sun one can also use the orbit equation (2.28) but in that case
the last term must be dropped since S, the angular momentum per
unit mass for a zefo rest mass particle is infinite. This is
because for a photon, for example, the linear momentum and hence
“the angular momentum {when its motion is not directed towards the
origin of the coordinate system) are always finite. In equation
{2.28) the term S was interpreted as the angular momentum per unit
mass for a massive particle. Here we extend thié meaning of S to
the case of a massless photon as well.

The resulting equation

d2u 7 de* + u = 3BMu> (2.29)
gives correct values for the bending of light (Bose 1980).
2.5 THE FIELD EQUATION
The field equations of Biswas
2 ‘ A, o
= 2 e ———
0 huv V_nGp“v + kakh“aa hv (2.1)
written in covariant notation yields
Fa o 33
h = 2nGp + kh h o e——— {2.8)
HY s HY Hoz 3 v
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sot oz f3
o R A (2.30)
or hpv;oy Phua;ﬁ‘ v .

in absence of matter (puv = Q).

For the spherically symmetric static fields

h = diag [ hoo(r), h

. (r), 0, 0 1.

11

From (2.30) Biswas erroneously arrived at the pair of equations

vh, = k(Y h_ )" - (2.2)
o0 " 00 -
2
= “ T A .
v2h11 +k(V h ) (2.3).

Peters (1990) has shown that the latter equation ((2.3) is
incorrect. It was further shown that if Equétion (2.30) is

correctly applied in a spherical coordinate system the only

consistent solution for h11 is . .

However, h00 can be taken as given by Biswas

2kGM

h = in [1—-2k6M 4 ————(2.4) .

Q0

|

It will be immediately seen that when these soluticons [(2.4) and

(2.9)1 are used in quatidn (2.23) the orbit equation becomes
approximately

2 2 2 2 2

d’u / d¢” + u = BMu” + GM (du/dp)” + GM/ST 00l (2.31).
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Surprisingly the above equation is also the path equation that
follows from Bagge’s pnnaeromotive force law of gravitation
(Bagge 1981; Ghosal et al 1987). It was shown elsewhere (Ghosal et
al 1987) that this equation vyields only about 14"/Century for
Mercury’s precession.

Thus to have correct results we need to modify the field
equations of Biswas; In order to do this we shall follow tﬁe
following guidelines :

{1) The new equationsishnuld be such that it would formally look
like equation (2.8). This is required by the fact that the typical
non—-linear form of Biswas’ equations result from a simple and well
considered heuristic arguments and we feel therefore that one
should not disturb it.

{2) Since the field equations are expected toc be of the second
ordér, the ;Dlutions for each component will have two arbitrary
constants in general. In the spherically symmetric case there will
be four such constants‘in total.Two of them may be made to vanish
from the requirement that h00 2 h11 tend to zero as r+ o . The one
remaining constant in h00 may be set by using the far field
épproximation and correlating the result with that of Newtonian
Gravity. The qﬁestion now is how to fix the other constant in hll'
For this, one needs to h;ve an additional postulate. BiSwa5 had to
make such a postulate in order to fix the arbitrary constant in
his erroneocus soiution o+ h11 [vide section (1v) of BPI. We will
rafher do it differently. Our field equation will be such that in
the spherically symmetric situation it auvtomatically would display
ong built-in constraint so that the problem of fixing the

arbitrary constant in h will be done away with.

11

Now we give our version of the field equations after the
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follnﬁing steps.

(1) Define a tensor Dﬁ which is diagonal and- has non—zero
components Di = —Dg = 1 in spherical polar coordinates. .

(2) Construct a scalar
O S <
v = 5 D, h, (2.32).
I1f the r.h.s of (2.32) is resolved in spherical polar coordinates

(Note that since yw is a scalar,the value of the same is’

independent of the coordinate system) we obtain

¥ o= 5 [hoo(r) + hll(r)J S e (2.33)

where hOO(r) & hll(r) are the values of the field cnmponenté in

the same coordinate system.
{3) Define another tensor Apv whose only hon-zero component in
spherical polar coordinate is A11 = 1.

Now we postulate the field equations

H A o g #* 0 o L (2.348)
uv o Hots 3 v HY

where
H =h -wA_ =h - —0*nwua (2.35).
HY HY [ Hy 2 $3 o Tup

Thnugh equation (2.34) contains the teﬁsors A“V and D » which have
simple forms in spherical polar coordinates, it does not mean that
the equation is adapted to spherical coordinates alone. Indeed,
the équation {2.34) represents the general field equations which
can be used in any coordinate system.

In the matter free region we have



H 3O _ oy P — (2.36).
priat potsf3 v '

From equation (2.35) it is evident that in spherical polar

coordinates and assuming spherical symmetry in hNP

Q and Hil .V'Therefore following

s the only

non—zeroc companents of H“v are HO

Peters we have

'1 2k6M ' -
= — - =3 = (2.37)
HOO ” in [1 = 1 3

and

e (2.38).
11 8)

However, from equation (2.35),

HOO = hoo(r) T (2.39)

and

H11 = hll(r) - hoo(r) —————(2.40).

From (2.38) and (2.40).fnllowé the constraint condition

hll(r) = hoo(r)

Thus we have

1 _ 2kBM | .
hoo = -—k—- in [}t ———?—] _____ (2-413)
‘ . . 21
h = _l_ in [1- _ihgﬂ_]

11 > -1 e (2.41b) .

One can verify that these solutions also give under

approximations the same path equation that was obtained in section
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(2.4) wusing Biswas’ incorrect solutions f[eguations (2.4) and
(2.5)1. The result of course is not surprising since the Soluticns
(2.41b) and (2.5) are the same in their first order. Thus we see
that after some modifications in the field equations and the
ponderomotive force law of Biswas it is possible to obtain correct
precessionvof Mercury’s orbit and bending of 1light. It is also
evident that Duf Lagrangian (2.12) representing the motion of a
test object will also give the correct result for the radar eco
delay experiment.

I1f for <c=ome reasons one wishes to adhere to Biswasg’

incorrect solutions for h, |, (r) [equation (2.5)1 and is prepared to

11
sacrifice the guidelines mentioned earlier in this section, there
is another version of the field equation
h o 3 g A A =k (h R 36 A A% 3By (2,42
; HYIA 4 HYsa HOE3 VY 4 Ho 3 D

where the scalér,

- of 4
PEm N A

One may resolve the equation in spherical polar coordinates

and
verify the following non trivial eguations :
12 82 sdry = —k tdh, rdr)2 A
oo dh00 dr) = -k ( hOO/ r ————(2.43a)
2 d 2 L 2 o
1/v —ar {r dhll/dr) = k (dhil/dr) —————(2.43b)
. Spolutions of which (dropping the additive constants)
h = —1—-1n £y - k i e (2.44a)
00 K Ar -ana



1 k
and h11 = T in £1 - “Br 1 (2.44b)

with the additional postulate B = —-A result in eguwatiaons (2.4)

and (2.5) used by Biswas.

2.6 ENERGY EQUATION AND REDSHIFT

Biswas ciaimed that the results of the gravitational
red-shift tPound—Rebka Experiment (19460)1 matches.with his theory.
- However, it was not worked out on the groﬁnd of simplicity. We
thué havé no means to understand what precisely was in the
author’s mind regarding the explanatibn of gravitational red—ghift
Sand we think that the matter of red-shift 1in the context of a
flat—space—-time theoryA requires some deliberations. Being
essentially a special relativistic theory, BP deals with standard
clocks and scales wgiéhvshould remain unaffected by the field.
Therefore the common general relativistice interpretation that
red-shift is the result of gravitational retardation of clocks
{Weinberg 1972) is hence no longer valid in special relativistic
theory of gravitation. There is another heuristic interpretation
according to which energy of a photon must decrease when it elimbs
out of a gravitational field {(Miener 1973; Einstein 1923). An
important corollary that follows from the above itnterpretation is
thét the gravitational red-shift must imply the non-existence of

global Lorentz frames (Misner 1973; schield 1960). Thus any effort

to consolidate (globally) special relativity and gravitation seems
to fall through unless red-shiftt is viewed from a different
perspective. Below we shall see how gravitatinnal +field should
bring in changes into the atomic (or neuclear) processes itself so
that similar atoﬁs {or neuclei) at two different spatial locations

would behave differently. This fact will pfovide an explanation
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for the red-shift accordingjtb BP or any other flat-space—-time

theories for that matter.
To understand. this let us first calculate the energy of a test
object of rest mass Moy undergoing radial motion.

We start from the equation (2.20). For radial motion we can write

-Q 2 . -1 .2 _
250 tul) + agy )y =1
2 2 2 =
or a,.. (dt/ds)” + a,,K6 (dr/dt) (dt/ds) =t = ———— (2.45).
00 11
Substitufing GO = dts/ds = s/a00 {vide 2.21) in equation (2Z.435)

.and multiplying it with My on both sides we have

m. (~a ) 1/Z
O 00
E = R ) = ]1/2 ) T {(2.46)
#117%00°Y
' 2 2 2 , . ) .
where we have put —mael = E”. The gquantity E can be interpreted

as the.total energy of the particle in a gravitational field,

since, . in the far field the right hand side

mo/(l—vz)ll2 which is the so-called relativistic energy.

reduces to

Consider that an atomic or neuclear transition {as an

example one may'consider the 14.4 kev transition of a Fed7 nucleus

which was used in the Pound Rebka experiment) takes place between

"the two of its energy states E1 and E2 with the corresponding rest

masses m, & m., of the atom / nucleus respectively ([Note that

according to SR an atom (or & nucleus) will have different rest

masses for its different energy statesl. Then from (2.46) we have -

(—a )

. _ 00 — e
E_ —E, = (m m,) 5172 hy {2.47)

5
£1 + (aillaC!C))v ]
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where » is the frequency of the emitted

compare this transition with that

energy states .corresponding to the same rest masses

photon.

of a similar

infinity (aoo-e -1, a 1) we have similarly

1

-
1 2 NI ¥

= hp’

we

wish to

with two

&

where the prime denoctes the corresponding quantities at o .

I1f the transition takes place

when the

atoms

are at

{v=0) at their respective positions,we have from eguations

and (2.48) the frequencies of the emitted photons, given by

“hy = Am (—300)1/2_= Am [1 + 1In
and ' hp! = Am
where  Am = m, — m

2 1

or combining (2.49) and {(2.350)

’ ) 1/2
v = v 1 + 1In (1-26M/r)>13°

The equation ((2.51) represents

the

(1-2GM/r) 1

172

gener al

redshift

m at

2

(2.48)

rest

(2.47)

(2.49)

(2.50)

(2.51).

formula

-according to our theory. Retaining the first term in the expansion

pf the logarithmic term in (2.51) we have

» ~ »’ (1 — 26Msr) 2

From the 1last expression {(which

is the

typical

(2.52).

general

relativistic expression) it is evident that the present theory can
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correctly account for the observed red-shift.

2.7 SUMMARY
Among several attempts to obtain a Special Relativistic
" extension of Newtonian GFavity {SRNG), a recent one proposed by
T.Bisyas seems to be promising. However, there are sevefal
shortcomings, some modifications have been suggested in  order tD.
remove these shortcomings. in section 2.3 we have heuristically
developed a covariant bLagrangian formulation for the equation of
motion of test objects. Secondly in section 2.5 we have developed
heuristically a tensorial field equations and  the equations are
found to be non—-linear, the vacuum spherically symmetric solutions
for which when put in the proposed egquation of wmotion produces
correct values for the advance of the perihelioﬁ of Mercufy’s
orbit and bending of light near the Sun. The prospect of
accommodating gravitational red-shift in context of
flat—-space—time theories in general is discusséd in =ection 2.6.
All this has:been done just to show that it is possible to.
cbtain a Lﬁrentz covariant theory of grévitation, similar to that
of .eiectromagnetism, which can duplicate all the verifiable
general‘relativistic effects. Among other things this

article

discusses the pedagoqgical importance of the preseht

flat—space-time theory of gravitation and in no way intends to

project it as a viable alternative to GR.
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