


I. INTRODUCTION

At present the theoretical and experimental Jjustifi-
cation of the "Fifth" force is a vital problem. The "fifth"
force can be explalned as the correctlons,predicted from the
quantum gravitatlon, %o the law of reverse gsguares. The most
developed model 18 the account for all recent experimental
results.

It 18 of interest to investiigate the role of the ‘'fifth’
force in astrophysics [2,31. Thus, the authors of GHN show the
influence of the 'fifth' <force both on gtatiohary and moving
objects [4,5,61. However the study of spherical-symmetrlcal cage
only reduces the value of Tesults achieved, &g perturbed
configurations present the greatest practical iInterest i7,81.

For configurations 1n question the analytical representatlons
of internal and external potentiml are obtained. This 1s the maln
difficulty of many astrophysical problems, particularly  the
questlon of the role of the 'fifth' force in astirophysica.

Tn the second section of this paper the mathematical
tormulation of the problem and determinations of some designaticns
are made. The analytlcal representation of the internal potentlal
13 obtained in the third section, alsc the technique developed 1n
this sectlion 18 used In the forth section devoted to the external
potential. The main results are discussed in the concluslon.

11.THE MATHEMATICAL FORMULATION OF THE PROBLEM

In GHN model the gravitatlonal potentlal 183
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where Yukava terms conrorm ihe contribution of the  2pln-0
gravigcalar and apin-1 gravipuoton. The main aim is the obtaining
of the representaticns for the potential (1) for the internal and
external parte of perturbed ellipsoidal configuration D. The
equatlon of the aurtace of tie D can he glven in the fallowling way
81
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where: Xk=Xk/ak. 20,20 apre the semi-axes of the parent ellipsoid
in coordinates X*.

Let the function Z(X1,¥2,X2) «governing the perturbation of
the surface, and the distributicn of density p(Kidg.X;) be the
continuous functions and approximate them, according to the well-
known Stone-Welrstragge theorem, by the pelynemials  in X} of

degrees P and L accordingly:
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It 1z obvlous that instead of eqs, (1) one can consider the
gquivalent eqa. (4): '
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because each term In egs.(1) can be obtalned from eqs.(4) with a
proper perameters A and €. That is why, 1t iz natural to reduce
the whole problem to the investigatlon of the eqs.(4), which will
be termed later on as the potential In accorfance with its phy-
sical sense.

For the essential reduction of the notaticns the following
operator is used [8];
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III. INTERNAL PGTENTIAL

3.1 TUpon expanding the exponential in eqs.(4) Into the series in
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the powers of |7- r'\ and collecting the terms with even and
odd powers the Internal potentlal can be divided into two parts:
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It ig necessary because of principal differences between
even and odd powers [81. The repregentailon of q’; and
PpE will be cbtained in 1tems 3.2 and 3.2 respectively.

5> THE REPRESENTATION OF THE <Pr
In the new syateém of coordinates:
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upon integrating with the reapect to ile R aubject to egs.(3) the
eqs. (7) takes the form:
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but R can be defined from the equat'ion of the surlface:
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For this purpose 1t 1s necessary to use the method of the
B]u'man—Lagrange gerles [9],

Thus 1if Z(e) - an enalytical function in the circle
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then the fumction R™® can be expanded Into  absolutely
convergent series:
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Substitution now of eqa. (13) into egs. (10) with the changing:

R=y+1, -2<y=0, gives:
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For the determination of the Fs and later on the followlng
assertion will be necessary:
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PROOF
The right part in egs.{16) can be expregsed as an integral:
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By integrating « times by part, one can easlly achieve the
asseriion.
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Now after changing the order of summation the eqs. (14) take the

form:
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4.2 REPRESENTATION OF THE P
In the new gystem of coordinates commected  with the point of

observatlon:
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Now upon the changing R=-T+U(y+1); -2<y=0 from 8q9.{2%) with
takln.g into account eqs.(20) transplres the form:
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It 1s obvious from egs.(16) that:
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It 1s essential to note, that if (N-p)<2(s~1) and (N-u)
are odd, then Fs=0. Therefore there are only non-negative powers

of the U 1n egs.(22).
Thus, from egs.{(22) and €49.(23) the representation of the
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P:  can be obtained:
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and upon the Integrating the eqs.(2) wilth péspect to the R one
can obtaln the followlng expression:
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R can be defined from the equation of the surface,which
according to the egs.(18) takes the form:
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If ©(f)is an analytical functlon 1n the circle
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then the function R™® can be expanded in this e¢ircle into
abgsolutely-convergent series:
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It 1s necessary to point cut that eqs.(24) is valid 1f ¥=0,
but 1In this case another expanding of R™? 1s needed.

3.4 The eqs.(17) and eqs.{(24) iaking 1nto  account the
relations (6-8) are,as a matter of fact, the complete solution of
the analytical representation of the potentlal of configuration D
In the form of serles 1In the parsmeter of the perturbation
#, the coefficlents of which are the polynomials in coordinates of
power 2n +P+s(I-2)+43 . If n,=0, the eqs.(24) describe the
Newtonlan potential.

IV. EXTERNAL POTENTIAL

4.1. Upen expanding the egs.(4) into the three- dimensional Taylor.
series, converging at least beyond the surrounding sphere, and
upen integrating with respeet to the R 1n the system of
coordinates (9) one can obtain the following representation of the
external potential:
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where: k:cue*ed*;*a , A SL=3madedy ,

but R=R(8,¢) can be defined, as in the previcus case, Irom the
equation of the surface (11)}. wWhile fulfilling the conditions (12)
the function R™® can be gxpanded 1into Burman-Lagrange series
(13). 30, 1n such a way from eqa.{25) taking into account the
2qs. (13), (15),(16) 1t 1is obvlious that the external potential can
be represented in the followlng way:
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Now the problem reduces to defining the differential form:
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4.2 Let expand MF(“‘-") into the seriles:
(28)
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Then upon uging the Redrige formula [10] one can obtained:
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If n, - even:
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where: (1i,-1) is even,and expressions between the brackets are
defined according to egs.(29) and (30).

It n =1, then:
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4.2 £gs. (26) with eqs.(29-32) determine the external potential

of conflguration D in the form of serles in the parameter of
perturbatlon ®. It 13 Important to note that the representation
of the form (27) has been obtalned using the expanding of the
exponential, however 1t 1s evident that 1t contains the multiplier

exp (~£r) and the coefficients of the expanding the
€gs.{(27) have the form of polynomials 1n X .
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V. CONCLUSTIONS

In the present paper the analytical representations of the
potentlat: of the perturbed Inhomogenecus configuration 0 1in the
form of serles in the parameter of perturbatlon are obtained.

Ag to the 'fiftth' force, it is necessary to point out that
the neutron stars ~are the most interesting objects for
investigaticn,because of their rapid rotations {v/¢ - 0,1 at the
equatorial surface) and size comparable with gupposed range of the
new force. The conslderation , In thils case, of the ellipsoldal
configurations is of necessity im principle.

The authors belleve that the results of thls paper will Ifind
a lot of applications In asirophyslcs, geophyslcs and other fields
of gclence due to its universal cheracter and the opportunity of
using the methods of numericil calculations and analytical
tranaformations [113.
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