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Abstract — The paper provides interior solution of an electric and scalar charged fluid sphere in general
relativity under certain assumptions.
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1. INTRODUCTION 2. THE FIELD EQUATIONS AND THEIR
SOLUTIONS
An interior solution of electroscalarly charged static
‘dust’ sphere has been found by Teixeira et al. [4] We consider the spherically symmetric metric given
and it has been shown that the geometric mass of an by
electroscalarly charged sphere is
(2.1) ds’ =e™dt’ —e™dr’ —r'e” "d0" —r'e” "sin’ 6d¢’
(2 2\L/2
m= (q _Vb) where r, and t are numbered 1, 2, 3 and 4
respectively. Here O and O are functions of alone.
where q is the electric charge, b the scalar charge
=41 Einstein — Maxwell scalar field equations are
and ¥ =T+
Florides [1] has shown that the geometric mss of a (2.2) R = -\ﬂi‘ =<8,
charged sphere is -
m=p(a)+e(a) (23) T =(p+puu’ -5P+ H -F"E,, 4 l:” F,|+k!
H n| % .

where, (a) is the contribution from the mass density

and (a) is that from electric charge. So et al. [3] have (2.4) 4myK| =s"s -
found Reissner Nordstrom solution from the

Schwarzschild solution by a co-ordinate

transformation and have shown that the geometric (2.5) F":v=4nou",
mass of a charged sphere is

N |-

(2.6) E =0

2 2 1/2 v

m:(ms +q )
2.7) S* =—4mp

where, mg is the Schwarzschild mass and q is the

charge of the sphere. Paul [2] has obtained an where P, and q are the mass density, pressure,
interior solution of electroscalarly charged fluid charge density and scalar charge density
sphere and has shown that the geometric mass of respectively, s is the scalar field. The matter is at
the sphere has contribution from its mass density rest in the co-ordinate system of (1) so that

and scalar electric charges. In the present paper, we

have investigated the interior solution of an electric u" = bl: (5 ) 1/2

and scalar charged fluid sphere in general relativity
under certain assumptions.
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=ty exists

along radial direction where Vis the electric
potential. The suffix 1 indicates differentiation with
respect to r. equation (2.2) with the help of equation
(2.1) gives

The electric field is such that only F41

(2.8) n, + 2, n(p+3P)e™ +e My
r
o) 3 52 2n
o, == -
1 2 -ll 2 ]l ¢
o — 0‘12 — LT+ 3, B 2n,
n= il 2711

(2.9) =—4n(p-P)e™ +e ™y, - 2ys;

1 l 1 PR TS T e
2. K2 —— T, ame
(219) MMt T TR P

-

n(p—P)e™ +e"y;

(2 ll) —(r l“u _4nr:c;‘(l n

@.12) &(r's,)=-dmpprie™,
dr

Now since there are five equations and eight
variables, let us assume

2(1=A1'l
(2.13)2n=Br ;
s=Cr

where A, B and C are constant. The first two
assumptions of equation (2.13) ensure flatness at the
centre and the third makes the scalar field zero atr =
0

Now with the help of equation (2.13) equations (2.8)
to (.12) give

= Af

= {(m B)= -+ 4
r -

(2.14) l6mp =

(2.15) xnp=i_,((|4n—:,\)r—(38’ ~AT-2AB +16y¢’ )
bl

(e )]

(2.16) er%n: 1 f(\m —]J
..({

+L(38: ~ A’ =2AB-16y¢*) - -‘—m +B)
16 4r

\ Be

(2.17) 47tcr—[";—lrf-"' +|:%+A \|F“ Jc-‘

Ar

(2.18) 4np=2FS
"'.’r

Now we see that e, p, i.e. mass density, pressure,
charge density and scalar charge density all become
infinite at the centre r = 0. So there is singularity in
these quantities at centre.

However if we choose

(2.19) 2a=Ar",2n=Br',s :cr""‘" = —:(I':'B— TA)

Then at the centre r = 0, we get

(2.20) 8mp, = -i—(l?l! ~-T7A)

5
(2.21) 16mp, ai(A +B)

'~ 2AB+16yc’)"?

(2.23) 4np, =65
v

Here if we assume that constant A and B are
positive then 00 and p0 are both positive if

B>1A
17

Also 00 is is real if
(2.24) 3B° = A’ -2AB+16yc’ >0

The geometric mass of the sphere is

fJ
[
'J‘I

w=]  oar

) b=l B=0

where dv (the proper elementary volume)

26) dv=r'e’ "sin0dO dodr.

Thus, the geometric mass of the sphere [for the
choice equation (19)] is given by
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' (B B \'5] ;
(227) M=|| :(ITH—T‘.-U-j SA =B 43AB |17 |xe rdr

I 7o 3 ; S
+1 j(?_c “hy; +67s; )e rdr
=u(a)+e(a)+s(a)

Thus the mass density, electric charge and scalar
charge densities contribute to the geometrical mass
of the charged fluid sphere as is evident from
equation (2.27).
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