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1. INTRODUCTION

There are number of interesting solutions that have provided into the effects of anisotropy on star parameters
[5.6]. However, many of these solutions have a limited applicability to astrophysical situations since they do not
satisfy certain physical restriction usually imposed upon density and pressure, Viz. that the pressure should not exceed
the energy density (dominant energy condition), and that the (adiabatic) derivatives of the pressure with respect to the
density should be less than or equal to unity [4] (macro causality condition). Exact analytical solutions of Einstein’s
Field equations are of much value in general relativity. These solutions are generally obtained by using different
conditions and assumptions. One of the assumptions made for obtaining the solution is that the space time be
conformably flat. This assumption has been widely used in relativity theory [1, 3,7,8,9 and 10].

Here in this paper we have obtained two exact analytical solutions of Einstein’s field equations for static
anisotropic fluid spheres by assuming that space-time is conformably flat. In first case we have used a judicious choice
of energy density p and in the second model we have chosen a suitable form of metric potential g;;. Both the models
are physically reasonable and free from singularities energy density pradial and tangential pressures have been
calculated for both the models. It is seen that densities for these models drop continuously from their maximum values
at the centre to the values which are positive at the boundary.

2. The field Equations and their solutions.
Consider the line element in the form
(2.1)  ds? = ePdt? —e®dr? —r%(d6? + sin2 6d@?)
Where « and g are functions of r only.

The Einstein’s field equations in general relativity.

22) Ri-1

-~ SRS = BT

For the metric (2.1) are

(23) —8rTl =e™@ [§ n i] L

r2 r2

(24) —8nT} = —8n7§ — e [+ 2L L2, (Eo0)]
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r2

4 _pma (1) L
(25) 8rTy =e (r )+r2

Where a prime denotes differentiation with respect to r. Throughout the investigation we set velocity of light
¢ and gravitational constant K to be unity. The energy momentum tensor is given by

(26) T'= (p+pu'y —pd
The above field equations for anisotropic fluid sphere provides us
27) e (l - a—) ~L= —8mp
(28) r—z — e'”‘ (r—z + T) = —87Tp7"
_ 1 1o 1 12 1 " 1 ﬁl—al _
@9) e [a'p =367 =36 3 ()| = —omm
Where p is energy density and B. and P; are the radial tangential “pressure” respectively.
For the spherically symmetric metric (2.1) non vanishing components of the Weyl tensor.
1 ' 1 ' 1 1 1 "ot 1 1 "
(210) Cipiz =57B +pra —ce +2-— Zrza B - ﬁrzﬁz + Erz[)’
C1313 = sin” 6 Cya12,
B
Cio10 = 23 Ci212
C2323 = —SinZG e_“TZClzlz,
Ca020 = €F~*Cip12
C3030 = —sin?6 e~ Cyp15,
We suppose that the space-time is conformally flat for which vanishing of Weyl tensor give

a 1 2 r! " 1 ' '
@iy G-H-E Bl B L=

Now we use the transformations.

(2.12)

e *=1
(2.13) B = 2logy
(214) r2=2z

So that equations (2.8), (2.9) and (2.11) may be combined to give
(215) zt,z+1—-1t—4nz(p; —p,) =0
(2.16) (4tz®)y,zz+ (2z%c,z—t+1)y =0

Where the subscript Z following a comma denotes differentiation with respect to z. Integrations of equations
(2.15) and (2.16) give
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e =1+r’+8mr? [ [@] dr

(2.17) =

2
(2.18) y? = ef =12 [Cef(r) + De‘f(r)]

Where A, C and D are integration constants and

a
e /2
(2.19) é(r) = der
The constant 4, C and D can be fixed by matching the metric functions (2.17) and (2.18) to the

exterior Schwarzschild solution for a mass M radius r, given by

(2.20)
_ 2£(0)/2 <ﬂ 14 (1—2M)3/2)>
27‘0 ) )
(2.21)
_ 2£@0)/2 <1—3M 14 (1—2M)3/2)>
27‘0 ) )
(2.22)

1—2M)

e—a(m) — (

To

We see that equations (2.7)-(2.9) and (2.17)-(2.19) are actually three equations in four unknowns p B, P; and
&(r) and thus the system is intermediate. To make the system determinate we require one more relations or conditions.

For this we choose the energy density p As

(2.23)
31 1 1
8mp = (1+Ar2) (1+Ar2 + E)
Where A is a constant to be fixed up by boundary conditions.

The distribution has been already considered by Durgapal and Banerjee [2] for the perfect fluid solutions.

Now using (2.23) into (2.28) we get.

(2.24) e* = 2(21_;;:‘) where

N

T

(2.25) x =1

7o

_ 4M/TO
(2.26) u= T—am/ry

and M and rqare the mass and radius of the sphere.

Also the function is given by

(227) e~*ry2 = expEZE[E\/Esin‘l (1_?“)] [4+”x:2ﬁn] with
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2.28) n? =2+ ux — pu’x?
( px — p

Putting this into equations (2.18) and using C and D from (2.20) and (2.21) we can finde”. The density, radial
pressure and tangential pressure are obtained as.

(2.29)
8npr{ = 1:” (1+1ux + %)
(2.30)
Brp, 12 = 2/ ce o (4 Sux —2ant) HAx(4-Spx +242n)
2x(1+ux) (ux +Dx /ce ~$1§)
(2.31)
8rp 1é = 3u?x : [Dx/ce_fr()z4—5yx—2\/7n+#x(j;_52#x+2\/7n)
(A+px)? | 2x(ux+D x/c) (ux+D x/c e 57§ ) (1+ux)
3. REMARKS

Here we see that solutions obtained in this paper are free from singularities and density of the fluid sphere
drop continuously from their maximum values at the centre to the values which are positive at the boundary.
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