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ABSTRACT

In the present paper Bianchi type VIII space time with perfect fluid in f(R,T) theory of gravitation (Harko et al,

Phys. Rev. D.84, 024020, 2011) is presented. Exact solution of the field equations is obtained. It is observed that the
universe is anisotropic with early acceleration and late deceleration.
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1. INTRODUCTION

Cosmological observations such as cosmic microwave background radiation, type la supernova [1, 2] shows that the
universe is accelerating. There are various interesting possibilities invoked in order to explain acceleration of the
universe. Among these f(R) modified gravity models have attracted a lot of attentions [3-10]. In Einstein field

equations of general relativity, which are derived from an action principle by Hilbert, by adopting a linear function of
the scalar curvature R , in the gravitational lagrangian density. There is no reason why the gravitational action should
be linear in the Ricci scalar R . It has been suggested that cosmic acceleration can be achieved by replacing Einstein-
Hilbert action of general relativity with a general function f(R) . Harko et al [11] proposed another extension of

standard general relativity f (R, T) . This theory of gravitation is generalizes f(R) in which an arbitrary function of
Ricci scalar is coupled with the stress energy tensor T.

Very recently Adhav [12] obtained exact solution of the field equations in respect of LRS Bianchi type | space time
filled with perfect fluid in the frame work of f (R,T). D.R.K. Reddy and R.Santhi Kumar [13] explores LRS Bianchi

type 1l universe in f(R,T)theory of gravity. FRW viscous fluid cosmological model in f(R,T)gravity studied by
Naidu et al [14].

Motivated by the above investigations we have investigated Bianchi type VIII cosmological model in f (R, T) gravity.

2. METRIC AND FIELD EQUATIONS.

The action for the modified theory of gravity is
1
s=mf(f(R,T)+Lm)\/—gd4x (1)

where f(R,T) is an arbitrary function of the Ricci scalar R and T is the trace energy momentum tensor of matterTij ,

L, is the matter lagrangian density. The field equations of f (R, T) gravity model as (Harko et al 2011)

1 .
fr (R, T)R;; :Ef(RaT)gij +(gijvlvj _Vivj)fR(R:T) =8xTy — fr R T)T; — f (R,T)E; (2
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Here fg =% , It =% Vi is covariant derivative.

Assume the function f(R,T) given Harko et al
f(RT)=R+2f(T) 4

where f(T) is an arbitrary function of trace of the stress energy tensor of matter. The matter lagrangian can be taken as
L, =—p . Also we choose

f(T)=ul ®)

Therefore using equation (2), (3), (4) we obtain

Rij _%Rgij = 8T, +2f'(T)T; +(2pf '(T) + £ (T))g; (6)

where the prime indicate the differentiation with respect to argument. We consider a spatially homogeneous Bianchi
type VIII metric of the form

ds? = —dt? + R°[d6? + cosh? (0)d¢?]+ S*[dy +sinh(8)d ¢]? @)
where (0, ¢4,) are the Eulerian angles. R & S are functions of t only.

The energy momentum tensor for perfect fluid distribution is given by

Tij I(P+ p)Uin+p9ij (8)

where p is the energy density, p is pressure. Here we consider the case when the perfect fluid obeys the following
equation of the state

p=y O0<y<l 9)
In commoving coordinate system we have

T =T =TS =pT/=p (10)
T=T +T7 +T5 +T, =3p-p (11)
The field equation for the metric (7) takes the form

Rus  Sas  ReSs  S°
—+—+ +——=8m+7up- 12
R AT (12)

2 2
2M+R_4_i_£=8ﬂp+7lup—lup (13)

R,S, R? 1 s?
2474 4 = - 8rp+5up-3 14
RS "R RZ 2R 0 +5up —3up (14)

where subscript ‘4’ denotes differentiation with respect to t. using the transformation R =e®,S =e” dt = R?Sdr
equations (12)-(14) reduce to
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2
a+ f-a —2aﬂ+%e4ﬂ =8+ 7up—upkt?

2
20-a —2a p-e*? —%e“f’ =@ +7up-uple

26 p— 22 —%e"ﬁ — (~87p+5u p—3uplet* 2

where overhead dot indicate differentiation with respectto 7 .

Using equations (15) & (16) we get
o p20%2f _ /“3— e _0
Assuming the relation between the metric potentials
a=ng
where N is arbitrary constant. We obtain
8= 1 gomp 1 oap
n -

1 n-1

Taking £ =log(u) & n = 0equation (20) reduces to

where c is integration constant.
On further integration equation (21) leads to

R=1
7
F+£cosh(2r)} i
2 4

3. PHYSICAL AND GEOMETRICAL PARAMETER

S

Density and Pressure are obtained as

1 —67 —(L+ 47z W3 cosh(2r)

p= L
[5u% — (87 +3u)(87+7 ,u)](z + 2cosh(2r)j
1.25+ﬁcosh(21)
o=t 2
8r+Tu

2o

1
87+ 7u)| =+-—cosh(2
87+ ,u)(2+ 2COS(r)

V3

. %
Volume V = {§+Tcosh(2r):l
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Expansion scalar 6 = M (27)
3+343 cosh(27)
L2
Shear scalar o2 = — Ssinn”(27) > (28)
(3+ 33 cosh(2r)|
Deceleration parameter g = 6cosech(2r) (29)

/3sinh(27) - cosh(27)
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Fig. 1. Deceleration parameter versus time
It is from equations (27) and (28) observed that the ratio of shear scalar to expansion scalar is not zero. The value of
expansion scalar tends to constant at large time. This means that the universe is anisotropic. The deceleration parameter
at early epoch is negative and at late time positive i.e. early acceleration and late deceleration.
4. CONCLUSION

We have presented Bianchi type VIII universe in the framework of modified f(R,T) theory of gravitation in the

presence of perfect fluid. We found that the universe is anisotropic. Early acceleration and late time deceleration nature
of the universe is also observed.
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