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Abstract

Five- dimensional Bianchi type-111 cosmic string coupled with perfect fluid is

considered in Rosen’s bimetric theory of gravitation. It is observed that
cosmic string couple with perfect fluid does not exist. Hence only vacuum
model can be obtained.
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1. Introduction

Rosen [6] has modified the theory of gravitation by introducing a second metric tensor ¥;;besides the
Riemannian metric tensor g;; at each point of space-time. Accordingly at each point of space-time one has
two line elements-

ds* = g;dx‘dx/ . (1)

do® = Y;dx'dx’ )

The g;; describe gravitation and interacts with matter. The back ground metric ¥;; has no direct physical
significance but appears in the field equations. Therefore it interacts with g;; but not directly wit matter. One
can regardY;; as giving the geometric that would exist if there were no matter. ds is the interval between two
neighboring events as measured by a measuring rod and a clock. The interval do is an abstract or geometric
quantity not directly measurable.

Rosen has proposed the field equations by bimetric relativity as-
L

k! =N/ - g! = —8nxT/ ©)
. 1 ,
whereN/ = —>y“ [g" gy |a]|p )
Here vertical bar (]) denotes the y- covariant differentiation.
1
_ N _ (92
N—Na,K—(y) (5)
g= dEt(gij)v Y= det(yij) (6)

andTij = Energy momentum tensor
equation (3) is obtained from Einstein field equation —
. S )
G! =R} —-g/R = 8nkT/ )
Pursuing all the derivative of g/ of y- differentiation. Using y all derivatives does not change the physical

contents of the field equations but it has some advantages. One can derive the Einstein field equations for
empty space from the variation principle.Rosen [7 ] modified the version of bimetric relativity in accordance
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with perfect cosmological principle.In this new version the back ground metric y;; is considered as a space-
time of constant curvature which has the same degree of maximal symmetry as that of the flat space-time. It
is very interesting to note that “Black hole” a creation of general theory of relativity does not exist in
Bimetric theory of relativity.

Wang Xing et al [8], R. Bali [2] studied Bianchi type -111 cosmological models with bulk viscosity in
general relativity. Bianchi type- 111 string cosmological model with time dependent bulk viscous was studied
by Raj, Bali [ 2] the behavior of model with presence and absence of bulk viscous was discussed. Adhav et
al[ 1] were studied both meson afield and masonic perfect fluid models and found that only vacuum models
can be obtained.Ronghe and Mahurpawar[5 ] ,Mahurpawar[ 4] were studied four dimensional Bianchi type-
111 models taking the energy momentum tensors cosmic sting and cosmic string coupled with perfect fluid
and conclude that there is no contribution of cosmic string and cosmic string coupled with perfect fluid.

In this paper | have shown that higher five- dimensional cosmic string coupled with perfect fluid does not
exist in Rosen’s biometric theory of gravitation. Hence a vacuum model is obtained

2. Five- Dimensional Bianchi type —111 Model and solutions-
We considered here the five dimensional space-time described by Bianchi type-I11 metric-
ds? = dt? — A?dx? — B%e**dy? — C*dz* — D*du? (8)
where A,B, C and D are functions of “t” and « is a constant.
The flat metric corresponding to equation (8) is

do? = dt? — dx? — dy? — dz? — du? 9)
T) =T}y + (€ +p)vi0/ —pg? (10)
Thtring = Pt — Ax;2! (11)
Wherepis the rest energy density of the system of string, A is the tension density of the string, we consider
p=p,+4 (12)

Herep,is the partial energy density attached to the string. The cosmological co-ordinate system is taken
along x-direction i.e. vsv°> = 1.u‘represents the five- velocities and x/ represent an anisotropic direction i.e.
direction of string.

Wehave u,u/ = —x;x/ =1 ux/ =0 (13)

ebeing the density p is the pressure . The components of energy momentum tensor for the cosmic string
coupled with perfect fluid are-

T'=—p+1 , T}=-p=T; =T} and T2 =c+p (14)

Rosen’s Field equations (3) of biometric relativity for Bianchi type —I11 metric (8) with the help of (9) and
equations (10) to(12) can be written as —

(3),+ (), (), (3), = om0 a9
(), E),+ (@), +5), = 16mav (19)
(), +3),- (2),+(5), = 16mar an
(3, (), (5), = 16mp @
(), (5), = (5),~ (3), = -tomte +» )
Using equations(15) to (19) we obtain

2 (%4)4 = 16mkp (20)
2 (%4)4 = —16nk(—p + 241 +¢€) (21)

Using equation (20) and (21) we get-

20+e=0 (22)
By reality condition 1 > 0 ande > 0i.eA=0=¢ (23)
With the help of equation (23) the field equations (15) to (19) can be written as
Ay By Cy Dy _
(), + ), +(2),+ (), =0 (24)
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=0 (25)

),+(3)
3, +(5),=0 9)
),- (%)
),- ()

(5),+ (), +(),-(),=0 27)

2, 5),-(2),-G),=0 @)

By Equations (24) to (28)
A=el (29)
B =e (30)
€ =e (31)
D = ech (32)
Using equations (29) to (32)
The line element (8) becomes-
ds? = dt? — e2idx? — e2he2ady? — 263 qz2 — o2¢igy? (33)
By proper choice of coordinates this metric can be transform-
ds? = dt? — e?"[dx? + e**dy? + dz® + du?] (34)

It is observed that the equation (34) is free from singularity at T = 0

3. Conclusion

We have studied Five-dimensional Bianchi Type-Ill anisotropic cosmological model taking cosmic string
coupled with perfect fluid an energy-momentum in Rosen’s Bimetric theory of gravitation and we observed
that there no contribution of cosmic string coupled with perfect fluid to this model so Bianchi type-I11 model
is free from singularity at ==0, a vacuum model can be found.
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