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Abstract. Bianchi type I static space-time filled with barotropic perfect fluid 

distribution (p = y p) in general relativity, is investigated where p is the isotropic 

pressure, p the energy density and 0 Sys 1. To get the deterministic model of the 
universe. we have also considered some special cases which fulfills the barotropic 

equation of state. Some other physical aspects of the model, are also discussed. 

Keywords. Bianchi I, static, barotropic, perfect fluid. 

1. Introduction 

Static universes play a significant role in understanding the phenomena of 

cosmological and astrophysical significance. Einstein and de-Sitter derived static 

cosmological models in which the material distribution is that of perfect fluid. Static 

cylindrically symmetric space-time representing material distribution has been 

obtained by Marder [6]. Hargreaves [5] has discussed the stability of static spherically 

symmetric fluid spheres which consist of a core of ideal gas and radiation where the 

ratio of gas pressure and the total pressure is a small constant. Singh and 

Abdussattar [8] have obtained an exact static spherically symmeric solution of 

Einstein field equation for disordered radiation and to overcome the difficulty of 

infinite density at the centre, they have assumed that the distribution has a core of 

finite radius r and constant density E which is fitted to the solution of disordered 

0 
radiation. Teixeira, Wolk and Som [9] have obtained an exact solution of physically 

analogous systems with plane symmetry. Teixeira, Wolk and Som [10] have also 

considered a source free disordered distribution of electromagnetic radiation and 

obtained a time independent exact solution with cylindrical symmetry. Roy and Bali 

[7] have investigated some magnetohydrostatic models of cylindrical symmery in 

which the free gravitational field is Petrov type ID, the degeneracy being in the 

xy-plane. Bali and Jain [1], Bali and Tyagi [3] have investigated some magnetostatic 

perfect fluid cosmological models filled with dust, disordered radiation and stiff fluid. 

Recently Bali and Jain [2] have investigated Bianchi type I static stiff perfect fluid 

magnetized cosmological model in General Relativity. 

In this paper, we have investigated static space-time filled with barotropic perfect 

fluid distribution using the condition on metric potentials. To get the deterministic 

model of the universe, we have also considered some special cases which fulfills the 
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for barotropic equation of state. The model in general represents Petrov type ID and for 
large value of x. the model represents conformally flat space-time. Some othe 

physical aspects of the model are also discussed. 

2. The matric and field equations 

We consider the Bianchi type I metric in the form given by Marder [6] as 

d- (d-d?)+ Bd?+Cd? (1) 
where A. B. C are functions of x-alone. 

The energy momentum tensor for perfect fluid is given by 

(2) 
T = ( +p)v, v+p8 

where & is the energy density, p the isotropic pressure, and v the flow velocity 

satisfying 

We assume the coordinates to be comoving so that 

=0 = =and -

The Einstein field equation 

(3) R-Rs= -8nT? 
for metric (1) leads to 

4,B141 BC-8p AC AB BC (4) 

C 4= 8np 
(5) 

= 8 tp 

(6) 

BC 431 4 
AB 

= 8 TE 
AC BC (7) 
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3. Solution of field equations 
Equation (4) and (5) lead to 

B,C C 
BC C (8) 

From equations (5) and (6), we have 

(9) 

Equations (4) to (7) are four equations in five unknown A, B. C, E and p. To get 

the deterministic model, we assume that universe is filled with barotropic perfect fluid 

distribution. This leads to p = ye where 0 SyS1. Now equations (4) and (7) after 

using barotropic perfect fluid condition (p = y E) lead to 

(d- 0+*7 C0 (10) 

Equation (9) leads to 

(CB-BC = 0 (11) 

which leads to 

= K (constant) 

(12)

we assume that 

BC = H B/C = v (13) 

Thus, we have 

B = Hv, C= wv (14) 

Using equations (13) and (14) in equation (12), we have 

(15) 

Using equations (13) and (15) in equation (10), we have 

2 

0 
(16) 

which leads to 
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