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Abstract We have investigated homogeneous anisotropic Bianchi type IX cosmological model for perfect fluid distri-
bution with electro-magnetic field. The magnetic field is due to an electric current produced along x axis thus F,, is the only
non-vanishing component of electromagnetic field tensor ;. To get a determinate model, we have assumed the condition
a=>b" between metric potentials, where n is constant. The various physical and geometrical aspects of the model viz

pressure, density, shear, expansion factor, electromagnetic field tensor and conformal curvature are also discussed.
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1 Introduction

Many relativists have taken keen interest in studying Bi-
anchi IX universe because familiar solution like Robertson
Walker universe, the de-sitter universe. The Taub-NUT
solutions etc. are of Bianchi IX space times. Bianchi IX
cosmological models include closed FRW models. These
models allow not only expansion but also rotation and shear
and in general are anisotropic. In recent years cosmological
models with rotation and expansion have been constructed
by many research workers viz. Novello and Reboucas[1] ,
Reboucas and Lima[2,3] , Rosquist[4], Bradley and Svien-
stins[5] , Svienstins[6], Patel and Yadava[7]. Homogeneous
and anisotropic cosmological models have been widely
studied in the frame work of general relativity in the search
of realistic picture of the universe in its early stages because
they explain a number of observed phenomena quite satis-
factorily.

The observational relations for discrete sources in certain
homogeneous anisotropic model have been derived by
Saunders[8, 9], Tomita[10], Mac-Callum and Ellis[11].

Ftaclas & Cohen[12] have investigated LRS (Locally
Rotationally Symmetric) Bianchi type V universes contain-
ing stiff matter with electromagnetic field. Lorentz[13,14 ]
investigated Bianchi type cosmologies in presence of mag-
netic field. Assad and Soares[15] have investigated a class of
exact cosmological solution of Einstein’s — Maxwell
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equations, which are anisotropic and spatially homogeneous.
Bianchi VIII and IX locally rotationally symmetric model.

The dynamical effects of spatially homogeneous elec-
tromagnetic field on anisotropic Bianchi type IX models are
studied by Waller[16]. Brill[17] studied Einstein’s - Max-
well equations in a homogeneous and non-isotropic universe.

Bali and Dave[18] have investigated Bianchi type IX
string cosmological model in General Relativity. Bali and
Kumawat[19] have investigated Bianchi type IX stiff fluid
tilted cosmological model with bulk viscosity. Tyagi and
Sharma[20] investigated Bianchi IX string cosmological
model for perfect fluid distribution in General Relativity.

In this paper, we have investigated homogeneous anisot-
ropic Bianchi type IX cosmological model of perfect fluid
distribution with electro-magnetic field. We have assumed
that F,, is the only non-vanishing component of electro-
magnetic field tensor F; .

To get a determinate model, we have assumed the condi-
tion a=»b" between metric potentials, where n is constant.
The various physical and geometrical aspects of the model
are also discussed.

2. Formations of Field Equations

We consider homogeneous anisotropic Bianchi type IX

metric in the form
ds* = —dt* +a’(t)dx* +b* (t)dy* +
(b*sin® y+a’ cos” y)dz® —2a’ cos ydxdz

(1

Where metric potentials a &b are functions of ‘t’ alone.
The energy momentum tensor is taken in the form
T/ =(e+pyv +pg), + E, (2)
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p being the pressure, ¢ the density.
The co-ordinates are considered to be comoving so that
V' =0=v"=v&v* =1 for the line element (1)
The electromagnetic field E’, is defined by
E! =L[-Fi,F"" g’ .F, F””J 3)
' 4m

i~ Im

Maxwell’s equation

6_ (Fij\/%)zo 4)

ox’
Equation (4) leads to
F,, = Hsiny Q)
The Einstein’s field equation

R/ _R g’, =-8xT’, for the line element (1) are given by

2
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3. Solutions of the Field Equations

Equations (6) - (8) are three equations in four unknown aq,
b, & and p.
To get a determinate solution, we assume the condition
between metric potentials
a=>b" ©)
Equation (6) and (7) together lead to
czi4_lzi_i_c14l74 b 1 o K

a b a B E 1o
Where K =2H
Using the condition (9) in (10), we get
1 K 1
bb,, +(n+1)b,> = _I[Hb—z-bzﬁ} (11)
Putting b, = f(b) in equation (11), we get
K 1
bff +(n+1)f* = _1{ +?_b“”} (12)
Equation (12) leads to
df 1 K 1
db +b( +])f - l:b b3 b3-2n:l (13)
Equation (13) leads
, 11 K 1 L
=— +—- + 14
/ n-1 [n +1 nb* 2nb™*" } b2 (19

Where L is constant of integration. (14)
Equation (14) leads to

[ ® —tem (19)
1 [L+£_#}L
(n-1)| n+1 nb> 2nb> ™ | b7

Where M is constant of integration, value of b can be de-
termined from equation
The metric (1) reduces to form

-dT?

ds® = +T7dX?

1{ 1 K 1 } L

n-1Ln+1 nT? 2aT*>" ] T
+T7dY* +(T*sin> Y +T" cos’ Y)dZ’
-2T*" cos YdXdZ

Where b=T,x=X,y=Y,z=Z7

(16)

4. Some physical and Geometrical
Features

Pressure and density for the model (16) are given by
n’ Kn*-n-2) . Bn-2)(n+1)

Qrp =
p 1-2HT*  20(1-m)T*  4n(n-DT* (17)
(2n +1)L
T A
n(n+2) (m+2)n+HK (n+1)(n+2)
87e =— 2 3 42
(n"-DT 2n(n—-1)T 4n(1-m)T (18)
(2n +1L
T2n+4 + A
The condition ¢>0 leads to
ngn + 2)2 . (n+2)(n+ 13[( . (n+1)(n 4;27) . (2n2+ 14)L A0
(n*-DT 2n(n-1T dn(l-m)T**" T
Condition &> p leads to
2n +K(n+1)+ (n+1) LA S0
(n-HT*  (n-DT* (A-n)T*"

Which is condition on A
The charge current vector J' is given by

Ji—[lF”J
H 3

This turns out to be zero.
The scalar of expansion & calculated for the flow vector
is given by

1 K 1 L
0= (n+2)\/ |:Tz(n+l) + Tt 272 }"’ a4

The rotation @ is identically zero. The non-vanishing
components of Shear o,
are given by

i

A\

(19)

=27 (-),
3 (20)
SR D S SN S U
n-1{T*(n+1) nT* 2aT*" | T
1 1 K 1 L
——T ln),[—| ———F—-— [+—— (21
3 ( )\/n 1 TZ(n+1) nT4 2nT42n:| T2n+4
1
-T2sin*Y+2T *"cos’Y)(n-1
3( )(n-1) (22)
1 1 K 1 ], ¢
n-1 T’(n+l) nT* 2nT*" | T
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0,,=0;,= cosY(n-1)

(23)

Lyt K 1 4, L
n-1| T>(n+1) nT* 2nT*" | T>*

Hence
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The non-vanishing components of conformal curvature
tensor are given by

2
S

sin? Y

2-n £+ 2n-1 2n +2(n-1)L
n T4 nT4-2n (n+1)T2 T2n+4
1 ,p COS”Y
Ch == 14T ==
6 sin” Y
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(2-nj£+ 2n-1 2n +2(n-1)L
n T4 nT4-2n (n+l)T2 T2n+4
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5. Conclusions

The expansion in the model decreases as time increases.
The expansion stop at T=w and also when n=-2. since

;iirolO%:tO, therefore, the model doesn’t approach isotropy

for large value of T. However when n=1 the model is

isotropize. When Kk—0 then 6-(u+2) LI R S S
n=1|T*(n+1) 2T | 1

which show that the expansion in the model tend to zero for
large value of T in the absence of magnetic field. The
space-time is petrov type-D.

In general, the model represent expanding, shearing and
non- rotating universe.
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