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ABSTRACT

Bianchi type —lll Cosmological model filled withnaagnetized Cosmic strings is investigated in gdmretativity.
Here we assume that,#s only non-vanishing component of electromagnétid tensor . We obtain exact

solution by assuming that the expansiBnin the model is proportional to the shea¥ which leads toC = B"
where B and C are functions of time only. The mlaysand geometrical behaviour of cosmological moaled
discussed.
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INTRODUCTION

Space-times admitting a three parameter group tdn@arphisms are important in discussing the cosgioctd
models. The case where the group is simply tramsdiver the 3-dimensional, constant time subspapauiticularly
useful for two reasons. First, Bianchi has showat there are only nine distinct sets of structusastants for
groups of this type. Therefore, we can use algbrdassify the homogeneous Space -times. The deeason for
the importance of Bianchi type Space -times issih@licity of the field equations.

When we study the Bianchi type models, we obsdraethe models contain isotropic special casestaypermit
arbitrarily small anisotropic levels at some instaihcosmic times.

Bianchi type cosmological models are importanthia sense that these models are homogeneous antt@pits
from which the process of isotropization of thewamse is studied through the passage of time. Meredrom the
theoretical point of view, anisotropic universe laagreater generality than isotropic models. Thephcity of the
field equations made Bianchi space time usefulanstructing models of spatially homogeneous andaampic
cosmologies.

It is still a challenging problem before us to knthe exact physical situation at very early stagfebe formation of
our universe. The string theory is a useful contxhore the creation of the particle in the unieefBhe string are
nothing but the important topological stable defedite to the phase transition that occurs as thpemture lower
below some critical temperature at the very eadges of the universe.

The present day configurations of the universenatecontradicted by the large scale network ofigsiin the early
universe. Moreover, the galaxy formation can bdarpd by the density fluctuations of the vacuurings.
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Lorenz [1] has presented Tilte electromagnetic Biartype Il cosmological solution. Tikekar and &af2]

obtained some exact solutions of massive strinBianchi type —Ill space time presence and absehogagnetic
field. Bali and Jain [3] have studied Bianchi typil non-static magnetized cosmological model ferfpct fluid

distribution in general relativity. Amirhaschi Haihuddin [4] have obtained Bianchi type Il stringsmological
models for perfect fluid distribution in generalatévity. Pradhan [5] has presented Massive stdngmology in
Bianchi type Il space-time with electromagnetieldi. Amirhaschi H. Zainuddin [6] studied MagnetizB@nchi

type Il massive string cosmological model in geheelativity. Pradhan and Amirhaschi H. Zainudgfj have
studied Dark energy model in anisotropic Bianchiety-1ll space time with variable EoS parameter. Ad8] have
obtained Bianchi type —IIl magnetized wet darkdlgibsmological model in general relativity. Upadhand Dave
[9] have investigated some magnetized Bianchi titieMassive string Cosmological models in geneeddtivity.

In this paper, we have investigated Bianchi typgé edsmological model Electromagnetic field withsooic strings
in General theory of relativity. To obtained exaotution field equations, we have considered Masstvings. The
physical and geometrical behaviour of the modekdse discussed.

1.THE METRIC AND FIELD EQUATIONS
We consider the spatially homogeneous and anisotBipnchi type —IIl metric in the form

ds’ =-df+ K dX+ Be* dy+ C o (2.1)
Where a is non -zero constant and A, B and C are funatifon

The energy momentum tensor for a cloud of massrirggscoupled with electromagnetic field of therfor

T =pvv —AxX+ E 22)

Where, O is the rest energy density for a cloud of stringih particles attached along the extension
Thusp = p, + 1 (2.3)

Where, P, is particle energy density and is the tension density of the stringli - are the four vectors
representing the velocity of cloud of particles axid the four vectors representing the direction asatnopy, i.e.
z- direction.

WhereV, and X satisfy condition

vV =-1, xX =1 andv, X =0 (2.4)

Electromagnetic field is defined as

B/ =-F Y+ B P P

Where,Eij is electromagnetic energy tensor aﬁd is the electromagnetic field tensor.

We assume that,,is the only non-vanishing component H’J which corresponds to the presence of magnetic
field along z-direction.

For the line — element (2.1), in a co-moving systese have

2 _2ax
i (Fe) € (2.6)
Y 2B%C? '

—(F 2 g2
7= —(2[2332)(:2 2.7)
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(F )2 e2ax
T =- ——22; e (2.8)
(F )2 e2ax
Koy @9)
AllotherT.) =0 (2.10)
The Einstein field equation in the general rel&yivé given by
—% Rg =-87 Kk} (2.11)

Where, F\’j is known as Ricci tensor afi= ¢ R is the Ricci scalar and’ij is energy momentum tensor for

matter.

The field equations (2.11) together with the litengent (2.1) with equations (2.6) to (2.10) we get

B ¢ BC (Fy) €
—+—+—=-8/1G| —=L—— 2.12
8 C ' BC {28’-02 212
A ¢ AC (Fy) €
—+—+—=81G| —%— 2.13
A CAC {252@ (2:13)
A B AB & (F,) €
—+—+—-—=81G| A +——— 2.14
AT B AB R { 2BC @19
AB_BC AC_ 4 (F,s) €™

=8n1G — 2.15
a8 BC AC R {p 2B C 219
a[g ——2] =0 (2.16)
From equation (2.16) become
B A
B=A (2.17)
Integrating, we get
B =kA (2.18)

WhereK is a constant of integration

As we wish to consider space —time with Bianchityll, we haveB = A, taking K =1without loss of generality.
Then the field equations (2.12) to (2.15) reduce to

50
Scholars Research Library



S. D. Decet al Arch. Appl. Sci. Res., 2015, 7 (1):48-53

B ¢ BC (Fy) €
—t+—+——=-851G| =L
B C BC { 2B C

B ¢ BC_8HG{(F23)2e26‘X}

4+ ==

B C BC 2BC
B8 (Fu) &
2o+ — — = =G| A+ Bl
B B B { 2B°C

B2 _BC & (Ry) &
g% ® 877({[) 25202}

From the equation (2.19) and (2.20), we have
F;=0

The field equations (2.19) to (2.22) reduce to

2.SOLUTION OF THE FIELD EQUATIONS

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

(2.25)

28)

We assume that the expansion is proportional tsltlear which is physically conditions. This coratitieads to

C=p"

Wheren is a constant

. Massive strings
In this casep+A =0

From equation (2.25), (2.26) and (3.2), we have

BC 52 B & _

BC 82 B B

Usmg equation (3.1), the above equation reduce to
82 a

— + n+1l

5 ( ) -3

Now put B = f (B) in equation (3.4), we get
i(f2)+2—(n+1) f2= Zi
dB B B
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(3.1)

(3.2)

(3.3)

(3.4)

(3.5)
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Integrating equation (3.5), we get

dB)* & one
f2=|—| = +k B?"? 3.6
(dtj n+1 4 (3:6)

Wherek, is integration constant
The Bianchi type —IlIl model in this case reducethtoform

dt ’ =23X 2
dsZ:_(EJ dB + B’-[ dX+ & dfl]+ B o (3.7)

Where A=T, x=X, y=Y, z=Z
2
ds? = - dr F T2 dXP+ €2 d¥ ]+ T dZ (3.8)

2
a —2n-
+le 2n-2
n+1

PHYSICAL AND GEOMETRICAL BEHAVIOUR OF THE MODEL
The rest energy densi(yp) and string tension densﬁyl)for the model (3.7), we have

p:i na’ +(2n+1)k1 39)
8| (n+1T2 T4™2 '

2 2n+1
/1:—i na 2+( n2 z)kl (3.10)
8| (n+1T12 TA™2
Using (2.3) we get
1| 2na®2  2(2n+1k
= + 3.11
pp 87T|: (n+1)T2 T2(n+2) ( )
) 1
_ a k|7
t9—(n+2)[(n+1)_|_2 +T2(”+2)} (3.12)
1) 2
o2 = (n-2)[_a _+ K, (3.13)
3 [(+yr? TED
ot _ (n-1)
? = m = constant (314)

The patrticle densityop and tension densityl of the cloud string vanish asymptotically in geaiéf (n+2)>0. The
expansion in the model stops when n=-2. The madeissexpanding with a big bang at T=0 and the esioa in

. g
the model decreases as time increases if (n+2)r6elim — # 0, the model does not approach isotropy for large

to o

values of t.

. Special case

When n=1 in equation (3.1), is given by
B=C (3.15)
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From equation (2.24) and (3.15), we get
2E +E =0 (3.16)
B B’ '

Now put B = f(B) in equation (3.16), we get

i(f2)+f—2:o (3.17)
dB B '
Integrating equation (3.17), we get
2
f2= (@j = ﬁ (3.18)
dt B

WhereK, is integration constant
The Bianchi type —Ill model in this case reducethtoform

2
dszz—(%j dB + B[ dX+ e™ dj+ dZ (3.19)
Where A=T, x=X, y=Y, z=Z
ds’ = _(kEJ dT+ T°[ dX+ & d¥+ dZ] (3.20)
2
CONCLUSION

The field equation of a scalar tensor theory ofvigation proposed by Sen- Dunn is solved in thespnee of
magnetized cosmic string for spatially homogenaus anisotropic bianchi type —Ill model. In ordersmive field
equations we have used more general equationateffstr the proper rest energy density and steéngibn density.

Smceg is constant in both cases, the models do not apprisatropy at any time. The geometrical and plajsic

behavior of the model is also discussed.
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