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ABSTRACT : 

Cylindrically symmetric inhomogeneous space time is studied with the matter Maxwell’s field 

with perfect fluid in the context of Rosen’s bimetric theory of relativity and it is found that, in 

this theory and Maxwell’s field as well as perfect fluid does not exist. And hence vacuum 

solutions can be obtained. 
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INTRODUCTION: 

To remove some of the unsatisfactory features of the general theory of relativity, 

Rosen[1-3]proposed the biometric theory of relativity, in which   there exits two 

metric tensors at each point of space time �ij which describes gravitation, and 
the background metric  �ij which enters into the field equations and interacts 
with � ij but does not interact directly with matter. 

Accordingly, at each space time point, one has two line elements 

                                 ds2= �ijdxidxj 

                And               ��� � ��	 �
��
	      

where ds is the interval between two neighboring  events as measured by a 

clock and a measuring rod. The interval dб is an abstract or geometrical 

quantity not directly measurable. One can regard it as describing the geometry 

that exists if no matter were present.  
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 Letelier [4] has studied spherical, plane and a particular case of  

cylindrical  symmetry and given the general solution to Einstein’s field eqations 

for cosmic cloud stings . 

                          In 1991, Nevin [5] has solved Einstein’s field eqations for 

spheri- cally or static cylindrically symmetric with string dust source. 

H.Baysalet al [6] has studied strings cosmological models in cylindrically 

symmetric inhomogeneous universe in general relativity and various physical 

and geometrical properties of the model have been discussed.        

 Mahurpawar and Deo [7] studied the cosmic strings in 

cylindrically symmetric cosmological model in bimetric relativity. And observed 

that the model does not exist in his theory. 

                      Further Deo [8] has studied cylindrically symmetric 

inhomogeneous    cosmic strings and domain walls in bimetric relativity. 

                      Here, cylindrically symmetric inhomogeneous universe is studied 

with Maxwell’s field coupled with perfect fluid in bimetric theory of relativity. 

and it is observe that in this theory Maxwell’s field as well as perfect fluid does 

not exist. Hence one can obtain vacuum solutions.                      

2.Field equations of bimetric relativity 

       Field equations of bimetric relativity formulated by Rosen N [1-3] are 

                                                                                                

(2.1) 

Where     

            ��
	 � �

��
αβ[�hj �hi I α] I β                                    

(2.2) 
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                    � � �

 , � � �� �⁄ �1/2     � =det.( �ij), �= det.(�ij) 

And a vertical bar (I) denotes the covariant differentiation with respect to �ij 

��	is the energy momentum tensor for matter field. 

3. Cylindrically symmetric inhomogeneous perfect fluid and Maxwell's 

field solutions: 

Let us consider that cylindrically symmetric inhomogeneous space time in the  

form 

               ds2=A2(dx2-dt2)+B2dy2+C2dz2                                                        (3.1) 

where A,B & C are the functions of x and t and the background metric 

corresponding to the equation (3.1) is  

                dσ2= - dt2+dx2+dy2+dz2                                                                (3.2) 

The energy momentum tensor ��	for the matter Maxwell’s field with perfect fluid  
is given by  

                     ��	 � ��    ������� ����� 	 � ��	                                                           (3.3)                     

where               T�  ������� �����	 � �р� є� � 	 � р��	                                           (3.4)   

Here   ! is the energy density of the matter , " is the pressure and     � is the  

flow vector together with the orthogonality condition 

                   # # � $1    
And 

    Ei
j=FirFjr- �#FabFab�ji                                                                                   (3.5) 
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Where  Ei
j is the electromagnetic energy tensor  and Fir is the Electromagnetic 

field tensos. 

It is assume that the commoving system contains a magnetic field along  the 

axis of symmetry . Only the components F12= - F21  of  

The electromagnetic field tensor Fir  are different from zero. And Maxwell’s field 

equation  

                Fij,k + Fjk,i + Fki,j = 0                                                                (3.6) 

give rise to 

                F12= - F21  = F (a constant)                                                        (3.7) 

Using  the equations (2.1)-(2.3)  with (3.1)-(3.7) we get 

 &'(′′( $ (′)
()* $ +(,( $

(- )
(). � '/ ′′/ $ / ′)

/)* $ +/,/ $
/-)
/).0 � $823�4 � 2!�                                 ( 3.8)               

 &'(′′( $ (′)
()* $ +(,( $

(- )
(). $ '/ ′′/ $ / ′)

/)* � +/,/ $
/-)
/). $ '6′′6 $ 6′)

6)* � +6,6$
6-)
6).0 

� $823�4 � 2"�                                                                            (3.9)                                     
&'(′′( $ (′)

()* $ +(,( $
(- )
(). � '/ ′′/ $ / ′)

/)* � +/,/ $
/-)
/). $ '6′′6 $ 6′)

6)* � +6,6$
6-)
6).0 

� $823�4 � 2"�                                                                                 (3.10)                          
&'(′′( $ (′)

()* $ +(,( $
(- )
(). � '/ ′′/ $ / ′)

/)* $ +/,/ $
/-)
/).0 � $823�4 � 2!�                          (3.11)                    

where    7- � 86
8�  ,     7 �, 8)6

8�)   ,    7′ �
86
89      A" �

<)=
<>)       etc  

  In cylindrically symmetric inhomogeneous universe ,the rotations 

?� is identically zero,the expansion @ sheer scalar ��acceleration vector  -� and 
proper volume V3 are  found respectively to have the following expressions: 
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θ � V;CD � AE� +=-= �
F-
F �

G-
G.                                                                                          (3.12) 

HI � �
�σCDσ

CD=�Jθ
� $ AE��=- F-=F�

=- G-
=G�

F- G-
FG�                                                            (3.13) 

where  

бij=
�
� �KI;Vj=+Vj;i)-

�
Jθ

��gij-ViVj)                                                                      (3.14)  

And Vi=Vi;jVj=�6′6 , 0,0,0)                                                                               (3.15) 

Also  V3=M�$�� � 7�BC                                                                             (3.16) 

Now using the equation (3.5),(3.6),(3.7)&(3.10) we get 

?�162�? � "+!� � 0                                         (3.17) 

But in view of reality conditions     ">0,   є>0 , W>0  we have 

" � 0 �є =W                                                       (3.18) 

i.e.        " � 0 �є and w=0 

Implies that 
O)

6)() � 0                                                                                 (3.19) 

i.e. F12= - F21=0                                                                                       (3.20)                              

  Thus, one can state that the nil contribution of perfect fluid and 

Maxwell's field solution in cylindrically symmetric inhomogeneous universe in 

bimetric relativity. 

CONCLUSION:  

Here we have observed that Maxwell's field with perfect fluid solution  does not 

exist in cylindrically symmetric inhomogeneous cosmological model in bimetric 

relativity further one can obtain vacuum solutions. 
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