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ABSTRACT 

In this paper  the solution of Rosen’s field equations of bimetric theory of gravitation for  conformally flat  

spherically symmetric charged perfect fluid distribution have been obtained. The various physical properties of 

the model are also discussed. It is observed that the resulting model is expanding, non-rotating but shearing. 
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I. INTRODUCTION 

 

The bimetric theory of gravitation proposed by Rosen 

(1977), is the theory of gravitation based on two 

metrics. One ijg
 is the fundamental metric tensor 

describes the gravitational potential and the second 

metric tensor ij  refers to the flat space-time and 

describes the inertial forces associated with the 

acceleration of the frame of reference. This theory has 

its own importance is that the Christoffel symbols in 

it behave like a tensor which are not in general 

relativity. Moreover the theory agrees with the 

general relativity up to the accuracy of the 

observations. However, the bimetric relativity does 

not account for black holes, which is a cretion of 

general relativity. In this bimetric theory of 

gravitation , at every point of the space-time, there 

associates two metrics  

ji
ij dxdxgds =

2               (1) 

ji
ij dxdxd =

2              (2) 

The field equations of this Rosen’s bimetric theory of 

gravitation  are  
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i

j
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g
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The Einstein’s field equations for  conformally flat 

spherically symmetric charged perfect fluid 

distribution have been solved by S. N. Pandey and R. 

Tiwari (1981) [6] and they discussed its physical 

properties. In this paper the solution of Rosen’s field 

equations of bimetric theory of gravitation  for  

conformally flat spherically symmetric charged 

perfect distribution  have been obtained. The various 

physical properties of the model are also discussed. It 

is observed that the resulting model is expanding, 

non-rotating but shearing.  

Solution of Rosen’s Field Equations  

The Rosen’s Field Equations of bimetric theory of 

gravitation are given by equations (3) and (4).In these 

field equations ijT , ijF , and ijE  are energy-

momentum tensor, electromagnetic field tensor, and 

electric field tensor respectively.  

ijijjiij EpgvvpT +++= )(                      (5)  
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where − the density and p-the pressure of the 

perfect charged distribution. 

The electromagnetic field tensor ijF  satisfies  

 iij
j vF = 4|

                                 (7) 

 0]|[ =kijF                                     (8) 

The stroke ‘|’ denote the covarient derivative,   is  

the current density and the four velocity vector 
i

v  

satisfies   

1−=
ji

ij vvg                                  (9) 

We consider the metric  

 

),sin(
22222222

dtdrdrdreds −++=
          

),( tr= ,                (10) 

and flat space-time corresponding to metric (10) is   

2222222
)sin( dtddrdrd ++−−=              (11) 

Assume that the space-time filled with the matter 

consist of perfect charged distribution with 

electromagnetic field ijF . 

The surviving components of the Christoffel symbols 

for the flat metric (11) are   
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Assume that the only surviving component of 

electromagnetic field `ij
F  is 14

F and  

),,,,(
41

voovv
i
=  then the field equations (3) for the 

line element (10) takes the form  
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Equation (9) gives         

=− evv )( 2
1

2
4   (15) 

From the differential equation  (12), (13), (14), we 

write 0)(2])[(8
2

14
2
1 =−+


Fvpe                  (16) 

 0)(2])[(8
2

14
2
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which yields  

  0
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4
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and )(2)(
22

14 peF +−=


                 (19) 

Further the equation (12), (13), (14), gives 

)3(42
2

pe
r

−=−


+ 
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This  is a non-linear partial differential equation, and 

therefore difficult to solve. Sothat one can assume 

p3= . Then equation (20) reduces to  

  02 =−


+  
r

                 (21) 

 

which has solution  

 
r

rtF

r

rtF )(

2

)( 21 −
+

+
=                 (22) 

where 1F  and 2F  are arbitrary functions of (t + r) 

and (t - r) respectively. 
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  and the line-element 

(10) for the perfect charged distribution would be   
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This is the model for the perfect charged distribution 

in the bimetric theory of relativity. 

3. Some Physical Properties 

The condition )3( p=  shows that the matter is 

radiating and under this circumstance, we obtained 

the pressure and density as      
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The velocity components are  
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and the  non-vanishing component of 

electromagnetic field is                                           
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The current density for the model (23) would be  
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The acceleration is given by  j
jii vvv |= and its non 

vanishing components are,                                                             

 )(
4

1
41 +==  ivv                          (29)   

The expression for expansion  , the rotation ijw  and 

shear forces ij  for the model (23)  are given by  

   i
iv|=  
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respectively (for details see Ellis 1971). 

For the model (23), we calculated   as  
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The components 0=ijw suggested that the model is 

non-rotating .    

The nonvanishing components of shear forces are   
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Since the components of shearing forces exists, the 

resulting  model (23)  is shearing.   

 

II. CONCLUSION  

 

The solution of Rosen’s field equations of bimetric 

theory of gravitation  for  conformally flat spherically 

symmetric charged distribution have been derived. It 

is observed that under the condition )3( p= the 

resulting model is expanding if 
r

i
i

1

3

4
)( − .It is 

non-rotating but shearing. 
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