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ABSTRACT:  

By Considering four dimensional plane symmetric line element containing the two times axes t1 and t2 as under:

               
        

      
       

  

The solutions of propagation equation of the generalities       in empty region of space-times for [  √  
    

 ]—type 

plane wave is found as  
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Equivalent solutions are obtained by employing the concept of curvature tensor and Ricci tensor for above mentioned 

plane wave. 
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INTRODUCTION : 

In the paper refer it to [1], Kadhao and 

Thengane, have obtained the plane wave 

solutions     of field equations    = 0 in four 

dimensional space-times V4 having two times 

axes for general theory of relativity as   
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Also, we have established the existence of 

[  √  
    

 ]—type plane waves in V4 with 

reference to the paper [2] and the solutions (1) 

reduced to  
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With the proper choice of coordinate system 

                                for [           ]     (7) 

we have investigated the general line element in 

V4 as 
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In the present paper, we have studied the plane 

wave solutions (6) in detail for [  √  
    

 ]—

type plane wave using the line element (8). 

2. [  √  
    

 ]—type plane wave in V4 

For [  √  
    

 ]—type plane wave, the line 

element (8) becomes 
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where A and B are functions of   [  √  
    

 ] 

with  
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Then we get 
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The field equations (6) then yield  
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3. [  √  
    

 ]—type plane wave in V4. 

 

Non-vanishing components of Christoffel symbol 

from (9) are calculated as follows. 
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Non-vanishing components of curvature tensor 

in V4 are as under 

      [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]                           

 (
   

√  
    

 
) [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]  

      (
   

√  
    

 
) [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]          

 (
  
 

  
    

 ) [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]  

  

      (
    

  
    

 ) [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]              

 (
  
 

  
    

 ) [
 ̿

 
 
 ̅ 

  
 
 ̅ ̅

  
]  

 

       (
  

  
)
 
[
 ̿

 
 
 

 

 ̅ 

 
]                     (

  

  
) [
 ̿

 
 
 

 

 ̅ 

 
]   

 

      (
    

 

  √  
    

 
) [
 ̿

 
 
 

 

 ̅ 

 
]                  [

 ̿

 
 
 

 

 ̅ 

 
]   



I J R B A T, Issue (XI) Vol (I) Jan 2023: 90-92  e-ISSN 2347 – 517X 

A Double-Blind Peer Reviewed & Refereed Journal                                                                                                Original Article 

 

http://doi.org/10.29369/ijrbat.2023.010.1.0015 
 

 

P
ag

e9
2

 

 

      (
   

√  
    

 
) [
 ̿

 
 
 

 

 ̅ 

 
]                    (

    
 

  
    

 ) [
 ̿

 
 

 

 

 ̅ 

 
]      (17) 

They are related as  
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where   
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And non-vanishing components of Ricci tensor 

are calculated as under 
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where   
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The field equations (6) becomes 
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which is equivalent to (15). 

CONCLUSION:  

The plane wave solutions of generalities       

in four dimensional space-times V4 for [  

√  
    

 ] -type plane wave can be obtained by 

using the concept of curvature tensor as well as 

without using the concept of curvature tensor 

and found that both results are equivalent to 

each other. 
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