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Abstract:- The plane wave solutions of the field equations R ij =0 five dimensional Space-time V5 with three time axes 

for general theory of relativity are given by g ij satisfying 

  0  MN ,      5,4,3.2,1,  . 

 Which further breaks into 

  ,0  ww  

  ,011    

,022    

033   ,  

 044    

where 
5

1
1

,

,

Z

Z
 , 

5

2
2

,

,

Z

Z
 ,  

5

3
3

,

,

Z

Z
 ,   

5

4
4

,

,

Z

Z
  

  3241321 tttzyxw  
    

  ][
2

1
2   L , 
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21   LL   

           If Z is independent of the variable y  the work regarding the plane wave 
 Solutions in five dimensional space-time V5  having three time exes demonstrated in  
 the paper refer it  to Thengane (2003) can be deduced. 
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INTRODUCTION: 

 

 In the paper referred it to Thengane (2003) ,he has obtained the plane wave               Solutions g ij of the 
field equations Rij =0 in five dimensional space-times V5 having 

 three time axes by reformulating Takeno’s(1961) definition of plane wave as follows : 
 

Definition A plane wave ijg is a non-flat solution of the field equations 
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                    0ijR ,        )5,4,3,2,1,( ji                                                                   (1.1)
 

 
in an empty region of the space-times such that 

 

             )(Zgg ijij  ,      )( ixZZ  ,     321 ,,,, tttzyx i                                  (1.2)  

 
in some suitable co-ordinate system such that                                    (1.3) 

 

             0,, ji

ij ZZg ,   
ii

x

Z
Z




, , 

 

            ),,,,( 321 tttzyZZ     ,0,1 Z  ,0,2 Z  ,0,3 Z   0,4 Z , 0,5 Z
         (1.4)         

 

 
In this definition, the signature convention adopted is 

 

             0rrg ,  2,1r        

 

                          0
2221

1211


gg

gg
,           033 g ,     044 g ,  055 g  (1.5) 

 

                      [ not summed for ]2,1r  and accordingly 0)det(  ijgg .                   (1.6) 

 
          The field equations Rij =0 then yield 
 

            
j

iji wg  = 0  

 

        0  MN ,      5,4,3,2,  . 

 
Which further breaks into 
 

                        ,0  ww  

 

,022    

 

033   ,  

 

 044    
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Where 

                                     324132 tttzxw   
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)( 24132 ttzwN    

 

                       ][
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1
2   L , 

   

            ]2)(2[
4

1
21   LL  

 It is to be noted that the format of the mathematical expressions derived by Takeno (1961) in V4  is 
retained even in five dimensional space-time V5 with three time axes.In the present paper, we confine ourselves to 
the same space-time V5 having three time Axes but relax the conditions (1.2), (1.3) and (1.5) with assuming. 

    ),,,,( 321 tttzyZZ     ,0,1 Z  ,0,2 Z  ,0,3 Z   0,4 Z , 0,5 Z
                  (1.7)

 

We get some interesting result in GR theory 
 

2. Solutions of field equations 
 

From the equations (1.3) and (1.7) 
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                      which further yield 
 

           3241321 tttzyxw  
  (2.3) 

 
                       where w is an arbitrary function of Z. 
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             Differentiating partially (6.2.9) with respect to y, z, 1t , 2t  and 3t  respectively, we obtain 
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                      Where   )( 241321 ttzywxwM  

 .                             (2.5) 

 
                      From equation (6.2.11), we obtain 
 

          111, 
M

N
M ,     222, 
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N
M ,     333, 
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          444, 
M

N
M ,     

M

N
M 5,  (2.6) 

 

                        Where )( 241321 ttzywxwN  
  (2.7) 

 
               and a bar (-) over a letter denotes the derivative with respect to Z. 
 
               It is interesting that all the results are in the format of Takeno (1961). 
 

The Christoffel’s symbols of second kind assume the values as follows: 
 

             
i

j
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                                                                    (2.8)
 

    where 
iiiiiii ggggggw 54

4
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2
1

1  
 .                                (2.9) 

 

 Noting iw , the equation (6.1) reduces to 
 

 054
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3
3

2
2

1
1  

 wwwwww .      (2.10) 

 

              The field equations 0ijR  then imply 

 

 0  MN ,      5,4,3.2,1,  .                                                                 (2.11)  

 
            Substituting  the values of M and N , equation (2.11) reduces to 
 

         ,0  ww   

                  ,011     

                  ,022    

 

        033   ,  

                       044     (2.12) 
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           which are again in the format of Takeno (1961). 
 

           where ][
2

1
2   L , 
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    ]2)(2[
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1
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2
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2
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2
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              ][
2

1
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    ][
2

1
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1
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    ][
2

1
2522225  L ,          

               ][
2

1
344324334  L , 



Golden Research Thoughts                                                                                                    

ISSN 2231-5063      

Impact Factor : 2.2052 (UIF) 

Volume-3 | Issue-12 | June-2014                                            Available online at www.aygrt.isrj.net 

 

 

_____________________________________________________________________________________ 
Golden Research Thoughts  |  Volume 3 | Issue  12  |  June  2014 

8 
 

    ][
2

1
3532335  L ,            

                  ][
2

1
4542445  L  

 

                 with
j

iji wg ,  gL log2  ,   jlik
klij ggggL 1 .  

 
          It is to be noted that all the results follow Takeno’s (1961) pattern. 
 
         
CONCLUSION 1 
 

We conclude that the plane wave solutions exist in higher five dimensional space-times 5V  having three 

time axes and are given by ijg  satisfying equations (1.2), (1.5), (2.10) and (2.12).  
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