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Abstract 

In the present paper, we have obtained four dimensional plan wave-like solutions of field 

equations of Moffat and Boal’s non-symmetric unified field theory in Peres space-time. If anti-

symmetric part of guv vanishes then the solutions of general relativity proposed by Einstein can 

be obtained. In this way Einstein general theory of relativity is a special case of Moffat and 

Boal’s non-symmetric unified field theory. 
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1. Introduction 
 

Einstein’s non-symmetric unified field theory is modified by J. W. Moffat and D. H. Boal by 

considering the field equations as under 
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where the contracted curvature tensor is defined by  

 



  IRR ,                                                                                                      (1.5) 

 

                                                 
*
 Correspondence Author:  J. K. Jumale, Department of Physics, R. S. Bidkar College, Hinganghat - 442 301 Wardha, India. E-

mail: jyotsnajumale@yahoo.com    

mailto:jyotsnajumale@yahoo.com


Prespacetime Journal| June 2014 | Volume 5 | Issue 6 | pp. 514-520 
Mohurley, I. S., Jumale, R. K., Jumale, J. K., Plane Wave Solutions of Moffat &  Boal’s Non-Symmetric Unified Field Theory 

 

ISSN: 2153-8301  Prespacetime Journal 
Published by  QuantumDream, Inc. 

www.prespacetime.com 

 

515 




















  )()((

2

1
vR                                           (1.6) 

and  

       )
2

1
(

2

1
][

][][

2 





  ggggggg
k

I .                                                (1.7) 

 

Splitting I  into its symmetric and skew symmetric part, we have 
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Here, k  is a universal constant to be determined later and may be imaginary. 

 

If  the anti-symmetric part of g  vanishes then I  also vanishes and the field equations of 

Moffat and Boal’s unified field theory reduce to those of general relativity proposed by Einstein. 

 

Einstein’s unified field theory is based on the non-symmetric field. His non-symmetric theory is 

nothing but the most natural generalization of his theory of gravitation by incorporating the 

electromagnetic field into the fundamental tensor g . 

 

To our knowledge no attempt has been made in carrying out the work of Takeno(1961) regarding 

plane wave like solutions in four dimensional space-time 4V  even from mathematical point of 

view in Moffat and Boal’s non-symmetric unified field theory. 

 

In the paper [1], plane wave-like solution of Einstein general theory of relativity obtained by H. 

Takeno (1961) as follows 
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Here (1.12) and (1.13) are equivalent to  
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and the generalized Maxwell equations 
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respectively. 

 

Furthermore he has solved the field equations of Einstein non-symmetric unified field theory and 

obtained some plane wave-like solutions in four dimensional space-time for the same line 

element of Peres given by (1.10): 

 

To solve the field equations  of Einstein non-symmetric unified field theory, H Takeno (1961) 

assumed: 

 

(i) The line element of the Riemannian space-time is given by (1.10) 

(ii) The anti-symmetric part of ijg  i.e. ijij fg ][  is given by 
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From the assumptions we have 
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The general solution of weak field equations of Einstein’s non-symmetric unified field theory 

under the assumptions mentioned above is given by   and   satisfying 

 

021  ,      0)( 12                                                                        (1.19) 



Prespacetime Journal| June 2014 | Volume 5 | Issue 6 | pp. 514-520 
Mohurley, I. S., Jumale, R. K., Jumale, J. K., Plane Wave Solutions of Moffat &  Boal’s Non-Symmetric Unified Field Theory 

 

ISSN: 2153-8301  Prespacetime Journal 
Published by  QuantumDream, Inc. 

www.prespacetime.com 

 

517 

 

and  f  satisfying 
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And the general solution of strong field equations of Einstein’s non-symmetric unified field 

theory under the same assumptions mentioned above is given by   and   satisfying 
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and  f  satisfying 
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2. Solution of field equations (1.1) and (1.2) of Moffat and Boal’s unified field theory 
 

We have observed that the first two field equations of Moffat and Boal non-symmetric unified 

field theory are identical to that of Einstein non-symmetric unified field theory and these field 

equations have already been solved by H Takeno(1961) in the paper refer it to [1]. Therefore 

solutions of equation (1.1) is given by 
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And the field equation (1.2) is satisfied under the condition 
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3. The components of ijR  

 

 To solve the remaining field equations on Moffat and Boal’s non-symmetric unified field theory 

it is essential to calculate components of ijR , but they are already have been calculated by H. 

Takeno(1961) in [1] as under 
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The non-vanishing independent components of symmetric )(ijR  and anti-symmetric ][ijR  are 

respectively 
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4. Solutions of (1.3) and (1.4) of Moffat and Boal’s unified field theory 

 
To solve these field equations it is necessary to calculated the components of I , therefore from 

equation (1.8) the symmetric components of  I  are calculated as under 
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and from (1.9) the anti-symmetric components of I  are calculated as under 
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Using (3.1) and (4.1) the symmetric components of 


R  are obtained as 
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Similarly the anti-symmetric components of 


R  are obtained as 

 




]14[]13[ RR ,      


]24[]23[ RR                                              (4.5) 

 

where )
1

2
(

2
k







.                                                                                                          (4.6) 

 

From (4.4) we have a solution of the field equation (1.3) of Moffat and Boal as  
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And with the help of (4.5) the field equation (1.4) of Moffat and Boal is satisfies under the 

condition 
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5. Conclusion 
 

The g  given by (1.17) is a plane wave-like solution of Moffat and Boal’s field equation if 

 ,  satisfy (2.2), (4.7) and (4.8). It has been observed that if anti-symmetric part of g  

vanishes  then the plane wave-like solutions of field equations of general relativity proposed by 

Einstein in the space-time of Peres obtained by Takeno(1961) can be brought out. 
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