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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 g,y 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

09y = Guolov Il =0, (L11)
Ty =0, (1.2)
R* () = R 1w =0, (1.3)
[ Ry =0 (1.4)

where the contracted curvature tensor is defined by

Riv =Ry + 1, (1.5)
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a 1 o o o c
R — aaruv - E (avr(ua) + a“r(va) FHGFOW + Fuvrac (16)
and
1
_ [op] [or]
Iuv_ 2k2 (gucg P g V+EgHVgGPg P +g[wv])' (17)

Splitting 1, into its symmetric and skew symmetric part, we have

1
_ [po] [op]
Ly = 2k2 5 (9409”911 + I () 97 G + 59w 99 ") (1.8)

and

1
— [pol [or]
I[HV] - 2k2 (g[up]g g[UV] T 9w 9 P o) T 2 91191019 P+ g[uV]) (1'9)

Here, k is a universal constant to be determined later and may be imaginary.

If the anti-symmetric part of g, vanishes then 1, 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 V, 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

ds? = —dx? —dy? — dz® + dt? — 2 f (dz — dt)? (1.10)
Fio=F3 =0, Fy =Fy =0, —Fg=Fy=-p (1.11)

where (x*,x?,x*,x* =x,y,z,t) and f, p and oare functions of x,yand Z = z—t satisfying

= —8n(p® +c?), (A= (01 +02)) (1.12)
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Here (1.12) and (1.13) are equivalent to

Ky =-8nEy, (i j,...=1-4) (1.14)

ij
and the generalized Maxwell equations

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 g;; i.e. gp;; = f;; is given by

fip =13 =0, fa=-fyu=p, fp=-fy=0. (1.16)

From the assumptions we have

-1 0 p -p
@ = = ° 1.17)
W, Lo —1-2f 21 | '
' p © 2f 1-2f
-1 0 p p
1o -1
(g7) = ° 0 (1.18)
p o -1+& &
—p -c & 1+t

where £ =2f +p? +02.

The general solution of weak field equations of Einstein’s non-symmetric unified field theory
under the assumptions mentioned above is given by p and o satisfying

0,p+0,6=0, A(@,p—0,0)=0 (1.19)
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and f satisfying

— Af = pAp +6Ac +{(8,p)° + (0,0)* + (8,p + 0,6)* 1 2}. (1.20)

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 p and o satisfying

O,p+0,06=0, Ap=0, Ac =0 (1.21)
and f satisfying

— Af = (8,0)% +(0,0)2 + (0,p +0,0)% /2. (1.22)

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

=T =0, If=-T%={00-(6,p-08,0)/2-(8,p—0,0)/2},

T =Ty ={-0,p~(0,p +0,0) /2,0, f ,—a, +p,~(8,p—8,0)/ 2},

I3 =T ={0,p,(0,p+0,0)/ 2,0, f .—0, +p,~(0,p—0,0)/ 2},

IK =TK ={~(6,p+0,0)/2,-0,5,0, f ,—a, +5,—(0,p—0,0)/ 2},

T =TK ={(8,p+0,0)/2,0,06,0, f ,—a, +6,—(0,p—6,06) 2},

I =T =% =T ={-0,f +20a,,-0,f +2a,, f, f}. (2.1)
And the field equation (1.2) is satisfied under the condition

0,p+0,6=0. (2.2)
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3. The components of R;

To solve the remaining field equations on Moffat and Boal’s non-symmetric unified field theory
it is essential to calculate components of R;, but they are already have been calculated by H.

Takeno(1961) in [1] as under

j

Rab =0, Ri3=—Rg =—Ryy =Ry =-Ap/2, Ry =—Ryp =-Ry =Ry, =—-Ac/2
Ry =—Rgy =—-Ri3 =Ry =Q, (a,b=12) 3.1)
—Q = Af + pAp +6AG + (0,p)* +(8,6)% + (1/2)(8,p + 0,0)°. (3.2)

The non-vanishing independent components of symmetric Ry, and anti-symmetric Ry;, are
respectively

R(s3) = ~Ra) = ~Reg) =Ruy = Q.

Rug) = —Rpuey = -4p/2, Ri2s) = —Rpa) = —Ac /2. (3.3)

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 1, therefore from

pv 1
equation (1.8) the symmetric components of 1, are calculated as under

M. (4.1)

laz) = Lag) = —l(aay = =Nz = 2

and from (1.9) the anti-symmetric components of 1, are calculated as under
I[13] :_|[14] :_p/k21 |[23] :—|[24] =—c/k?. (4.2)

Using (3.1) and (4.1) the symmetric components of R",, are obtained as

R*w3) =R"w) =0, R"@23 =R =0,
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* * * 1
R'33 =—R"@3s =R 44=Q—k—2(02+p2). (4.49)

Similarly the anti-symmetric components of R, are obtained as

R'us) = —R'ua1 = —Ap,  R'ps) = —R'[24) = -A'c (4.5)

. A 1
where A" = (—+—). 4.6
(2 2 (4.6)

From (4.4) we have a solution of the field equation (1.3) of Moffat and Boal as
_ 12 2 4.7
Q= k—z(G +p%). (4.7

And with the help of (4.5) the field equation (1.4) of Moffat and Boal is satisfies under the
condition

A (0,p—0,6)=0. (4.8)

5. Conclusion

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