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Charged Spherically Symmetric Solution in
Mikhail-Wanas Field Theory
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A set of coupled differential equations obtained by Wanas in the Mikhail-Wanas
generalized field theory is completely integrated.

1. INTRODUCTION

Mikhail and Wanas (1977) proposed a generalized field theory using
a space admitting absolute parallelism. Wanas (1985) sought the exact
solution of the field equations in that theory. The field equations are of the
form

E,=0
where E,, is a second-order nonsymmetric tensor given by

E..=g.L-2L,,~2g,.C |,~2C,C,—2g,,C°A,+2C,|, —28"°A,, |-
+

e

(1)
and

L=A% A5 -C.C,, L=g"L,, C,=A.,
Ap=Fo—Fu,  Aq=8AL, FL=2A,,

Here the vertical bar denotes absolute differentiation using the nonsym-
metric connection F,,. The (+) and the (~) signs are used to distinguish
between the two types of absolute derivatives.
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If the structure of space is of the form
0 a a
{)t=A, é=D, A=06B (2)

where A, B, and D are functions of r (i.e., x“x“), then Wanas (1985)
showed that the field equations reduce to

B*+ D*F D*r?
—a [b(r)+ 5 l(r)]=0 (3a)
Dr D*r?
A[ N+ t<r>]=o (3b)
B? 2(B' A\ 2A'B’ Dzr2
=t \3 a) g !
D2 2 A// D" 4 Ar D/ 2A72 Dr2
-+ - S-F) E
B’ A D A D A D

3<AVDI_AIBI+BIDI)] —A.r-/ E~2A/2 .?;2
AD AB BD

1/A" B
+= =+
r(A B) 0 (3d)
where

B? 4B 2B

b =

(r) 332 rB B
(3e)

1) 53'2 8 B 2B”+2 D’ 2B’D’+3
r)=5—7= ——— "t
B rB B rD BD r

where the prime denotes differentiation with respect to r.
Wanas (1985) solved the set of equations (3) under the assumption

A’ 2B\(BD? 3D?
+ ~-DD'-==}=0
(&%) (57007 @

The purpose of the present note is to show that the set of equations
(3) can be reduced to two equations, one expressing A in terms of r, B,
and dB/dr, and the other expressing D in terms of A, B, and r, which
means that equations (3) are solved for arbitrary choice of B(r).
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2. REDUCTION OF EQUATIONS (3)
Eliminating I(r) from (3b) and (3c) and substituting b(r) from (3e),
we get

e -~ (5)

Equation (5) can be readily integrated. Integrating equation (5) and putting
that into equations (3), one can reduce equations (3) to the following three
equations:

A= K, (6a)
1—a,
[1+%exp(2a—22)}(a§—2az——2azz)+(1—az)
B. _
X(E—2a2+2>+1—0 (6b)
and
[1+i Qa~-2 ](—a—+ )+(3“”+ 1)
ﬁexp a—2z) e a,, - a,—
B _ (B (B ’_
X(Zﬁ az+1>+azz 2(B)z 2(23 az+1) =0 (6¢)
where ‘
B=exp(a) (6d)
D*=p (6€)
z=Inr (6f)

and K, is a constant.

However, differentiation of equation (6b) with respect to z immediately
gives equation (6¢). Hence, one is basically left with equations (6a) and
(6b). Now equation (6b) can be integrated to give

B(1-a.)’ exp[3(z—a)]+a.(a, ~2) exp(z—a) =K,
where K, is a constant, i.e.,

1

D*=
(1-a,)*exp3(z—a)

[K:—a.(a;~2) exp(z ~ a)] (6b")
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Thus, equations (3) have been reduced to two equations, namely (6a)
and (6b’). In terms of the original variables these equations take the following
form:

K,
A=—>=1 _ 7
1-rB/B 72)
. B 2
D =K2r3 (KZB+7')A+K11‘ (7b)
1

where K, and K, are constants.

3. CONCLUSIONS

In summary, the field equations in the Mikhail and Wanas (1977)
generalized field theory for the structure of space of the form in equation
(2), namely equations (3), have been reduced to equations (7a) and (7b),
which give A and D for arbitrary B(r). Once A, B, and D are known, the
structure of space is given through equations (2) and (1).

Solutions for equations (3) obtained by Wanas (1985) under the
assumption of equation (4) can now be trivially verified for equations (7).
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