
T H E WAVE SOLUTIONS OF NON-SYMMETRIC UNIFIED FIELD 
THEORIES OF EINSTEIN, BONNOR A N D SCHRODINGER 

K . B . L A L and M U S T A I C E E M 

As a sequel to a former paper o f the authors, an attempt has been made 
in the present paper to obtain the wave solutions o f the field equations o f 
non-symmetric unified f ie ld theories o f Einstein, Bonnor and Schrodinger 

in the space-time represented by the metr ic ' 

ife» = —(fx7— dy* — dz* + dts + 2A (z, t) dzdt + IB (x, y) dxdy. 

1. Introduction. Recently Lai and Mustalceem ['] ̂  have investigated the 
wave solutions of the field equations of general relativity in a space-time, rep­
resented by the metric 

ds2 = - dxz - dyz ~ dz2 + dt2 + lAdzdt + IBdxdy, (1.1) 

where A = A (z,t) and B = B(x,y). In this paper we have attempted to obtain 
the wave solutions of the field equations of non-symmetric unified field theories 
of Einstein, Bonnor and Schrodinger in the space-time (1.1). 

The field equations of A.Einstein's unified field theory [ 2 ] are 

SUik = B,i.k ~ g*j T*tk ~ Sis r% = 0, (1.2) 

r ( s r ' „ = o , (i.3) 
V 

a) = - v k l t l - v f l r k t + r * f l r ' w - o 
b) (f) RJJ = 0 ; (//') RIJJ( + RU(LI + R K U - 0 

v V V 

where a comma followed by an index denotes ordinary partial differentiation 
and the Latin indices take the vaules 1,2, 3, 4. A bar (-) and a hook (v) under 
two indices denote respectively symmetry and anti-symmetry between them. 

Following the above notations the field equations of W.B. Bonnor [ 3 ] are 
given by (1.2), (1,3) and 

' ) Numbers in brackets refer to the references at the end o f the paper. 
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a) Rji + p2 UJJ = 0 , 

b) (RUik + RJktt + Rkl.j) -lp2(Uij,k + Uiktl + Ukiii) = 0, (1.5) 

where R,j is the Ricci tensor, p is an arbitrary real or imaginary constant and 
Uik is given by 

mn J mn 
uik = gkt - gv g,m gnk + —gv g„m gik. 

v 2 
(1.6) 

Using similar notations the field equations of E.Schrodinger ([*], [ 5 ]) are 
given by (1.2), (1.3) and 

a) Rjj + \gij=:0, 

b) (Ru + Xgt,),k + {RJK + Ujuli + (Rm + Xgk,h = 0 
v v v v v v 

where X is a non-vanishing constant. 

(1.7) 

2. Calculation of gy. We have obtained [*] the transverse-electro-mag­
netic wave solutions Fjj of the generalized Maxwell's equations in the space-
time (1.1) which are given by 

F„ 

0 0 -<Tt 

0 0 Pi - P i 
- P i 0 0 

Pt 0 0 

(2.1) 

where p1 and cr( are arbitrary functions of x, y and z-t, which satisfy the con­
dition Bpjdx + ao*i/9^ = 0. 

In this section we shall determine the non-symmetric g!} corresponding 
to above F,-j. Assume that 

gu = ga + gij = h a +fij, (2.2) 

where g-,j = is the symmetric part coinciding with the metric tensor of the 
Riemannian space-time defined by the line element (1.1) and gi} = ftj is the 

V 

anti-symmetric part of gu corresponding to electromagnetic field (2.1). Thus 
using (1.1) and (2.2) gtj can be put as 

- 1 / , 3 / M 

- 1 / 2 3 / 2 4 

- / . 3 - / » - 1 , 4 + / 3 4 

- / M • " / 2 4 ^ - / 3 4 1 

To connect the Fi} given by (2.1) with gij we shall use the relation 

(2.3) 
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Fa = — tau V 7 - g g'd (Jg = det (g„)) 
¿4 

(2.4) 

introduced by Ikeda [ 6 ] , where g'j is the contravariant tensor of gjy and 
g f y / { ( = + 1 or —1 according as z, y, / have even or odd permutations. From 
(2.1) we have _F34 = F 1 2 = 0. Hence from (2.4) we get 

A2 _ „21 ,34 „43 (2.5) 

Calculating the contravariant components gX2, g21 , g34, gAZ from (2.31 and 
substituting into (2.5) we obtain the following equations : 

fi2 (1 + A2 -f3\) +/34 </J3/M ~fiAfn) = 0 , 

which on combining are reduced to (1 — B2)f2

A + (1 + A1^f2

2 = 0, where 
(1 - B2) > 0, showing that fl2 = / 3 4 = 0. Thus (2.3) becomes 

" ~ 1 /.3 /.4 
B ~ 1 / « /2« 

- / , 3 - / 2 3 - 1 

~ / l 4 ~/24 1 

(gu) = 

The determinant g formed from the above g,-/ is given by 

g = - (1 - f A2) (1 - B2) -f2

3 + - / 2 + </l3/24 - / i 4 / 2 3 ) 2 

+ 2 ^ ( / I 3 / I 4 + / „ / 2 4 ) + 2fi ( / ! 4 / M - / 1 3 / 2 3 ) + 

+ 2 / i 2 ? ( / I 3 / , 4 - / 1 4 / a 3 ) . 

Assuming that / [ 3 / 2 4 —fuf23 = 0, we have from (2.6) 

ggn=~gg3l = - Bfn + ABfu - / 1 3 + ^/14, 

ggu = ~ gg41 = ^ / 2 3 + 5 / 2 4 + -4 /13 ~\-fu . 

(2.6) 

(2.7) 

(2.8) 

- g ^ 3 2 - - / 2 3 + AfM ~ Bfu + ^ / 1 4 , 

gg — ~ S & — ^-J23 ~T J24 T -rL-"J]3 ~r -"J\4 

Combining (2.1), (2.4) and (2.8) we get the four equations 

- Bf2i + ABf2A —fl3 + Afl4 = \J— gfa , etc., which on solving give 

/13 = -fu = V ^ S (1 + A (Pi - B*i) I 0 + (1 ~ & ) • 

/ 2 3 = - / 2 4 = V 7 - «• (1 + A) (ff, - 5 P l ) / (1 + ^ 2 ) (1 ~ B2) , 
(2.9) 

and we have g = — (I - j - ^42) (1 — 5 2 ) . Substituting this value of g in (2.9) 
we have 
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/ i s = -fn = (1 + A) (p, - BaxM \l^~g = p (say), 

/23 = -f74 = 0 + (<*« - *PiV v 7 1 7 ? = * ^ay), 

where p and cr are functions of (z-t). Thus finally we have the metric ga as 

- 1 B 9 - p " 
B - 1 cr — cr 

— P — cr - 1 A 
P cr A 1 

espondi ng to gu • Let us put 

1 1} — Dk¬— P U 

where pk

tJ = pk

n = Vkr, and qk

i} = — qk

n = rku. For the above 

(2.10) 

(3.1) 

substitution the field equation (1.2) will give 64 equations involving 24 q's and 
40^'s. 

Putting gij; k — Ekij, we have from (1.2) with i =j the following equations : 

Ek 

Ek 

Ek 

22 

33 

p\k - BP2\k + v<i\k - 9q\k = o . 

- 9<l\k ~ W\k + P33k - AP43k = 0 > 

n \ k + ff?%fc - A q \ k ~ p \ k = 0 • 

(3.2) 

Now putting £y . k + gjt iic=Ei)k*> from (1.2) with I V J and (2.10), we have 

^ i 2 * + • ^ " B (p\k + />2

3*) + p\k + /7 l

2 , + trfe3,* - q\k) + 

V + : P(ff li* + <7 3

4* - ~P\k +P\k + aq\k ~ A P \ k 

Bp Ak (3.3) 

EZ}"+ : <?(q2

2k - q\k + q%k) - p\k ~ p\k + PffS* + ^ />42* 

~Bp\k = 0 , 
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Elf* : — + 9{q\k ~ q\k) + cr (<7 2

3 , - q\k) + / 4 / ( - / 3 f t -
dx'c 

Next putting gji:k — -- Eu

k~, we have from (1.2V with i^j and (2.10) 

£l2*- : -B(q\k - q\J + (9

2

u - qKk) + - p(p 3

a A - / > < 2 t ) = 0 , 

-Aq\k + Bq*3k = 0, 

— Dl 
dxk 

: - r r - P ( P V - P34, + - ? V - ? !
4 J T 

^23*" = ^ - <P\k + P3
3* - A t ) + q\k - q\k ~ 9Px

lk (3.4) 

- A q \ k + Bq\k = Q, 

E ™ ~ ~ ~ ff ^ f c ~ P^k + P ^ ~ ^4* ~ + 9P\k ~ 
dxk 

- A c ? 2 k + B q \ k ^ 0 , 

V " : PCPS* + P'4/c) + °(P\k+P\k) - ( A c + 943/c) -
- A {q\k - q\k) = 0 . 

Following the methods of H . Takeno, M . Ikeda and S. Abe to solve the 
above 64 equations we first express all p's in terms of q's and { k } by the for­
mula [ 7 ] 

PkiJ = {*} + A*1 {qm

ufjm + itufij > (3-5) 

where { k } are the Christoffel symbols of the second kind formed from — 

given by (1.1) and hkl is the conjugate contravariant tensor of hk] . The non-

vanishing independent components of {£} are 

{},} = - B BJd - B>) = By,, = A A3\{\ + A2) E= A^ 

= - 5,/ (1 - J 2 ) s n , = ¿3/(1 + / i 2 ) » 4,, 

{22} = - £2/ (1 - J 2 ) = v , {1} = - A J (1 + A*) - - 0, (3.6) 

= ~ B B i i (1 - - * v , ^ = A AJ (1 + .42) - ^ , 

where 5j, B2, A3, A4 stand for dBfdx, dBjdy, dA/dz, BA/dt respectively. 
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Inserting the relevant quantities in (3.5) with the help of ^2.10) and (3.6) 
we can express 40 p\ in terms of /?,•; and qk

i} as follows : 

p\, - Bn + 2 Bp (q\2 - q\2) / (1 - B2) , 

P 2

l i - \ x + 2p(q3

i2-q\2)/(l-B2)J 

P3n = 2 p(<73i3 - <!4n - A <7u + A ? 4

1 4) / U + A2) ' 
p*n = - 2 P(A q\3 - .4 ? « I 3 + q\4 - q\4) / (1 + A2) , 

p\2 = (Bff-p) {q\2 - q\2W - B1), p\2=(a - Bp) {q\2 - q\2)/(l - B*\, 

P\l = (ff?3,3 - ff«413 + P<7323 - P^23) / d + ^ ) ~ (3-7) 

- A (<jq\4 - <sq\4 + pq\4 - p<74

24) / (1 + A2) , 

p\2 =~A (aq3

i3 - oq\3 + pq\3 - p<74

23) / (1 + A2) -

- (fftf314 - °" 9*14 + P^324 - P/24) / 0 + A l ) > 

and the expressions for pk

n, pk

u, pk

22, pk

2v pk

24, pk

n, pk

34, pk

44 are omitted for 
brevity's sake. 

On substituting the values of p's i n terms of q"s obtained from (3.7) in (3.2) 
and (3.3) we f ind that 40 equations thus obtained are identically satisfied, while 
on putting the values of p'& in (3.4) we have 24 equations in q's as given below : 

E,r : q\2 ~ B q\2 + pa { ( 1 + A) {q\3 - <?4

13) + d - A) ( g 3

1 4 -

- <74i4)} / (1 + A2) - P2 {C 1 + A) iq\, - q\,) 

+ (1: - A) {q\4 - q\4)} I (1 + A2) = 0 , 

-En 2" = i 2 i 2 - B q\2 + <72 {(1 + A) (q\3 - q\3) 

+ (1-A) (q\A - q\4)} i (1 + A2) - pv{(\ + A) (q\, - q\3) 

+ (1 - A) {q\4 - q\4)} / (1 + A2) = 0 , (3.8) 

(Similar 20 equations are omitted for brevity's sake). 

V : i334 ~ A q\4 + {(p + Bu) {pq\3 + erg 2

1 3 + pq\4 + aq\) 

+ (cr + Bp) (pq1^ + aq\3 + pq\A + oq\A)} / (1 - B2) = 0 , 

^ : **34 ? 3

3 4 + (P + Jff) (P?S3 + ff?2i3 + P i ! i 4 + ff?2i4) 
+ (cr + Jp) (pg ' 2 3 + cr ?

2

2 3 + pq\4 + cr<?2

24)} / (1 - B*, = 0 . 

Thus 24 q's as obtained from 24 simultaneous equations in (3.8) are given 
by . 
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9*12 = V2n = ? 3 1 2 = 1A12 = ^34 = ? 2 3 4 = ^ 1 3 = ^ 1 3 = ?3J4 

? 23 — ? 23 24 

qxn = - ?'i4 = 3 n , 
,2 _ 

- H 24 (3.9) 

^ 2 4 av, 

q i3 = — r ap. 23 - ~ q2

24 = Pv, 

where a = — (p" + Ba) — B + 
(l + ^ ) j M ( 

2Ag2 

(1 

— _s 

1 - I -
2Ap7 

A2)J \ ' (1 
2Apc ^2 

A2) 

and 3 = (p + B&) 1 + 
2,4 p2 

(1 + A2) 
2^ ff3 

(1 + ,42) 
1 + 

(1 + 

2/*p2 

5 
2 A pa V 

( 1 + ^ 2 ) J 
Then putting the values of cfs from (3.9) in (3.7) we get the values of p's 

in terms of A, B and p,cr as follows : 

/>*12 I » 

P'\2 EV 

/>*34 [0 

P 13 

P 14 

P 23 

P 24 

P 3 3 

P 44 

0 

[X 

0 

Bv 

0 

0 - (1 + A) M\i - (I - A) M[x 
(1 + A2) 

(1 + A) Afn 

0 0 

0 0 

2 (Mp, + _g£v) 2 (ffMp. + £y) 
(l - B2) (l - _e2) 

2(M[X + £Lv) 2 ( S M [ i + Lv) 

( 1 + ^ 2 ) 

- ( i + A) Ly 

(1 .+ A2) 

(1 + ,4) Lv 
(1 + A2) 

(1 + A2) 

(1 - ,4) M n 

- (1 - A) Lv 

(3.10) 

(1 + A2) 

(1 ~A)Ly 

(1 + ^ 2 ) 

A<j> 
(1 - S 2 ) (1 - B2) 

where (pa + crfi) = L and (era + p@) = Af. 

Substituting the values of p\ and g's from (3.10) and (3.9) respectively into 
(3.1) we get the non-symmetric connections as follows : 
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r * n [ f i i x n 0 0 ] , 

T f c

2 2 [ v Bv 0 0 ] , 

rk

u[o o o o i . 
21 

r / c

3 4 [0 o o o ] , 

- ( 1 + A)M& ~{\-A)M\x 
43 

13 

1 24 

A 31 

1*4. 

- 1 33 

fip, au. 
(1 + A1) (1 + ^ 

ft* _ a p ( 1 - ^ 
(1 + ( I + 

av fJv 

— ccv — pv 

— pV — ap, 

— av — ¡3 v 

{Hp, a[x 

av £Sv 

2 ( M p + 5 L v ) 2 ( S ¥ | i + I v ) 

- (1 + A)Lv - (1 - ,4) Lv 
(1 + A2) (1 + ,42) 

(1 + A) Lv (1 - A) Lv " 

(1 + ,42) (1 + 

(3.11) 

- { \ + A ) M \ J . - (1 - ,4) Af uT 

(1 + ,42) (1 + A2) 

- (1 + A) Lv - ( I - A) Lv 

( I - B2) ( i - B2) 

2 ( M p + 5Z,v) 2(5iV/p + Lv) 
(1 - B2) (1 - 5 2 ) 

(1 + A2) (1 + ^ 2 1 

(1 + A) Mjj. (1 - A) M p 

(1 + A2) (1 -f ^ 2 ) 

_(1 + ,4) Lv (1 - A) Lv 
(1 + ^ 2 ) (1 + A2) 

Aty 

-~4> A(}> 

4, Solution of the Secoud Field Equation (1.3). Inserting relevant quan­
tities in (1.3) we find that out of the four equations Ts

tx ~ 0 equations for t=- 1 
V 

and t = 2 are identically satisfied while equations for t — 3 and f — 4 are satis­
fied when the following relation holds : 

p + v - 0 . (4.1) 

Thus (4.1) is a necessary condition in order that the Einstein's second field 
equation in the space-time (1.1) be satisfied. 
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5. Solutions of the Field Equations (1.4). To solve the field, equations (1.4) 
we shall first calculate the components of the generalized Ricci tensor by the 
formula 

R U = I V , - r * „ j T'u VTL + Vs

ls T'ij. (5.1) 

Substituting the values of r f c y from (3.11) into (5.1) we get the following 
components of the generalized Ricci tensor : 

Rn = 1*2 + + — (Mn). — ^ —^ , 
1 2 0 + ^ 2 ) (1 + ^ ) 2 ( 1 + ^ 

„ , D | 2J4 . 4 J 4 2 L 2 V 2^(v (Mp + i?£v) 
^22 = v, + #pv -] (Lv)2 — - — , 

2 (1 + A2) 2 (1 + A2)* (1 -|- A2) 

(1 + A2) (1 + ^^z 

rt , „ ^ , 2/1 4 ^ 2 £ M u . v 
-«2i = — (-^v). — pv H — (Z/v), — , 

2 1 ( 1 + ^ ) 1 ( l r f ^ 2 ) 2 

\ (1 + A2) j 3 

(1 - A) Mji\ 

(1 H- A2) L 

J?31 = - (3p), - (ap) 2 + (1 - B) apv -

= (av), + (Pv)2 - (1 - B ) aiAV -

' ( 1 - ^ ) / , v \ f(l-A)Lv 
~ LNv 

{l+A*) / 3 ^ (1 + ,42) / 4 

J?24 - - ( av \ - (pv) 2 + (1 - B) apv + 

\, ( i + ^ 2 ) A I a + ^ 2 ) /4 

*i4 = - (frOj - ( ow 2 + (1 - B) auv - i - MSv + g , 

*4i = (PlOi + - 0 - -B) + A/5 | i + Q , 

Mn ~ - (av), - (3v) 2 + (1 - B) a\xv - LNv ~ W, 

J?42 = ( a v ) 1 + ((3V)2 - ( i - B) apv + LSv + W, 

^ 3 4 + 0 ^ 4 - ^ 4 3 + M ^ 3 = ^ ~ ' ~ A H > 
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R3i = 4,4 + A<t>ty + / 4 H+ 2T, 

RA4 = - <j>, - A$fy + I ~ H +2T, 

where 

ftr A(l-A)4> + {\ 4 c AO +A)fy-0 ~A)<f> 
Jv — —————— —— ——• , ^ — 2\ 0 + A2) (1 + A 

Q_<Q+A)My\ + IQ 4 A) M u \ ^ ^ / (1 4 A) I v 

(1 4 A2) [ ( 1 4 A ' \ (1 4 A2) 

/ = 3 2 ( p 2 + v 2 ) 4 2a 2|AV, i / = 

(1 ~A)_Lv \ 

" "(T 4 > ) " ) 4 

4 ( A / 2 u 2 + 2 W L uv 4 L 2 v 2} 
(1 - B2) (1 4 A2) 

B { My2 4 (L 4 M ) 5 [iv 4 £ v 2 } 4 5 L V \ (BM\i 4 £v 
(1 - B*) \ (I - B2) L \ 0 - B2) 

Now substituting the values of /?,•; from (5.2) into (1.4a) and using (4.1), 
we f ind that i t is satisfied i f and only i f 

pa - I - a3 = 0, era 4 p3 = 0, A3i - AA,Ai / (1 4 A2) - 0, (5.3) 

a t 4 a 2 4 {5, 4 3 2 = 0 . (5.4> 

Next putting R;} from (5.2) into (1.4b) (/) and using (4.1) we see that i t is 
satisfied i f the relation (5.3) holds, while equation (1.4b) (;7), for the same values, 
of Ra, is satisfied i f and only i f 

(|33 4 3 4) i - B2i) + 23 (B2 - Bf) I 0 ~ B2)} + Bt ( 3 ) 3 4 3, 4 4 a 2 3 4 a 2 4) -

B2(al3 4 a l 4 4 3 2 3 4 3 2 4 ) = 0 , (5.5) 

a ( v u 4 v 2 2 ) 4- 2 (a { 4 (32) v t -]- ( a n 4 a 2 2) v 4 2 (a 2 4 3i) v 2 4 2pv 2i + 23 2 1v 

4 a(p 4 2Bv) (v2 - Vj) 4 vfci + 2?v) (a 2 - a,) 4 av {(B2 - £ , ) v 4 (p 2 - p,)} = 0. 

Thus, the values of given by (2.10) represent the wave solution of the 
strong field equation (1.4a) under the conditions (5.3) and (5.4). While the same 
gij are the solutions of the weak field equations (1.4b) (/) and (1.4b) (ii) under 
the conditions (5.3) and (5.5) respectively. 

6. Solutions of the Field Equations of Bonnor. The first two of the field 
equations of W.B. Bonnor's non-symmetric unified field theory [ 3 ] are the same 
as the field equations (1.2) and (1.3) of Einstein's unified field theory. Hence 
their solutions in the space-time (1.1) shall be given by (2.10) and (4.1). 
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To find the solutions of the remaining two field equations, namely (1.5a) 
and (1.5b), we use the components of 7?y, the generalized Ricci tensorgiven 
by (5.2). The contravariant components g'J of the tensor gy given by (2.10) can 
be shown to be as follows : 

m 

-(l+A2+2v*A) -0+A2)B-\-2Apv (l+A)(Bv+p) (l-A) (Ba+p)~ 
~(i+A2)B-\-2Ap<j-(l+A2 + 2Ap2) (\+A)(Bp+a) (\-A)(B9+c) 
-(l+A)(Ba+p) ~(l+A}(B9+(T) -(1-B2)+P (l-B2)A+P 
- ( l - ^ i ) ( B c r + p ) -(l-A)(Bp-\-<j) (1-B2)A~\-P {\-B2)-±P 

(6.1) 

where m = (1 + A2) (1 - B2) and P = 2 Bpa + p2 + a2 . 

Then substituting g-,j and g'j from (2.10) and (6.1) into (1.6) we get the fol­
lowing components of Uik : 

2A 
Un = — {2Bp (Bp H- ff) + (a 2 - p 2 ) } , 

m 

= Un = -~2A-{B(p2  

m 
+ a 2 ) 4 -2pa}, 

u22 

2A 
- — {2ficr (Ba f p) 

m 
-f ( P 3 - a 2 ) } , 

^ 1 3 = - Usl = - UH - - 2 p , 

U23 = - un ^ - u24 = c / 4 2 - - 2 a , 

^ 3 4 — ty 4 3 — — > 
m 

(6.2) 

TT ' 2 ( 1 + A2)P 2 (1 + ^ f + ^ ) P 
^ 3 3 ~~ ' ̂ 4 4 . — 

Hi m 

Putting Rjj from (5.2) and £/ i / c from (6.2) into the field equation (1.5a) we 
f ind that it is satisfied i f and only i f 

m AM - (1 - B2) A A3A4 + (3 + 2A) (1 + A7) (p* -f.a 2) (1 - B2 - 2B4) p2 = 0, 

L = 0, M = 0. (6.3) 

Using (5.2) and (6.2) into the field equation (1.5b), we arrive at the same equ­
ation (5.5) of section 5. Therefore, (1.5b) is satisfied i f and only i f (5.5) is satis­
fied. 

Thus the wave solutions of the field equations of Bonnor's non-symmetric 
unified field theory for the space-time (1.1) are given by (2.10) under the con­
ditions (4.1), (5.5) and (6.3). 
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, . ¡7. Solution of Schrodinger's Field Equations. Here again the first two field 
equations of E. Schrodinger's non-symmetric unified field theory are same as 
the first two field equations, of Einstein's or Bonnor's unified field equations, 
given in Section 1, which will again have the so'ution (2.10) under the con­
dition (4.1). The remaining two field equations are (1.7a) and (1.7b). 

On substituting from (5.2) and (2.10) into (1.7a) for ij = 11, 22, 12 etc. we 
f ind that i t is satisfied i f and only i f 

3 34 

B2 BtB2 + B Bl2 (1 - B2) + XB (1 - B2)2 = 0 , 

while the field equation (1.7b) is satisfied i f (5.5) holds. 

Thus the wave solutions of the field equations of Schrodinger's non-symmet­
ric unified field theory for the space-time (1.1) are given by (2.10) under the con­
ditions (4.1), (5.5) and (7.1). 
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D E P A R T M E N T O F M A T H E M A T I C S 
U N I V E R S I T Y O F G O R A K H P U R 
G O R A K H P U R - 2 7 3 0 0 İ I N D I A 

Ö Z E T 

Y a z a r l a r ı n daha öncek i b i r ça l ı şmalar ın ın devamı olarak, bu ça l ı şmada 

<]s* = _ ^ _ dy% — dz2 + dt* + 2A (z, t) dzdt + 2B (x,y) dxdy 

metr iğ i i le verilen uzay-zamandaki Einstein, Bonnor ve Sch röd inge r ' i n non-
simetrik bir leşik alan teorilerine ait alan denklemlerinin dalga- çözümler in i 

bulma problemiyle uğraş ı lmış t ı r . ' 


