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Abstract: We exhibit the Lanczos potential for the conformal tensor in arbitrary spacetimes of Petrov types
O, N and III.
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INTRODUCTION
The Lanczos generator K, [1-5] has the following algebraic symmetries:
Kuvw =— Kv;uu Kuvw + Kvau + me - 0 K#vv = O; (1)

and it generates the conformal tensor [6, 7] via the relation [8]:

1
Cuvop = Kyva:p = Kuvpio + Koy =Koy + [( up + Kpu) &va + (Koo + K )gp
(Kﬂa +Ka#)gVB _(KVB +KBV)gua]’ Kyy =Ko\ 2)

If we select [9]:

Ky, (2 wv;er Fav;u_Fauv+F/1 gau_FM gav)

3)
for arbitrary F,, = — F,,, then it is simple to obtain the property:
A

*K :_(2 *F, Flyva +*Fav;u Fap vt F)L Eou —* . &av)s 4)
with the participation of the dual tensors = K e zgnuvl s K B, and x Fy :Enuvl s F B Thus (3) and (4) are
equivalent to:
S0 =K *Kpp (2S +80 = Sourer + 802 8ot = Sur Go)

uver wa t uvior TRav;u ~ Poy TR o ~Pur o) (5)

= - ox
where S, = F,, + i *F,,.

The application of (5) into (2) gives the expression:
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S/.lv(xﬁ :C,uvaﬁ +i *vaaﬁ = Covaﬁ Sdu _Capocﬁ de + Coﬁuv Soor _Ccapv SG[%

(6)

which implies 0 = 0 for an arbitrary conformally flat space, that is, (3) is a Lanczos potential for any Petrov type O

spacetime.

Now we consider the following Petrov types in the canonical null tetrad [6, 7, 10, 11]:

a). Type N.

S,uvaﬂ =y4 ViVop, Vi =1ymy, —Lmy, M, =mym, —mymy, +n,l, —nyl,, (7
Suv =4 My, Fyy = q(nyl, —n,l,) * Fyy = —ig(m, i, — mi, ), ®)
then the NP components of (6) imply ¥, = 2g ¥,, therefore (3) is a Lanczos potential with (8) for q= l

b). Type III.

Sivap =V3VyMog + M, Vip), )
hence (6), (8) and (9) give ¥, = g, thus (3) is a 5. Ahsan, Z., 2019. The potential of fields in
Lanczos generator with (8) for ¢ = 1. Einstein’s theory of gravitation, Springer,

The Lanczos potential for arbitrary Petrov types Singapore.

IIT and N geometries has the structure (3) if we use
the corresponding canonical null tetrad and F,, is
given by (8) with g = 1 and ,_ 1

2
Petrov type O spacetimes, we can use (3) with any F.
The construction of K,,,, for arbitrary 4-spaces of types
D, IT and I, is an open problem.

respectively; in
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