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Abstract: For spacetimes with Petrov types O, N and III, we obtain the spinor structure of the corresponding
Lanczos potential and conformal tensor.
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INTRODUCTION
The Lanczos spinor [1-7] is given by:
Lupep =1algle(Qolp = Quop) + ylgoc + (04 * )l )= ylp +Qs0p) + 1)
(OAOBIC + (OA * IB)OC)(Qle —Q6OD) + OAOBOC(_QSID + Q70D),
In terms of the spinors associated to the null tetrad of Newman-Penrose (NP) [8-12]:
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On the other hand, in [6, 7, 13, 14] was studied the Lanczos potential [ 15-18] via the expression:
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where F,, = — F,, with spinor:
@5 =% Lilp—t(0o,*Ip)+¢r0,0p,
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Being ¢, the NP components of F,,.
The relation [6, 19]:
! (5)
Lypep = E(VAD ®pc +Vep Pca+Vep Pap)

Is the spinor version of (3) for any F,, besides, the Weyl-Lanczos equations in spinor form are given by [2, 3, 20]:
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We can use (5) into (6) to obtain the property:
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But we know the relation [21]:
0 = 24 Q4 £(e +e +e +e ) ()
ACPEG =V ucE0 PG TV acco PE 24 \FEA PcG T €ec PG Y €64 PeCc T €GC PE4)-
then (7) acquires the form:
Vacee = ~WEGco ‘Pg Y 4EGO (PCQ ¥ caEQ (PGQ +*¥aca0 ("EQ ), ©)

which for the Petrov type O gives 0 = 0, that is, (3) with arbitrary F,, is a Lanczos potential for any conformally flat space.
Now we consider arbitrary 4-spaces of Petrov types N and III in their respective canonical null tetrad [10, 22] and
we employ the values Bo=0,=0, ¢ = 4 , being g a constant, then:
2

Pup = _%OAIB’ Fyy = q(”ylv _nvl,u)- (10)

For the type N, into (9) we use (10) and the expression [3, 10]:

Y uceG =¥4 04 Oc OF OG> an
To deduce that ¥, = 29 P that is, (3) with F,, given by (10) for q= | is a Lanczos generator for the

corresponding Weyl tensor in the canonical tetrad. Similarly, for the type III we apply (10) and the relation:

VEGeo =W3logog(oc *lg) + (o *Ig)ocog], (12)

then (9) implies ¥,z = g, hence (3) with (10) for ¢ = 1 is a Lanczos potential for the conformal tensor in the canonical
null tetrad.
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