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Abstract: For arbitrary geometries of Petrov types III, N and O, we construct the Lanczos potential for the
corresponding Weyl tensor.
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INTRODUCTION
The Lanczos potential K, [1-8] satisfies the algebraic symmetries:
K..=—K K.+ K+K,=0 K", =0, 1)

vues uva vepu auv

and it generates the Weyl tensor [9, 10] via the expression [11]:

1
Cuvap = Kvasp = Kpvpio + Kopuyy ~Kapyiu +5[(Kuﬁ + Kﬁu)gva + (Ko + Koy)8up ~

(Kﬂa + Kow)gVB _(KVB + Kﬁv)gw]’ Ky =K\ 2

If we select:

1 A A 3
K,uva = g(szv;a + Fav;p - Fap;v +F op —L'ua 8av)s
for arbitrary F,, = — F,,, then (2) implies the relation:
C,uvocﬁ = Cavoc,BFGu - CG,ua,BFGv + CG,B,qucoc _Cooc,quG,B’ S

which gives 0 = 0 for any conformally flat space, that is, (3) is a Lanczos potential for arbitrary Petrov type O spacetime.
Now we consider two Petrov types in the canonical null tetrad [9, 12, 13], for a certain F,,:

a). Type N:
C/Jvaﬁ =WV Vap 'H/74I7pvl7aﬁ > Viw = lpmv - vap > (%)
Fop = (ol =gl )- ©
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thus (4) takes the form C,,.,, =2¢ C

nvafs

b). Type III:

Cuvap =V3 (VuvMaﬁ + My Vop )“’73 (V#vﬂaﬁ + My Vg )

M, =mym, —m,my +n,l, —nl,,

then (4), (6) and (7) give the relation C,,,; = q C,,, that
is, (3) is a Lanczos generator with (6) for ¢ = 1.

Hence the Lanczos potential for arbitrary Petrov
types N and III spacetimes has the structure (3) if we
employ the corresponding canonical null tetrad and F,,

is given by (6) with ,_ L
2

and g = 1 respectively; in
Petrov type O geometries, we can use (3) with any F.
The construction of K,,,, for arbitrary 4-spaces of types
I, IT and D, is an open problem.
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