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Abstract
Andersson-Edgar proved that the Lanczos spinor can be generated via Lygcp = f VEp Tapce-
Here we determine the potential T,z for any type D empty spacetime.
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1. Introduction

In [1] was obtained the Lanczos generator [2, 3] for an arbitrary vacuum spacetime of Petrov
type D, with the following Newman-Penrose components:
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in terms of the spin coefficients [4, 5] associated to the canonical null tetrad [6]:

I «— o040F, n* — (AF, mt — o048, mt — 408 ; (2)

)

hence for the type D the Lanczos spinor [7-9] is given by:

2
Lygep = ; Y, ® [(040ptc + (04 * tg)oc)(—pop + 1 ip) + (tatgoc + (04 * 1)) (T 0p — p1p)].
©)
On the other hand, Andersson-Edgar [10-12] proved that any Lanczos spinor can be generated
via the relation:

Lagep = f VED TapcE Tapce = T(ABC)E . (4)
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where f is certain scalar function. In Sec. 2 we give an explicit expression for the potential Typcx
2

in terms of the dyad (o, (%), for the Lanczos spinor (3), with f = 1, >,
2. Potential for the Lanczos spinor
In the spin coefficients formalism [5, 13] are very known the following relations:
VAg04 = (r = Blog + (e — plig, VAt = (y —wog + ( — a)ug,
0aV4g0c = (=B og + e z)oc + (0 05 — K 1)1c,
0aV4g1c = (—pog +mig)oc + (B og — e )i, ®)
LuVis0c0 = (—yop +az)oc+ (tog —pipdic, Vi1 =(—voz+Aig)oc +
+(yop — @,
hence:
VEp[(040ptc + (04 * 15)0c)tg] = 304050c(=V 0p + A1) +
+(040ptc + (04 * tg)oc)(—p 0p + T 1) + 2(tatgoc + (04 * t5)ic) (T 0p — p tp),

(6)

VE 5 [(tatgoc + (04 * 13)tc) 0] = Buutptc(o 0p — K 1p) +
+(tatgoc + (04 * ty)ic) (T 0p — p tp) + 2(040ptc + (04 * tg)oc) (—p 0p + T 1p),

then it is immediate that (4) implies (3) for [k = 0 =v = A1 = 0 in the canonical null tetrad for
any type D empty spacetime]:

1
Typce = P [(040ptc + (04 * tg)oc)ig + (tatgoc + (04 * 1)) OE], (7)

where is evident the symmetry (4) in ABC.
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