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Abstract: We show the spinor and Newman-Penrose versions of the Lanczos generator for the Weyl tensor
in arbitrary geometries of Petrov types O, N and III.
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INTRODUCTION

The Lanczos potential K,,,, [1-4] verifies the algebraic symmetries:
Kive = Kyuar  Kuva + Koo + Koy =0, K'Y =0, (1)

and it generates the conformal tensor [5] via the expression:

1
C,uvaﬁ :Kyva;ﬁ _KOt,B;l;V _Kaﬁp;v +5[(Kuﬁ +K,B,u)g\/0t +(Kva +K0tv)gp/3 —

(2)
(Kpa + Kap )gvﬁ _(Kvﬁ + Kﬁv )gpa]:
If we select [6, 7]:
1 A A
K,uva 25(2Fuv;a +Fav;u _Fau;v +E//1 Eop _F,u/‘L gav ), )
for arbitrary F,, = - F,:
_ - % 1 A A
S,uva =K vo ¥ Kyyg 25(2Suv;oc +So:v;u _Soc,u;v +8)7 Eou _SM Sav)> &)

such that S,, = F,, +i* F,, with the participation of the dual tensors

uv

and

1 2 1 2
K,uva zgn,uvlﬁK ﬁa *va :EnpvlﬁF ﬁ’

From (4) the corresponding Lanczos spinor [8, 9] is given by:
3Lpcp =Vup Pca+Vep Pap (5)
which implies the following equations in the Newman-Penrose (NP) formalism [10-12]:

Qy = D@y +2(-€¢y + K¢y),  3Q =6 +2[Dy — (0t + )Py + pdy + Ky ],
Q3 =60y + 2(-A9 +09,),  3Q = Dy + 26y ~ Ay — 7y + (p + €)@y ],
Q4 =060y +2(=Poy + o), 3Qs =A¢ +2[6¢ — (¥ + ()¢ + Ty + 0P, ],
Q7 =Ady + 2=V + 1), 3Q6 = 60, + 2[Ad — vy — U + (B +7)9, ], 6)
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for the NP components of Lanczos potential in terms of the spin coefficients and the NP projections of F,,
The work [13] used the canonical null tetrad [5, 10, 14] to determine the NP components of X,,,,, that is, a solution
of the Wey-Lanczos equations [8]:

QO =4gK, Q3 = _qﬂ‘s Q4 =q0, Q7 =—-qv,

(7
q q q
Qi ==p, Qr=—7m, Qs=—7T, Q¢=—7LU,
1 3P 2 3 573 6 3#

For arbitrary spacetimes with Petrov types III and N for ¢ = 1 and g= 1 respectively. It is simple see that the
2 2

relations (6) imply (7)if ¢ =, =0 and ¢, —4  therefore:
2

F,uv =q@m, I,-n, l'u), S'u‘, :qMW = q(mumv —mymy +ny L, —n, l'u), (®)
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