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Abstract
We show two Lanczos potentials for the conformal tensor in Kerr spacetime.
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1. Introduction

We know that in an arbitrary R, the Lanczos potential K,;,. [1] generates the Weyl tensor via the
expression [2-4]:

1
Cabcd = Kabc;d - Kabd;c + cha;b - chb;a + E [gad (Kbc + ch) + .gbc(Kad + Kda) -

acKpa + Kap) —Ipa(Kac + Keo)] + g (Gaa9pe = 9acGpa) K pq » 1)
where
Kap = Kacb;c - Kacc;b ’ )
with the properties:
Kape = —Kpac Kapc + Kpca + Keap = 0. 3)

In this work we exhibit two Lanczos generators for the corresponding conformal tensor in Kerr
spacetime [5-7].

2. Rotating black hole

The Kerr metric, in Boyer-Lindquist’s coordinates [8], is given by [6, 7]:

, X , 4amr sin®6 - , . 2a’mrsin® )
ds =Edr +2df? ———dtde +sin?6 [r’ +a t— de? —
2mr 2
(1 ‘T) dt?, (4)
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such that
A=r+iacos0, L=AA=1r%+a%cos*8, C=r*-2mr+a? i=+-1. (5)

The parameters m and a are associated with the mass and the angular momentum of the black
hole, respectively. Then it is possible to construct the null vectors:

1 1
(") =—(-C,0,a,7* + a?), (n®) =——=(C,0,a,7% + a?),

V2XC V2XC
1 o1 ,
(mP) = E(O,—L,E ,asin 9), (6)

in according with the Newman-Penrose formalism [6, 7, 9, 10].
Thus the Kerr geometry accepts the following Lanczos spintensor:
Kape = Qca;b - ch;a ’ (7)

verifying (3) with the symmetric tensor:
Qap = i(lalb + ngn, —mgmy, — Mamy), (8)

or in terms of the metric:
g1 0 0 0

0 Y922 0 0

0 0 =933 —Y3a |’ ©)
0 0 —Y934 —Yas

(Qve) =+

It is easy to prove the relations:

Kabb =Byg, B = il‘n (C sin?0), (Kabb);a =0OB =0, (10)

Kap®. =0 Lanczos differential gauge, (11)
then from (1) and (2):

Cabcd = Kabc;d - Kabd;c + cha;b - chb;a + gadec + gchad - gachd - gbdKac , (12)

such that
Kpe = Kep = Kbac;a — Bipe - (13)
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For the same Weyl tensor we can construct the Lanczos potential K. connected to K, via the
gauge transformation [3, 4, 11]:

Eabc = Kape + 9cal@b — 9ebQa » (14)

with an arbitrary vector Q.. If in this Kerr solution we select Q, = gB;a, we find that (14)
satisfies the symmetries (3), (11) and also:

Eab , =0 Lanczos algebraic gauge, (15)

0K, =0 Lanczos-Illge [12] wave equation.
The generators (7) and (14) are compatible with the Lanczos potentials obtained in [13-

17], and it must be interesting to study if these spintensors have relationship with the
angular momentum of this black hole.
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