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A Note on the Lanczos Potential for the Kerr Metric
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Abstract.- We show that, if we change the sign of two strategic components of the metric tensor in Kerr
geometry, then we obtain a generator for the Lanczos potential of this rotating black hole.
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Lanczos [1] showed, for any spacetime, the existence of a potential K, . with the properties:
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which generates the conformal tensor via the relation [2-8]:
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such that

Kir' = K,-F.;":P —K,-Fp:.;" . (3)

Given the Weyl tensor, it may be a formidable task to construct a Lanczos generator by integrating directly the

system (2) of differential equations for the unknown Kﬂ"’“. However, here we exhibit that the Lanczos potential, for
the important geometry of Kerr [9], can be generated with remarkable simplicity. In fact, we consider the metric of
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a rotating black hole [10] in Boyer-Lindquist [11] coordinates e with signature +2:
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where
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and also the following symmetric tensor:

€ g ] 0 0
0 gy U 0
0 0 Ezz B4
0 0 Bz Eu

|S§I.|= . (6)

being E® the metric tensor corresponding to (4). If in (6) we put £=1 then & with the known property

=10
Eae . But if we take £= ~1 then from (6) we can find the solution to (2) by constructing the Lanczos potential

for the Kerr metric via the expression:
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It is a true surprise that a simple change of sign in = gives us a solution for the complicated system (2): An open
problem is to find the underlying principle in this result for the black hole with rotation.

The authors are thankful with Prof. Louis Witten and Prof. Ezra Newman for their interest in this Note.
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