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Conformal Tensor and Lanczos Generator

J. López-Bonilla, R. López-Vázquez and S. Vidal-Beltrán

ESIME-Zacatenco, Instituto Politécnico Nacional,
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Abstract: For spacetimes with Petrov types O, N and III, we obtain the spinor structure of the corresponding
Lanczos potential and conformal tensor.
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INTRODUCTION

The Lanczos spinor [1-7] is given by:

(1)

In terms of the spinors associated to the null tetrad of Newman-Penrose (NP) [8-12]:

(2)

On the other hand, in [6, 7, 13, 14] was studied the Lanczos potential [15-18] via the expression:

(3)

where F  = – F  with spinor:µ µ

(4)
Being  the NP components of F .r µ

The relation [6, 19]:

(5)

Is the spinor version of (3) for any F  besides, the Weyl-Lanczos equations in spinor form are given by [2, 3, 20]:µ

(6)

We can use (5) into (6) to obtain the property:
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(7)

But we know the relation [21]:

(8)

then (7) acquires the form:

(9)

which for the Petrov type O gives 0 = 0, that is, (3) with arbitrary F  is a Lanczos potential for any conformally flat space.µ

Now we consider arbitrary 4-spaces of Petrov types N and III in their respective canonical null tetrad [10, 22] and
we employ the values , being q a constant, then:

(10)

For the type N, into (9) we use (10) and the expression [3, 10]:

(11)

To deduce that  = 2q  that is, (3) with F  given by (10) for  is a Lanczos generator for theACEG ACEG µ

corresponding Weyl tensor in the canonical tetrad. Similarly, for the type III we apply (10) and the relation:

(12)

then (9) implies  = q  hence (3) with (10) for q = 1 is a Lanczos potential for the conformal tensor in the canonicalACEG ACEG

null tetrad.
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