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Petrov classification of the conformal tensor
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Abstract: We exhibit a flux diagram in its tensorial and Newman-Penrose representations for
the Petrov classification.
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1. Introduction

We shall use the quantities and notation stated in [1]. The Petrov classification (PC)
[1-8] of the Weyl tensor has a great importance in general relativity, thus it is attrac-
tive to account with an efficient procedure to determine the Petrov type of an arbitrary
gravitational field. Peres [9] has worked out the tensorial version of the Petrov’s matrix
approach [2-4] to perform the PC. In the following figure we illustrate a flux diagram
that simplifies the application of the Peres algorithm:

YES
Cajbrzo =0
NO
Cy="Cy=0 YES - pq—O}}ﬁN
. apq~br — NO
03: 03:0 — 11T

* jlopezb@ipn,mx



80 Electronic Journal of Theoretical Physics 9 (2006) 79-82

NO

(C3)? = ("C3)? = Z[(Ca)? = 3(*C)?] NO
“C305 = “22[3(Ch)? — (*Cy)?]

ES

CajpgChr + 2R(N)Cojor — 23(A)" Cogir+ | NO__, 11
. _YES , D
+%’7ajbr - % (9abGjr — Gargjp) = 0
where Cy;,is the Weyl tensor [1,6] associated to the metric gqp, and 74, represents
the Levi-Civita tensor, besides:

*Cajir = 57MajnaChr A=RA) +iS(N),
Cy = C’aquC’“qu, 03 = Cajbrcbrpchg,
*02 = *C«ajbroajbr, *03 = *Cajbrobrpchg,
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D’Inverno-Russel Clark [10] employed the Newman-Penrose (NP) formalism [1,11-13],
Lorentz rotations [14]-[15] and Debever-Penrose vectors [1,6,16-26] to deduce a 4" order
algebraic equation [27] and the study of its roots implies a procedure for the PC. Here we
show a different approach to obtain the Petrov type without the use of Debever-Penrose
null principal directions and Lorentz transformations. In fact, the flux diagram for the
Peres tensorial method is now expressed by using the NP technique, resulting thus the
following algorithm [28] which involves fewer computations than the D’Inverno-Russell

Clark’s approach.
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where

Go =2 (Yoy2 — ¥7) G1 = thoths — Yrihs,

Gy = F + hotha — 2Unys, Gy = h1hs — Yoyl

Gy =2 (Paths — ¢3), Gs = 2 (nhs — ¥3).,
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