Prespacetime Journal| December 2016 | Volume 7 | Issue 16 | pp. 2059-2061 2059
Barrera-Figueroa, V., Lépez-Bonilla, J. & Lopez-Vazquez, R., A Potential for the Lanczos Spinor in Arbitrary Spacetimes of Petrov
Types I, N, and O

Article

A Potential for the Lanczos Spinor in
Arbitrary Spacetimes of Petrov Types 11, N, and O

V. Barrera-Figueroa', J. Lopez-Bonilla? & R. L6pez-Vazquez’

ISEPI-UPIITA, Instituto Politécnico Nacional (IPN), Posgrado en Tecnologia Avanzada, Av.
IPN 2580, Col. Barrio la Laguna 07340, CDMX, México

ESIME-Zacatenco, Instituto Politécnico Nacional, Edif. 5, ler. Piso, Lindavista 07738,
CDMX, México

Abstract
Andersson-Edgar proved that the Lanczos spinor can be generated via Lagcp = VEp Tapck-
Here we determine the potential T,pc5 for any R, of Petrov types O, N, and I11.
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1. Introduction

In [1] was obtained the Lanczos generator [2, 3] for an arbitrary spacetime of Petrov type N, with
the following Newman-Penrose components:

K A c v
=3 5 ==73 L=y H=-y
(1)
_P = _I =I S
'Ql - 6’ 'QZ 6’ 'QS 6"’ 'Q6 6’
in terms of the spin coefficients [4, 5] associated to the canonical null tetrad [6]:
I* «— 0408, n* o AB mt — oAlf, mt — 1408 ; (2)
hence for the type N the Lanczos spinor [7, 8] is given by:
1
Lagep = s [3 04050c(—Vv 0p + A1) + (0408t + (04 * tg)oc)(op — T 1p) +
©)
+ (tatgoc + (04 * t)tc) (T 0p — p tp) + 3 tatple (—0 0p + K 1p)].
* Correspondence: J. Lopez-Bonilla, ESIME-Zacatenco-IPN, Edif. 5, Col. Lindavista CP 07738, CDMX, México
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On the other hand, Andersson-Edgar [9-11] proved that any Lanczos spinor can be generated via
the relation:

LABCD = VED TapcE Tapce = T(ABC)E . (4)

In Sec. 2 we give an explicit expression for the potential T,z in terms of the dyad (oF, (%), for
the Lanczos spinor (3).

Let’s remember that [1]:
Q) Type Il = 2 () Type N » r=0,..7, (5)

in the canonical tetrad for the type Ill, therefore:

(TABCE) Type 111 =2 (TABCE) TypeN * (6)

2. Potential for the Lanczos spinor
In the spin coefficients formalism [4] are very known the following relations:
VAgoa=(@—Pog+(e—pls,  Vis1a= G —wos + (r—a)y,
04V450c = (=B og +e1g)oc + (0 0g — K 15)1c,

04V451c = (—pog + mg)oc + (Bog — €tp)ic,

(7)
V4 0c = (v og + aig)oc + (T oz — piglic,
uVA i = (=vos + Ao + (v 05 — atp)ic,
hence:
VEs[(040ptc + (04 * tg)oc)tg] = 304050c(—Vv 0p + A1p) +
+(040ptc + (04 * tg)oc) (—p 0p + 1 1p) + 2(t4tp0¢ + (04 * 1)) (T 0p — P 1p),
(8)
VE [ (tpoc + (04 * tp)tc)0g] = 3tatpic(o 0p — K 1) +
+(atgoc + (04 * t5)ic) (T op — p 1p) + 2(040ptc + (04 * tg)oc) (—p 0p + T 1p),
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then it is immediate that (4) implies (3) for:

1
Tapce =3 [(040ptc + (04 * tg)oc)ig — (tatgoc + (04 * tg)tc)0g], )
where it is evident the symmetry (4) in ABC.

The result (9) is applicable to the type Il in according with (6). The type O accepts as Lanczos
spinor to any multiple of (3) [1], thus (9) also is valid for this type.
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