Prespacetime Journal| April 2016 | Volume 7 | Issue 5 | pp. 780-782 780
Miranda-Sanchez, |., Lépez-Bonilla, J. & Romero-Jiménez, D., Wiinsch’s Vectors & Lanczos Potential

Article
Wiinsch’s Vectors & Lanczos Potential

. Miranda-Sanchez', J. Lépez-Bonilla™? & D. Romero-Jiménez’

'UNITEC-Guadalajara, Av. Nifios Héroes 709, Col. Fracc. Quintas Alamo,
San Pedro Tlaquepaque, Jalisco CP 45560, México
’ESIME-Zacatenco, IPN, Edif. 5, ler. Piso, Lindavista 07738, México DF

Abstract
For arbitrary spacetimes with Petrov types O, N, Ill, and D (empty), we show that the Newman-
Penrose (NP) components of Lanczos potential are the NP projections of the Wiinsch’s vectors.
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1. Introduction

Here we shall employ the quantities and conventions of [1-3]. The Lanczos potential [4] is a
generator for the Weyl tensor:

Swap = FE D Swap — Spvpia T Sapuy — Sapvin % [(Hup + Hpy) Gva —
(Hyua + Hay)Gvp +(Hyg + Hen)Gup — (Hyp + Hp) 9]} (1)
where f(x") is a complex scalar, and:
Ho =8, =K +i1K" =Ky+iKy. ()
On the other hand, we have the Wiinsch vectors [5, 6]:
Lo =vig+nn,—Amg—umy, Ng=—-Tlg—kng+pmg+omg, 3)
in terms of the Newman-Penrose (NP) null tetrad [7, 8].
In Sec. 2 are considered the Petrov types N, Il and O [9] in the canonical tetrad [8, 10], and we

exhibit that the NP components of the corresponding Lanczos spintensor are the projections of
(3) onto the null tetrad. In Sec. 3 occurs a similar situation for type D empty spacetimes.
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2. Petrov Types N, 111 & O

In [11] was resolved (1) with f = 1 for arbitrary 4-spaces with the following Petrov types in the
canonical null tetrad [10]:

a.N: Y, #0, ¥, =0, r+4

ZQO =K, 293 = _/1, ZQ4 =0, ZQ7 = -V, (4)
691=p, 6-Q.Z=_7T, 6.Q.S=T, 6Q6=_M'
b).Nl: Y;+0, P.=0,r=+3
QO=K, Q3=_A, Q4=O-, .Q.7=—V, (5)
30, =p, 30, = —m, 305 =7, 30 = —u,

or in terms of the Wiinsch’s vectors:

2¢Qg = —Ngl?, 6cQs = —Nyn%, 2cQ, = —N,m¢%, 6cQ, = —N,m%,
(6)
6c), = —Lﬁlﬁ, 2cQ),; = —Lﬁnﬁ , 6¢cQg = —Lﬁmﬁ, 2cQ; = —LBTTLB,

where ¢ =1 and % for the types N and 111, respectively.

Hence the NP components Q,., r = 0, ..., 7 are the projections of (3) onto the canonical null
tetrad (I%, n% m* m®). Type O is included as particular case of the types N (with i, = 0) or IlI
(when 5 = 0).

3. Type D Vacuum Spacetime

In [12] we have solutions of (1) for f(x") = 2/ when R, is empty and type D, in the canonical

tetrad such that ¥, # 0, ¥, =0, r # 2:

0). L=py,??, Qs=ty;?®, Q,=0, a#1,5, @)

that is:

d). Q=" Q=uyp;*?,  Q,=0, b%26, 9)
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therefore:
0, =9 PLglP Qg =y PLymP, (10)

then, again the expressions (8) and (10) give the Q, as the NP projections of the Wiinsch’s
vectors.

To determine Q, for arbitrary spacetimes with Petrov types D, Il and I, is an open problem,
whose solution could be suggested by the NP components of (3).
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