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Abstract: We indicate particular cases of the Andersson-Edgar’s potential which generates the Lanczos
spintensor for the Weyl tensor.
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INTRODUCTION

Andersson-Edgar [1-4] proved that any Lanczos spinor can be generated via the relation:

E
Lypcp =V pTypcE- Typce =Tuscoye> M
such that:
Typcr =Lalplc (Molg = A4Op) + U gOc + (O 4 *1p)lc N(=Ailg + AsOp) +

(0,40plc +(04*1)0c)Nolp = NgOp) + 04050 (—Aslgp + A7 0), (2)
and [5-9]:
Typep =1Lalplc(Qolp =Q40p) + (LylgOc + (04 *1p)lc)(-Qlp + QsOp) +

(0,40plc +(0 4 *1)Oc )N Qulp —Qs0p) + 0,050 (-3l p +Q70p), 3)
in terms of the spinors associated to the null tetrad of Newman-Penrose (NP) [10-14]:
* o oto8, n* orlB, mt < 0413, mt 1108, 4

The tensorial version of (1) means the existence of the tensors F,, =—F,, and U, with the algebraic symmetries of
the Weyl tensor, such that:

K,uva = U,uvaﬁ’ﬁ +§(2Fuv;a +Focv;/1 - Fa,u;v +Ey o -Fy gocv)s (5)
thus, the Lanczos potential has the properties [15-17]:

b
K be = _Kbac’ Kabc + Kbca +Kcab =0, K b= 0, (6)

a

and it generates the conformal tensor via the relation:
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1
C,uvaﬁ = K,uva;ﬁ - K,uvﬁ;a + K(xﬁp;v _Kaﬁv;p +E[(Kpﬁ + Kﬁp )gvot + (Kva + K(Xv)gpﬁ -

(K/ux +Ka,u)gvﬁ _(Kvﬁ +Kﬁv)g/ux],

We shall consider two applications of (5):

a). U, = 0. Then the Lanczos potential acquires the structure:

1 A A
K,uva ZE(ZF,uv;a +Fav;,u - Fap;v +F, o -F, gav)’

K

=K

uov

o 7

®)

whose application in the Weyl-Lanczos equations [7, 18, 19], for arbitrary F,,, gives 0 = 0 for any conformally flat space,
that is, (8) is a Lanczos generator for arbitrary spacetimes of Petrov type O. If now we select the expression:

Fy, = CI(n,ulv - nvl,u)a

then (8) is a Lanczos potential for arbitrary geometries types N and III, in the canonical null tetrad [12, 20], for g=

©)

1

2

and

q = 1, respectively [4, 21-23], reproducing the results obtained in [24].

b). F,, = 0. Hence from (5):

K,uva = pwxﬁ;ﬁa

which is important in the Gédel cosmological model [12, 25-30]:

ds® = (dx)? + 2¢" dxdx’ +%e2x3 (dx')? = (@) - (@),

because in [31] was constructed the Lanczos

2 . ;
generator Kpve = - gcuva ﬁ,ﬁ with the structure (10).

We think that (5) with U,,,; # 0 and F,, # 0 will be
useful in the search of Lanczos potentials for arbitrary
spacetimes of Petrov types I, Il and D.
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