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Abstract. \Vith the aid of the Newrnan-Pcnrose forrnalism the Lanc-
zos spintensor for sorne spacetirnes and the \Vecrt supcrpotcntial for
the bound part of the Liénard-\Viechert 's c1ectrornagnetic field are ob-
tained.

PACS: 41.10.-J, 04.20.-q; 03.50.De

1. Introduction

In this work we are intcresting in constructing potentials Cor the \VeyI tensor and
Cor the Liénard- Wiechert electromagnetic field produced by a puntual charge in
arbitrary motion.

The present work is organizcd as follows. The scction 2 has a short exposition
oC the conventions used in this work. In section 3 we writc clown, in the Nc\Vman-
Penrose formalism (NP), the basical equations conecting the Lanczos' potential
with the conformal tensor and with an energy tensor in the elcctromagnetic case. In
section 4 \Veuse the technics described in 3 and the Minkowski and Newrnan-Unti [5]
coordinale, lo oblain lhe Weerl pOlenlial [91 for lhe bound parl of lhe Maxwell len.
sor associated to the Liénard- \Viechert field. \Ve write down also the superpotential
for the corresponding radiative part. Finally, \Veconstruct the Lanczos spintensor
for some metrics and rcmark that in aH of these examples the NP components oC
the spintensor are lineal combinations of the spin coefficients in section 5.



394 G. A",,,, de Parga el al.

2. Conventions in the Newman.Penrose formalism

\Ve shall use lhe null telrad formalism [1J, so that we consider \lsdul lo wrile lhe
conventions use<:! here.

The null tclrad is written as

( ') ( , -, f' ')Z(I1) = m ,m, ,n , a = 1. ... ,4 (l.a)

with signature (+, +, +, -), so the orthornormality conditions are

Thc spin coefficienls are givctl as

1
O
O
O

O
O
O
-1

( l.b)

1\. ;;;;; f411,

\ (1 ;;;;;{.1I2,

a;;;;; I'.tll,

1 = 4hm + 1213),

T ;;;;;f413,

v;;;;; 1'233,

Jl ;;;;; 1'231,

<l = 4h'32 + 1212),

.\= f232

1:" ;;;;; i'23.¡

(= ~huj + 1'21.t)

{3 = 4h4ll + 1211)

( l.e)

which are function of the rotatioll cocfficients

(sernicolon denole co\'ariant derivative).

The Riemann tensor is written as:

¡l' 1'; 1'; 1'; 1" 1" 1". jkm;;;;; jm,k - jk,m + ck jm - cm jk

and the Hicci tensor and tlle sCi\,lilr curvature are dcfined as following

/l)k ;;;;;H'jl.'i Hicci, n = R~ scalar ct1f\'atllfc.

The \Veyl tellsor is defincd in terms of the Hicmann tensor

( l.d)

(2.a)

(2.b)

(2.e)
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with the following symmetries

Tile \Veyl tensor has 10 real.independent components, therefore we can define 5
cornplcx quantities:

.1. C a b j ro/O = ab}rn m ti m

I_C./lO-b}rtf2 - - ab}r( m H 111 ,

.1. cal' j ,0/1 = abjrn 11 m •

, C' fa 'f} - rtI'3 = ab}r n . rn , (3.,,)

, C. la - 'tj - r'Poi = ab}r rtl m,

\Vith tile quantitics (3.a), we can write tite con formal tensor

~(Cabcd + i.Cabcd) = ~'OUabUcr + t/J¡(Uabi\!cr + Ucr¡\!ab)

+ 1/J2(J/ab1\1cf + VabUcr + \~rUab)

wherc

'c l. CJ'abed = z'1ab)k C(i'

(3.e)

Ano finally wc writc oown lhe fOUT covariant opcrators generatcd from (l.a)

t. = [""Va. (4 )

3. Lanczos' spintensor

Lanczos [2] and Bampi-Caviglia [:J] found tilat in aH spacetime t!Jefe exist a tensor
Ki}b with thc algebraic symmetries

/(aij + J\ija + Kjai = O,

(5." )
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fulfilling the diffcrcntial propcrty

being J<ijb a superpotential for the \Veyl tensor, i.e.

CpqJb = J<pqj;b - J<pqb;j + J<jbp;q - J<jbq;p + 9pbTjq

- 9pjTqb + 9vTpb - 9qbTpj,

where

(5.b)

(5.e)

(5d)

Note that all the rclation, (5) are in agrce with (2.d). and that from (5) the
relation for Tjr

Tjr=1~j. (6 )

hold.
\Ve write now Ecs. (5) in NP formalism. In order to do so, we observe the

symmetries (5.a) implying only 16 real components for the Lanczos spintensor,
i.e., 8 complcx components which are:

flo = /((1)(')(')' fl, = /((1)(')(1)

fll = /((1)(')(2). fls = /((1)(')(3)

fl2 = /((3)(2)(')' fl6 = /((3)(2)(1)

fl3 = /((3)(2)(2). fl, = /((3)(2)(3) (7.a)

where we have uscd the notation J«a)(b)(c) = J<pqlZ(a)Z(b)Z(c)"

Now we compute the quantitics ~(I(abc + i.l(abc), and arrive at

whcrc

'/' _ 1 /'"\ abe - íT1abpq \ c.

(7.b)

(7.e)
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Frorn the differential equation (S.b) one finds the following relations

t>o, - 60, - 606 - 2vOl + (31'+ ¡. + '{ - 1)0, + (o - 3{3+ T - if)O,

+no, + 2.\05 + (-et - P + f - 3~)06 + (3( + < - p - ;;)0, = o
t>00 - 60, - 60. + n05 + (1'+ 1'- 3'{- 1)00 + (3T - if + o + (3)01

-2,,0, + (3et- P + f - ~)O. + « - ( -;; - 3p)05 + 2,06 = o,
-t>01 + 60, + 605 - n06 + vOo+ b + 1 - 21' - 1,)01

+( -o + {3- 2T + ;¡)O, + "o, - .\0. + (-et + P _ f + 2~)05

+( -( - < + 2p + ;;)06 - ,o, = o (8.a)

and from (5.e) we obtain

.po= 2[-600 + no. + (o + 3{3- ;¡)Oo- 3,,01 + (-3( + < - ;;)0. + 3,05J,

2.p1= - t>00 - 3601 + 60. + 3n05 + (3'{+ 1 + 31' - 1,)00
+ 3(e>+ {3-;¡ - T)OI - 6,,0, + (-3et + P - 3~ - no.

+ 3(-( + < + p - ;;)05 + 6,06,

.¡" = - t>01 - 60, + 605 + n06 + vOo+ (21' - ¡. + '{+ 1)01
+ (e>- {3- ;¡ - 27)0, - "o, - .\0. + (-et + P - h - n05

+ (, + < - ;; + 2p )06 + ,O"

2.pJ = - 360, - 60J + 3606 + no, + 3(-¡. + l' + 1 -:-'{)O, + 6vOl

+ (o - 3{3- 37 - ;¡)OJ - 6.\05 + 3(et+ P - f - ~)06

+(3'+<-;;+3p)O"

.p. = 2[-t>OJ + 60, + 3vO, + (-1' - 3'{+ 1)OJ - 3.\06 + (3et+ P - nO,), (8.b)

Ecs. (8) are also wriUeo by Zund [.i]' however this author has sorne typographical
mistakes.

In order lo simplify Ees. (8) wc combine Ecs. (8.a) ami (8.b). Dnc arrivcs át lhe
\Vcyl. Lanczos-equation s

.po= 2 [-600 + no. + (o + 3{3- ;¡)Oo- 3,,01 + (-3, + < - P¡O. + 3,05J

.pI = 2[-60, + n05 + 1,00 + (e>+ {3- ;¡)Ol - 2,,0, - ~O.

+ « - ( - ;;)05 + 2,06),
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~" = 2[-M1, + /Jn, + 21'n, + (ri -11 - ,,)n, - all, - 2dh

+ U + í - fi)n,; + .!!,],

\':1 = 2[-"n, + .5!!, + 2dl, + (-1' +, -,)n, - dI., - 2,111"

+ (o + /3 - f)!!fi + 1'11,],

'" = 2[-.:.n, + b!!, + :Idl, + (-1' -:l-¡ + ',)I!, - :LI!!,;+ (:10+.J - T)Il,],

C', = 2 [-.:.!!o+.5I!, + (-1' +:1; + ',)!lo -:Idl, ~ (-:10 +,1- TI!l, +:11'11,],

", = 2 [-"n, + .In:, + "!!o + (', + ¡ -I,)!l, - 2dl,

- ,In, + (-o + ji - T)!!" + 2p!!¡¡J,

~'l = 2(-Ml, + /J\1, + :lldl, + (o -:l¡J - "I!!:I - :Idl" + (:1, +, - pl!l,] ('!)

Ecs. (!J) ha\'(' tlH' saJll(' illfol"lllillioll as thc Ecs. (8). TIll' l.illlCZOS. po1ential is
not uuique. therdol'c (-all be fOlllld :-;(,\Tral solutions of (~)). Fillillly w(' \\Titc the
("ompollcnts of the tel\sor 'l:,b in :\P fonnalislll. Dile flllds ,11ó11

'li,)(,) =<I(!1,- fl,) - .:.n, + J)!!:I+ ,,!!o + \(2!!, -!!,) + (-o + ,1 - :l~)n,

+ (-fi -, + :I<)!!"+ (-1' - t + :l,)n., + (o - ,1- :Ir)!!, + a(2!!,; - nr.)

'1(')(') = - <In, - .In, + lJ(!!r. + 11r.)+ {I!!, + I,!l, - rr!l, - d!, + ,111,+ -In,

+ (o -;3 - 2rr)n, + (á -;1 - 2~)(¡, + (í +, - 21')!!,;+ (, +, - 2fi)!l6

'lil)(.1) =W6 + ,\().1 - .:.(n, + no,) + ,,(ni + 2!!¡) - ,111,+ (', -', - :ljl)!l,

+ (:];3 -" - t)(J, + "!!, + (¡ - t - 21,)11"+ (o + ji - 2T)!!6 - TIlr.

+ an, + p!l"

'1"')(") ~ - Ml, - <111,+ J)III, ¡ n,,) + {<!!o - dI, ., (o, ,1 - ~T¡Il, + ,\11"

+ (i -, - p)(J, + ,'I!, + (:10 - ,1 - ~)II, + (, -, - :11')11,- an,

+ .(2116+ !lr.),

'1(.1)(:1) =<I!1,+ .5!1,- ':'(!!6 + 11,,)+ "n, + dI, - -I!!" - ,In, + 2(,,!l, + vlh)

- h +; + :I"¡n,, - h +, + :II')!!,;+ (-T j-" + :I¡i)!!,
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+(-f+o+Ü)(l,.

7(.1)(.1) = - ó()o - ;In" + IJ(n¡ + ni) + (:lo + $ - ro)n" + (:Vi + (3 - ~)l1o

- (, + i + :l¡»n¡ - (i +, + :l¡;)n¡ + 2(,.n, + ,fl,) - "n,

- an¡ + dlc, + .[1,.

In tlll' following \\"(~111,,1,;1' :-'OIlH'ilpplieatiollS of (9) "nd (10).

4. Liénard-Wiechert field

Ir \"1' introdllce in the ~Iillkowski [Jwtric

1J](' NI'Wlllilll- (J Ilti [5] c()ordinall's ((), Ó, r, 1/), dcfillC'd as (1J == O + i9):

( 10)

(11 )

,.
.1 = '/(u) + /O (,) + '1).

'2v2p

==r/(u)+ ~ (,,,)-1),
'2v2p

, Ir
y=q'(u)+ /O ('1-'1)

2v 2]1
,.

I=q.'(u)+ /O ('1')+1)
2v'2]1

l' = 1/0 [,¡I + ,¡' + ('i' - ,¡'),/,) - (<j' - i<j')'I- (,¡' + i<j')i¡J
'2v2 (12.0)

wl)('I'(' (/1(1t) is <lll arbitrary tinll'-Jikc curw', 1l bcing its conesponding propcr-timc,
0111' finc/:.;

(12.17)

(dol denotes iJjall). Ir we idcntify q<l(II) with thc path of a ptllltual-chilrgc in arbi.
tri1ry tl¡otiotl. lIJen tbis dlargc q llil.S aH electromagnel.ic field (sC'c [.j] alld [6])

( 1 1; 1)(A,)=q 0,0,--,---,
r p r

(I:l.o)

correspollding tu lbe Li(~lIard-\\.it'dl('rt solution in 0ewllliln-Unti [:)J coordinates.
The Faraday tensor Fbe == A(',b - Ab,e of (¡:3.a) is

, D (Ii)
/'2.1 :::; q D1> P , F -.'!...3.1 - ?',.. (13.17)
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vanishing on other case.

Teitelboim [71fouud lhat the Maxwell tensor

(14.a)

for the Liénard- Wiechert case admit a splitting in two tcnsors

• (14.b)

where Tab and Tab respcctivciy are the bound and radiativc parts of Tab. This
B R

tensors fulfill (6) and are dynamically independcnt outsidc of the universe line of
the charge

(14.e)

(14.d)

A superpotential for the Einstein 's canonical pSl'udotcnsor \Vas found by
Freud [8]. Inspired in this fact \Ve seck a superpotential K}TC with the proper-

B
ties (5.a), (5.b), (5.d) .ud

TjT = K/r;a,
B B

( 15.a)

i.c. we construct a superpotentiai Kabc of Lanczos' type for the bound part of the
Liénard-Wiechert tensor. In Ne\\'man-Unti coordinates one can sho\\' that

TII
B

q2
= Tzz = -422'B pr

T3.
q2

T" = q:~ (~)
B 2r4' B r- iJ</> l'

T••
q2( );)

B
= 2r' 1-2;;r . (¡.5.b)

To solve (15.a) is cquivalent to solve (10). To do so, \Ve use the NP tetrad

(m")=~(i,-l,O,O), (f")=(O,o,-~+~r,l) (,,")=(0,0,1,0), (15.e)
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lhen

T = f\, = a = ro = ( = A :; O, 1
p=2,,=--

r

p
¡=--,

2p
. a (i»

v = 2,p ¡¡T' P , - i op
Q = -fi = ---o

r ory (15.d)

Addilionaly is T(a)(b) = o excepl for
o

q'
T(I)(3) = -,v.o r

(15.<)

Using (15.c-15.e) in (lO) we find lhe solulion

q' q'na = O, a", 6,7, n, = --3' n, = -,v. (15.!)
B B 4r B ,.

SubSliluling (15.c) and (15.f) into (7.b) we compute lhe corresponding polenl;al
/{Jb< of Weerl [9)
O

(16.a)

whcre we have uscd tlle Lowry [lO) notation:

( 16.b)

and

/{C = rnc, IV:; -f{cac = rr, (16.c)
p

bcing VC, aC and w the four-vclocity and accelcration ami tite rctardcd distance
rcspectively (sce Fig. 1). In Fig. 1 q( is tlle rctarded point a~sociatC'dto .rc.

Using !\tinkowski and Ncwrnan-Unti coordinates in (l6.a) onc arri,'cs at:

(l7.a)



402 D... Ins d( PmYfI el fll,

"

"

.)

(w(' Ila\"(' IIS('()ti\(' llotatioll .C = iJlas'") ;llso

( 17./,)

This potentials are 1101uniqllf" l)(,c~11S('if W('ildlWl"1'ill (In,o) 111<'Sllpnpoll'lll ial

(I::>.a) n:lIlains ill\"ariant. It is ('as)' lo SI'('that k/h,f" = O.
IJ

TIlf: ill\'('stigatioll of Eq. (1'1.") is rallH'f cOIll]dicilll'd. \\"e \\';HI1 lo l'fJll,,11llf't ;¡

sup('rpotelllial ¡{)bc for lit<' radiati\"c part of '¡~b, tllal 1111'illlS
IJ

( I !J.H)

OIlC' finds thal I\)hc ('an be writt(,lI itS
11

n. ') = 1,1,:1 (1'1.")

\\.11('1('IIIITI' (',isl Slllll ill a itlld -" 11rq)ITSCIlls tlle 1)l"()I)f'rlillH' f(lr 1111'I'('lill"lllll
('\('liI itlld I'(n ) ;lIld a(a) ilre tllf' I{' itlld (fc ('Ollll)()lll'llts 111'011a F('l"llli.kl l"ild I (rr¡r'
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(J = 1,2,:3 in lile lI11i\'ers<:'line (C(u)eve = O):

(19.e)

For lile Lic'ollard- \Viechert field tIJe rclatioll

F/P(u),b = O, a = 1,2,3 (19.d)

holds. Nole lile lIolllocctl charact.er of (19.b), it depends on the historically path
of the cilarge bcca,use of lhe radiative cffects. f{jbe does not fulfill relations (S.a)

R
and (5.b), cxcept lile allt.isymmet.fY fclation in the jb subindcx.

Subst.it.uting (l9.b) iuto (19.a) and using ~1inkowski roordinates OBe arri\'cs al

Ecs. (l.Lb), (15.,,). (19.a) ami (19.e) imply

T), = q'w' [/\/1, + ¡,;,Uj + (,,' - []')J\j/\, + ~g),J
= (K/¡, + I\"/h) ,

IJ R ,e

whcrc

(19.e)

(20.a)

(20.b)

(20.c)

Ee. (20.a) was found by Synge [11]. Ee. (20./J) shows that the ~Iaxwell tensor
is an eXélct di\'crgcncc fol' the Liénanl.\Vicchert ficld. Tlle qucst.ioll what the \Vccrt
potcllt.ial lIlC'éUlSis still open.

5. Lanczos' potential for sorne rnetrics

In this sC'ct.ion \Veobtain tIJe Lanc7,os supcrpolentiai for SOIll(' well knowtl spacetimes.
Tllal is cqlli\'aleut lo solve lhe cquatioll systcll1 (9) for SOIl1('gin>n Ill('tric.

In tile following, we (111)' write dowll thc lIulI letrad for ('aeh Cél$C, and ouI)'
WitC'1l it is n<:'n'Ssary \Ve silo\\' SOI1](, spill coetrici('llts. I\llowillg nj. j = 0, ... ,7, the
COITCSPOtl<!illg!\'j¡'e Spilllclls()r Cilll 1)(' ohtélincd frotll (7.b).
1. C:üdel metrie [12]
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(m') = (I,-(e-"),O, ~), (f') = Jz(I,O,-l,O)

then

(n') = Jz(l,O, 1,0), 1
l' = P = 2'

or

n, = O, r,. 1,6, (21.a)

1 ( , 1 3)n, = O, r,. 1,3,6, n, = n6 = ,1', n3 = eexp -2.r - /2.T ,

whcre e is an arbitrar)' conslant. Substituting (2I.a) inlo (j./)) one finds

r /2 LO'
\ pqj == 121]pqab J j

(21.b)

(e(3),) = (0,0,1,0), (21.c)

(21.e).ean be eomparcd with the result of No\'ello"Vcllo,o [111.
2. Taub metr;e [141

ds' = ¡-'((dx')' - (dx')') + ¡'((dx')' + (dx3)'),

¡= VI + Kx', K = const.,. O

tlH'1l

(m') = ~(O, 1,-i,O),

(,,') = /f(I,O,O,I),

(f') = /f(-1,0,0, 1)

l\" 3/'
P = l' = .1< = 'Ii = --¡-2/2

o, == 0, r,. 1,6, (22.a)

3. Schwarzschild metric

, ( 2.11)-' , " , ., ( 2.11),d," = 1- -r- dr" + r"(dO" + se,," Od4>")- 1--;:- di"
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a 1 i a 1 ( Pf-,Il 1)(m)= "",(0,1'--0,0), (C)= M - 1--,0,0'j!4v2r sen v2 r 1_2M,

a 1 (~m 1)(n ) = M 1- -,0,0, F'i!f- 'v2 r 1_2m ,

thcrefore nu = 0, a'¡' 1,6, ni = n6 = j(
4. Kasller melrie [15J (x,y,z,t)

M 2( 2M)-1/2
'Y = ( = M' 1 - - (22.b)

2v2 r

1'1 + 1'2 + 1'3 = 1,
'2 '2 2

1'1+1'2+P3=1

(f') - _1 (o o -t-" 1)- v'2 " ,

thcn

P3 1(=--2v'2t

5. e metrie (X,y,~,T)

a .¡. 1,6, (22.e)

h = i + ay - b,¡= x3 + ax + b,

, (x + y) (ri i )
(m ) = v'2 V ¡,O, VI'O ,

, (x + y) (,¡¡; 1)
(11 ) = v'2 O, h, O''¡¡; ,

, (x + y) ( " 1)(e)= v'2 O,-vh,O,,¡¡;

"= p = I'i
T = -~ = !l, (= 'Y= -~ fIi + ~(3y" + a)(x + y)V'2 2V'2 4v2h

1 (J 1
0= -(3 = '2 V '2 - 4fi1(3.T2 + a)(x + y)
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whcrc a ami b are constants. Then

~
00 = -O, = -- ,

4

f3 ~
O, = -05 = -3 + 12'

6. Petrov Illctric [16]

ni = 06 = ~ + L
3 12

n, = n, =_1'.
4

(22.d)

ds' = ¡'/'((dxl)' + (dx')') + ¡-'/'(dx')' - (dx')', ¡= kx4 + 1,

(m')= ~(f-'/',-ir'/',O,O), (1')= ~(O_O._¡I/3,I)

, 1 '¡:¡k
(" ) = ,¡:¡(o,o,¡l/', 1), P = -1' = 4, = -3j'

being k a constant. One finds that

a:f. 1,6, (22.c)

7. Kaigorodov metric [17] (x, y, 11, u)

(,,") = (O,O,VI,O),

then

v k
T = -7r = - = -

3 2

na = 0,

8. Siklos metric [181 (x, y, r, ti)

a # 7, n, = -~ (22.f)

22322. :12doS = 7' x- (dx + dy ) - '2dudl' + -xclu
2

(1") = (o O _ JI;: _~)
" 2' r.>v.l.r

X3/2
(m") = lO (I,-i,O,O),

v2r

(,,") = (0,0,-;;,0), v"3x
P=-I' =-,2,-

o .fi1'= -- = ---2 2'¡:¡;
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then

oe

0;<3,7,

no= n, = o, , "n5 = -n, = ,n, = --
6

(22.g)

9. Gravitational plane waves

ds' = (dx')' + (dx')' - 2dx'dx' + lI(x', x', x' )(d.,')', lI.ll + lI.n = o

(m') = ~(l,-i,O,O),

(n') = (0,0, v77, .Jrr,
one finds

(E') = (0,0, v'H,0)

K = ; (lI,-ill,)
v2l1' .

o ;< O,
Kno =-
2 (22.h)

10. Spherical gravitationai waycs (O, rP, rl ti)

,.' ( 2\1)ds' = .lO' (dO' + d</!')- 2dudr + 60 +7 du'

(ma) = 1I'20'/'(I,i,0,0),,. a) ( M )(€ = 0,0,30+ 7,1

(na) = (0,0, 1,0), 1
p =--

r

then

no= n, = o,
n,= -n5 = 1",

30 M
1'=-+-

r r'

n, = -3n, = -~p

n, = -3n6 = -~It (22.i)

11. MeLenaghan. Taeiq [19J and Tuppee [20) mete;e

,
ds' = o, (dx' + dy') + x'd</!' _ (di _ 2yd</!)'

x a = consto



(m') = ~ (1,-i,O,O),
v2a
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,( 1 1 V2Y)(e)= 0,0,- V2x'- V2--X-

, ( 1 1 V2Y)(n)= 0,0, ¡;; ,- ¡;;+- ,
v2x v2 x

then

1+ 2i
1\ = -v =--2V2a'

1 - i
0= -fi=--2V2a

Oc = 0, c,<0,7, (22.j)

12. Petrov Typc 1 mctric

2 1 ( 1 ? 1 4 4 0») ( ?? -o) f( 3 2ds = c cosO(dx)- - 25cnOd.r dx - cosO(d.x)- + d.l'-¡- + c - dx')

J{ = consto

(m') = ~ (O,I,-iel,O),

o = Ji!

, c-I/2( r-;; l+scnO)
(1) = ¡;; -vcosO,O,O, ¡;;;:;jiv2 coPo O

e-I/2( l-senO)
(n') = ¡;; y!cosO,O,O, ¡;;;:;ji ,v2 cosO

Ji
T = -71'"=--

2V2

then

1\ = _ J{ (31- senO,
2 V2 cosO

Ji 2cosO - Ji
Q=- ----

4V2 cosO

IJ = _ j{ 0.1 +scnO
2 V2 cosO

fi __ ~ 2cosO + Ji
- .1V2 cosO '

"no = 2' O., =-~- 6

ns = -1,(4T + a - fi),
vn, =-
2

(22.k)

13. Novotny-lIorsky rnetric [211 (x,y,z,t)

d52 = sen'/3(az)(dx2 + dy2) + dz2 _ cos2(az) sen-2/3(az)scn-2/.1(az)dt2,

(m') = ~ scn-2/3(az)(l, -i, 0, O}, (£') = ~ (0,0,-I,scn'/3(az)scc(az))
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(n') = ~ (0,0, 1,senl/3(az)see(az)),

avÍ2 [ 1 ]( = "(= --- tan(az) + - cot(az)
4 3

where a is a constant. Thcn

avÍ2
l' = P = --- eot(az)

3

n, = O, r # 1,6, (22.1)

Note that Ees. (2I.a), (22.a), ... ,(22.I) show an internal relation betwccn tbe
Lanezos spintcnsor and the rolation eocffieients. The qucstion wethcr it yields always
so it is possible lo find a null-tetracl, so that the quantitics f!r are lineal combinations
oC the spin eocffieients, has not yet been answered until now. In fact, lhe 18 NP
equations are rather useful to salve (9).

1t must be also interesting to compute the Lanezos potentiai Cor the Kerr-metric.
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Resumen. Con la ayuda del formalismo de Newman-Penrose ohtene-
mos espiut(,llsores de Lanezos para diversos espacio-tiempos, así como
el superpotencia] de \Vecrt para la parte acotada del campo de Liénard.
W¡echert.




