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Abstract: We show that, in four dimensions, the Lagrangian _[_o Cuvep ctvoB gives the same field equations
o i i
as g K HPe. 5 Ryg- 1 terms of the Lanczos spintensor.
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INTRODUCTION

In [1, 2] was showed that the Lagrangian L= /—g Cuvop ckveB , involving the Weyl tensor [3, 4] in four
1

dimensions, gives the same field equations as L, =-g Ry, RMV _Z sz , in terms of the Ricci tensor and the scalar
3

curvature. [
Here we consider the Lanczos Lagrangian [5-7]:

Ly=+-g R*P*R; 05 =201, ~ L, 1)

with the participation of the double dual of Riemann tensor = sza 5 [3, 4] such that:

*

*R*P [Einstein tensor], =* R/*Mx 5:B=0 [Bianchi identities] [6],

R

upo = ﬂaERﬂa_jgw
Ryvop =C +l(R +R -R -R, )+£( - ) 2)
uvoB = Suvep T WBuo SvB T VB Epa T Rup Sva T fva up) T N Eu Eva T Epa EvB )

* 1 R
*R yvop = Cuvop +§(Rua 8vp + Rvp 8o = Rup v = Ry g#ﬁ”?(guﬁ Sva ~ 8o gVB)'

On the other hand, we have the Lanczos potential K,,,, for the conformal tensor [6, 8-10]:

C/Jvaﬂ = K,uvoz;ﬁ _K,uvﬁ;oz +Kaﬂ,u;v _Kaﬁv;,u +K[,lﬁ 8vo — Kya 8vB +Kyg gup _Kvﬁ gHao,

: : )
Kuva + Ky + Koy =0, Kpvee =—Kypas Khy =0, K™ =0, Ky = Kyp P = K, ).

The application of (2) and (3) into (1) allows obtain the relation:
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Ly =4{-g Ky RY — (44 —gK ye * R*#Wﬁ),ﬁ, S

Hence L, gives the same field equations as the Lagrangian

g Kop Rop = ¢ Koup™ R q.e.d.

The expression (4) is equivalent to:
L =48 Kop R*P + (4"g Ky MV Prg. )
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