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Introduction

The Bargmann-Wigner wave function for spin-2-particles (here-
after refered to as BW-wave function 1 18 a 4th rank symmetrle
spinor with 35 independent components 2. In this note, however,
we Introduce new wave functions in terms of which we develop a
formulation of the BW-theory for the case of particles of spin2.
This formulation of the BW~-theory enables us to compare the
theories of Bargmann-Wigner and Fierz-Paull > and show that for

free particles they are equivalent,

E¥-Wave Function
We proceed In the same way as in a previous paper 7 forming

| covarlant tensors out of the product of the ten symmetric - Dirac
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_ _ 4
matrices and the BW-wave function. We obtain: ~

= (-1
q>ij = (C ’)’1)0’}3 (C 3)0’\? qlY(O'ﬁi’% (1)
= (e=1 -1 A
F[i:j] = (C 71 J)&ﬁ (C k)ﬂ'? P\'foﬁf’“’ (Zel)
= (¢™1 =1
F[ij] [ke] ~ ‘71 q:'} 0£[3 (¢ k E)crn »Zu B (2.2)

where ¢&J is a second rank symmetric tensor and F[ij}k and
F[ij][kl] are a 3rd and 4th rank antisymmetri: tensors with respect
to the indices in brackets respectively. They satisfy the

following independent relations:

gtk Flage =0 o (3.1)
e & Fryggeg < O (3.2)
g1kl Flyg] = © (3.3)
P g =0 | 2

Py =6 P W

In the derivations of these conditions we have used the well known

relation 5

J,MG,zﬁ .=-2Afr (J'r G,

xp
where J . and qu are arbitrary. The conditlons (3) and (a)

reduce to 35 the number of independent comvonents of the tensors
F F . an tal y F

?13, [ij]k’ [13][kﬁ] Because of (4) one can take the b[ij]k

and F[ij][klﬂ subjJect to the subsidiary conditions (%) as an

equivalent representation of the BW-wave function.
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The inverse transformation of (1) and (2) is:

=3 i 3 - 1,3
Yapor =5 [P1s Oy 07 O = Fpy il o) 4

1 1,3 k9 |
+4F[ij][k9,](rr v C)up (r™ o C)G?] (8)

where S is the symmetrization operator acting on the spinor indices.
It is interesting to note that this 1s a generalization of the

Leite Lopes wave function for particles of spin 1. 7

BW-Wave Fguations
Let us now obtain the force-free wave equations for the wave

function defined by (2).

The BW-equations for spin-2~particles is:
1
(7 33 =1 Aol ) ¥upoy = © (6)

Then from (6) and (2) one obtains the following two sets of e-

quations: 1
Y - '
gl =70 l—ai Flaxly = 93 F[Lk]{l (7.1)
m _
(O + n?) Plyi]x = © (7.2)

\ -
QEEIE Y Eal‘"[iﬂk "ok Tlale * % Frds- F[ka (7.3)

g _*
(O + %) F[ij] [k[] ="0 7 (8.1)

1
EE A arE’i Ll Dedd * % Flaed et O TLag] r] ¢

+ a! F[ij] [kr]] (8.2)
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Frisle =@ @ Fl13] k() (8.3)

These two sets together with the supplementary conditions (3) are
the tensor form of the BW~equations (6). One can show that e~
quations (7.1, 2,3) and (3.143) may be obtained from (8.1, 2,3) and
(3.2,4). Reciprocally the former set can be obtained from the
later. Therefore the .two sets are equivalente. Furthermore
either set plus relation (4) implies equation (6) for the BW-wave
function defined by (5). Thus the BW-theory contains two inde=~
pendent but equivalent theories for particles of spin 2.

E ance of e B ann-Wigne d Fierz-Pauli E io

The Fierz-Pauli's equations for a particle of spin 2 are: 3

L. gy = 0 (9.1)
(o + nZ) ¢Jl = 0 (9.2)

where ¢Jl is a traceless second rank symmetric tensor with 9

independent components, so that:

L1 =

One can verify that these equations may be obtalned from equations
(8) or (7) and the subsidiary conditions (3) if ¢jn is defined by
(4). Thus the BW-equations imply the Fierz-Pauli's equations (9).

On the other hand, introducing (4) into (8) or (7) one obtains

after some computation:
1 .
LI 0el] T 7 % Pim 939 a0y 9y by =3 2y dyp) (10)

i h
Flagle = =3 (0f Py = 95 $y) (11)
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which in Fierz-Paulits formalism may be considered as definitions
of F[:i,ﬂ [kq] and F[ij:]k in terms of CPM_. But F[i,ﬂk and F[i;}] [ieq]
as defined by (11) and (12) satisfy the equations (7) and (8) and
the subsidiary conditions (3) if ¢Jl satisfies the equations (9).

Therefore, we conclude that the Bargmann-Wigner and Filerz-

Paull equations are equivalent for free particles.
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