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Algebra related to elementary particles of spin 3

By B. S. MADHAVARAO, V. R. THIRUVENKATACHAR AND K. VENKATACHALIENGAR
Department of Mathematics, Central College, Bangalore

(Communicated by H. J. Bhabha, F.R.S.—Received 18 October 1945)

The algebra generated by the fout matrices £, occurring in the relativistic wave equation of
a particle of maximum spin n on the basis of the commutation rules for these matrices
obtained previously by one of the authors has been investigated. Auxiliary quantities Ny
satisfying the equations (5) are introduced. These 7 u are given as polynomials in e With
the help of these, further auxiliary quantities :;%L:vyﬂﬂ are defined. It is shown that for
half odd integral spin, the &’s and #’s form two mutually commuting sets of symbols of
which the 7’s Satisfy the same commutation rules as the Dirac matrices. This proves that
the algebra in the case of half odd integral spin is the direct product of the Dirac algebra
and an associated £-algebra. For the special case of maximum spin § the £-algebra has been
studied in detail, and it is shown that this algebra has just three representations of orders
1, 4, 5 such that 124424 5% = 42 = rank of the algebra. Explicit representations are given
in the non-trivial cases of orders 4 and 5. The 4-row representation of the £’s gives a repre-
sentation of the f’s of order 16 which is likely to be of importance in connexion with Bhabha’s
new theory of the proton.

1. INTRODUCTION ~

One of us (B.S.M.) has considered (1942a, referred to here as I) the question of
deriving commutation rules for the matrices £, appearing in the relativistic wave
equation of elementary particles of arbitrary spin in the formi

a/l,/))ﬂ@/f‘*'m/’ = 0> (l)
and shown that this problem can be solved in the general case by postulating that
the spin operator ¢, = is,, satisfies the equation (I (9a))

t/w T (ﬂpﬁv—ﬁvﬂy)g(ﬂﬂ’ﬂu)' (2)

The general commutation rules, valid for all spins, can then be written (I (11a)) as

(Bustop) = B (8, 8,)) = 8,58,— 8,8, (3)
The special cases of spins § and 2 were considered in T and the restricted forms of
(3), on the further assumption that the eigen-values of s, for a particle of spin » are
n,n—1,n—2, ..., —n+1, —n, were also given there for these cases (I (26) and (34)).
The imposition of condition (2), while it solves the problem of deriving commuta-
tion rules, has also very far-reaching consequences in that it makes the wave
equation (1) itself of fundamental importance in obtaining properties of elementary
particles. Equations of the form (1) for which condition (2) is satisfied can be con-
sidered as natural generalizations, to general spin values, of the corresponding
equations for the well-known cases of the electron and the meson. Bhabha has
recently considered§ (1945a,b,c) the implications of the assumption (2), and set
I The notation adopted in this paper is the same as that of Kemmbr (1939) with y denoting
the rest mass instead of his «.
§ We wish to thank Professor Bhabha for allowing us to see a manuscript of his paper
(19450b) before publication.
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