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Abstract. This paper gives what is believed to be a new discussion of Dirac
matrices and of the Dirac matrix description of Lorentz transformations. The five
anticommuting quantities γj (J = 1, 2, 3, 0, 5) are treated on an equal footing and
recognition of the rule for expressing the three-fold product γj γκ γL in terms of
one- and two-fold products and of invariant "five-space" tensors gjκ, εJKLPQ

allows all kinds of multiplication and trace laws for Dirac matrices to be derived
systematically. The "five-space" formalism for Dirac matrices affords a very
convenient vehicle for the Dirac matrix description of de Sitter transformations of
a space with quadratic form gκLχK%L By considering the subset of these which
leave the coordinate x5 invariant, the Dirac matrix description of Lorentz trans-
formations is obtained. Not only does this description give the well-known formula
for any Lorentz transformation matrix L in terms of the matrix S, which enters
the transformation law of a Dirac spinor \p (x) under L, it also gives an explicit and
apparently new inverse formula expressing S in terms of L.

1. Introduction

In this paper, we present what is believed to be a new discussion of
Dirac matrices and of the Dirac matrix description of Lorentz trans-
formations.

Our discussion of Dirac matrices differs from the standard one1 in
that it treats on an equal footing the five anticommuting quantities
γJ Ξ= (γf*9 y5) and gives their defining relations in the form [5]

γj γκ + γκ γj = 2gJπ (1.1)

•ŷ  ί" = yO yJ y® (1 2)

γJ γK γL = gJK γL _ gJL γK + gK L γJ _ JL gJ K L P Q γp γQ ? ^ £)

* Research supported in part by the U.S. Atomic Energy Commision under
Contract AT (30-1) 3399.

1 Most of the algebraic properties of Dirac matrices were obtained first by
PAULI [1] and are reviewed in [2]. Alternatively one may refer to any of a large
number of standard works on relativistic quantum mechanics and field theory,
e.g. [3] and [4],


