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Abstract. Using the Mackey theory of induced representations all the unitary
continuous irreducible representations of the 4-dimensional Lie group @ generated
by the canonical variables and a positive definite quadratic ‘hamiltonian’ are found.
These are shown to be in a one to one correspondence with the orbits under ¢ in the
dual space G” to the Lie algebra @ of G, and the representations are obtained from
the orbits by inducing from one-dimensional representations provided complex
subalgebras are admitted. Thus a construction analogous to that of KiriLLov and
BERNAT gives all the representations of this group.

Introduction

The general theory of induced representations as developed by
MackEey [1] allows one to classify and explicitly construct all the unitary
irreducible continuous representations of any semi-direct product of
groups whose projective representations are known, provided the semi-
direct product is ‘regular’. The criterion of regularity can be examined
explicitly in given cases, and holds for many groups of interest, such as
the Poincaré group.

By applying Mackey’s theory inductivity to nil-potent Lie groups,
Kiritrov [2] has given a very neat method for finding all the (unitary
continuous irreducible) representations of any nil-potent group. This
method can be applied to any Lie group, whose structure may not be as
simple in terms of semi-direct products as the nil-potent case. The
question then arises, does the Kirillov construction give all the repre-
sentations of a more general group ?

For solvable Lie groups, with the extra property of being exponential,
Ber~AT [3] has proved that the Kirillov construction does indeed give
all the representations (from now on, representations will mean unitary
continuous). For compact semi-simple groups, it gives all the representa-
tions, and for non-compact semi-simple groups it seems to give many of
them. The question arises, for which groups does it give all the represen-
tations ?
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