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Abstract. By means of classical harmonic oscillators and their canonical quanti-
zation, we show that the g-deformation of the SU(2) Lie algebra can be realized at
a classical level in the sense of Poisson brackets, denoted by SUq n—0(2), and that
the canonical quantization of the system leads to the quantum g-deformation of the
5U(2) algebra, denoted by SUg #(2). This means that the g-deformation and the
h-quantization are in general two different concepts.

1. Introduction

Recently there has been a great deal of interest in the study of the quantum groups
or the quantized enveloping algebras [1-3]. The nomenclature of these beautiful alge-
braic structures reflects the fact that the g-deformations have so far always emerged
together with quantization characterized by the Planck constant % or by some pa-
rameter playing a role loosely like %. In the classical limit  — 0, the g-deformation
of the Lie algebra disappears and the algebraic structure reduces to the usual Lie
algebraic structure. We find, however, that this is not the case in general [4]. In
fact, the g-deformation of Lie algebras can be realized at a classical level in the sense
of Poisson brackets, while after quantization of the system these classical g-deformed
structures give rise to their quantum counterparts. Namely, the g-deformation and
the fi-quantization are different concepts in principle.

In this paper, we present a concrete example, the case of the SU(2) algebra, by
means of harmonic oscillators. First, we realize the classical g-deformation of the
SU(2) algebra, denoted by SU, n—0(2), by a set of Poisson brackets of ¢-deformed
generators Ji and J; on the phase space V with symplectic form Q of two unde-
formed one-dimensional linear oscillators. In the limit ¢ — 1, we find that SU, x—0(2)
reduces to the usual SU(2) algebra in the sense of Poisson brackets of the undeformed
generator Jy, J;. It is of interest that in terms of complex coordinates in the phase
space the g-deformation is then associated with Beltrami deformations with certain di-
latation ratio. Second, we quantize the system canonically and recover the realization
of quantum g-deformation of the SU(2) algebra, denoted by SU, »(2) in our notation,
in terms of the g-analogues of the quantum oscillators [5-8]. In our approach, it is easy
to see that the classical counterpart of SU, x(2) is just SU, 5—0(2) and the undeformed
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