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su(2) coherent states for hydrogen-like
radial systems

Abstract: It is well known that the Lie algebra  generates the spectrum of
the hydrogen-like radial systems. The space of states is usually decomposed into the
direct sum of infinite-dimensional subspaces of definite angular momentum states,
and the corresponding generalized coherent states are usually called radial coherent
states [1]. In this work we show that  is also feasible as a dynamical algebra
for these systems, a fact rarely reported in the literature on the matter. With this
aim, the space of states is now decomposed into the direct sum of finite-dimensional
subspaces of definite energy states. Additional finite-dimensional representations
are obtained by using states such that , with  and  the principal
and orbital quantum numbers respectively. Then we construct the corresponding
generalized coherent states. Our approach follows the paper [2] to write the
generators of the algebras in Hubbad representation [3], so no differential
representations are necessary for the involved operators [4]. 
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