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Abstract

We study a superposition of four stationary states of the q-deformed quan-
tum harmonic oscillator in phase space, through the Husimi quasi-distribution
function. This function is analytically computed and it consists of 16 parts,
which are explicitly given in terms of q-shifted factorials. Our results are con-
sistent with the known observation that the smoothing of the Wigner quasi-
probability distribution through a filter of a size larger than ~ restricts the
appearance of any sub-Planck structures when q → 0.

1. Introduction
Quasi-probability distribution functions are known to play an important role in

the study of quantum-classical transition properties of quantum dynamical systems.
Although it is possible to get sufficient information about the dynamics of the quan-
tum system through examining its properties in the configuration representation,
to understand its behaviour completely one however needs to know them in phase
space too. To this end only the quasi-probability distribution functions are helpful,
because phase space in the quantum approach is constructed through them. The
construction of the correct phase space and the computation of an explicit form of a
certain quasi-probability distribution function enables one to understand what is the
correspondence between the quantum and classical dynamics of the problem under
study [1].

The first definition of the quasi-probability distribution functions in the quantum
approach goes back to the 1930s, when the famous Wigner function was proposed
to study quantum corrections in classical statistical mechanics [2]. The Wigner
function satisfies almost all properties of the probability distribution, but due to
the uncertainty principle in quantum mechanics, distributions defined by this func-
tion are capable of both negative and positive values. Due to such a behaviour
of the Wigner function, Gauss smoothing of this distribution has been proposed;
this allowed researchers to consider various smoothed quasi-probability distribution
functions, not coincident with the Wigner function [3]. Nowadays, there are many
papers that study evolution of the quantum dynamical system comparing them in
terms of the various quasi-probability distribution functions [4]-[9].

Recently, a q-deformed quantum harmonic oscillator model has been studied
in phase space by employing the Wigner and Husimi quasi-probability distribution
functions [10]. It was shown that, depending on the values of q-parameter within
the condition 0 < q < 1, this q-oscillator model behaves in phase space as a usual
non-relativistic harmonic oscillator if q → 1 and becomes a coherent-like dynam-
ical system if q → 0. Such behaviour was valid for both the Wigner and Husimi


