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Abstract

Via a system of two kicked particles that are coupled in an infinite square well, we numerically show that the interaction with a
particle of very small mass is able to lead to a quantum-to-classical transition on condition that the corresponding classical dynamics is
almost unaffected. With the decrease of the mass of one of the particles, its effect on the classical dynamics of the other one decreases.
Such an effect is even negligible if the mass of the particle is small enough. The classically chaotic dynamics of this small particle is
effective for promoting the decoherence of the heavy particle. Therefore its quantum behavior exhibits the transition from the dynamical
localization to the classically chaotic diffusion with the decrease of the effective Planck’s constant &. Under the perturbation from the
small particle, the linear entropy is rapidly saturated as time passes by. With the decrease of h, the time-averaged linear entropy

exponentially increases from zero to almost unity.
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