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MANIFESTATIONS OF CLASSICAL STOCHASTICITY IN QUANTUM MECHANICAL BOUND 

SYSTEMS 
* 

Y. Weissman and J. Jortner 

In recent years, remarkable progress has been made in the 

understanding of the classical stochasticity phenomenon (CSL) . 
(2-5) 

We have conducted a comprehensive study of two systems that 

exhibit the CSP, namely the Henon-Heiles and the Barbanis^ J 

system, in order to elucidate the possible quantum manifestations of 

the CSP. Since the semiclassical approximation cannot be applied to 
(8) 

classical systems that exhibit the CSP , our study was mainly numer
ical, and based on a direct diagonalization of the Hamiltonians in a 

truncated basis set of 760 basis functions. In the time independent 
(4) 

domain we have studied the energy spectrum and the eigenfunctions , 

and in the time dependent domain we have concentrated on the dynamics 

of gaussian wavepackets (coherent states). To make the quantum-

classical analogy as close as possible, we have introduced a quantum 

mechanical phase-space, based on the coherent states representation. 

Three main conclusions emerge from our study: 

1) There is no manifestation of the CSP in the energy spectrum. The 

energy levels can be computed accurately by a conventional perturbative 

approach, regardless of the dynamical properties of the corresponding 

classical system. 

2) The CSP is manifested in the topological structure of the quantum 

phase-space densities that are associated with the eigenfunctions. 

3) The CSP gives rise to rapidly dephasing wavepackets. In spite of 

the similarity between the quantum and the classical regular phase-

space domains, the classical stochastic transition is completely 

smoothed out in quantum mechanics. 
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