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From Quantum Spectra to Classical Orbits the Circular Billiards Systems

ZHANG Ye-bing

Dept. of Physics Zibo Normal College Zibo Shandong 255100 China
Abstract The semi-classical method has become a necessary instrument to study the classical movement of the particle. Periodic orbit
theory is rapidly becoming one of most useful semi-classical tools which can be used to make direct connections between the quantized
energy eigenvalues of a bound state and the classical motions for the corresponding point particle. We use a quantum spectral function
which contain rich information of classical orbits in well. We study the correspondence between quantum spectra and classical orbits in
the circular. Two-dimensional billiard systems have provided easily visualization examples relevant for both types of analyses. As a sim-
ple example of the application to a billiard or infinite well system of Periodic orbit theory we compute the Fourier transform p([,)
of the quantum mechanical energy level density of two-dimensional circular billiard systems. The resulting peaks in plots of ‘ pCL) ‘ :
versus L are compared to the lengths of the classical trajectories in these geometries. The locations of peaks in p( ) agree with the
lengths of classical orbits perfectly which testifies the correspondence of quantum mechanics and classical mechanics. This examples
show evidently that semi-classical methods provides a bridge between quantum and classical mechanics.

Key words the periodic orbits theory classical-quantum correspondene Fourier-transformed spectra quantum spectra function
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