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Abstract

We study the classical and quantum correspondence for a two-dimensional Sinai billiard system. By using the

Stationary state expansion method and Gutzwiller’s periodic orbit theory, we analyze the quantum length spectrum

obtained through the Fourier transformation of the quantum density of state for the Sinai billiard system, and by

comparing the peak position with the length of the classical periodic orbit we find their excellent correspondence. We

observe that some quantum states are localized near some short period orbits, forming the quantum scarred states

or superscarred states. In this paper we also investigate the nearest-neighbor spacing distribution of levels for both

concentric and nonconcentric Sinai billiard systems, and find that the concentric Sinai billiard system is nearintegrable,

and for the nonconcentric Sinai billiard system with ¢ = 371/8 its nearest-neighbor spacing distribution of levels transits

from nearintegrable to the Wigner distribution as the distance between the two centers increases.

Keywords: quantum billiard, periodic orbit theory, quantum length spectrum, level nearest neighbor

spacing distribution
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