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Abstract 

T h e quantal eigenenergy spectrum and the classical motion of the 2 D system v(x, g) = + a>2y2) + Jgxy2 where 
g e [ - 0 . 0 1 . 0 . 0 1 ] are investigated. Like in the real Hermitian systems, when this system is non-Hermitian and / T - s y m m e t r i c 
0? < 0 ) , two regions of quantal spectrum, which behave differently under the s lowly changing perturbation parameter g are 
found. It was found that the most o f the higher order second differences o f eigenvalues as a function of perturbation parameter 
correspond to avoided crossings. 
© 2 0 0 4 Elsevier B.V. Al l rights reserved. 

1. Introduction 

The quantal energy spectrum of a non-integrable real Hamiltonian is expected to exhibit two types of behav­
ior [1]. At low energies, the energy levels belong to a regular spectrum and corresponding classical phase space 
contains trajectories which lie on an TV-dimensional toroid, where N is the number of degrees of freedom. On the 
other hand, at high energies, quantum energy levels belong to an irregular spectrum and trajectories in correspond­
ing classical phase space show irregular behavior and fill a (2N — 1 )-dimensional volume of phase space in the 
(27V — l)-dimensional energy shell. At low energies the classical phase space is dominated by regular trajectories, 
but with increase of energy, a greater volume of phase space is occupied by irregular trajectories. 

For real Hermitian multidimensional systems, two of the most widely used methods for distinguishing regular 
classical trajectories from irregular ones are the Poincare" surfaces of section [2], and Lyapunov exponents [3]. On 
the other hand, quantum regular states of these systems can be distinguished from irregular states by using the fact 
that the energy levels of an irregular quantum spectrum are more sensitive to slowly changing or fixed perturbation 
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