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Abstract The correspondence between q u a n t u m JeveJ spacing distributions and classical motion of 1-D PT symmetric 
non-Hermitian systems is investigated using two PT symmetric complex potentials: complex rational power potential 
Vi{x) = ( i x ) ( 2 n + 1 ) / m a n d g e n e r a ] p o l y n o m i a l p o t e n t i a l V 2 ( x ) = x 2 M + i b i x 2 M _ 1 + b2x2M~2 + ••• + ib2M-ix. The level 
spacing distribution of Vi has two forms. When 2n +1 - 2m is positive, the level spacing distribution of real eigen values 
assumes a decreasing power function, while it behaves as an increasing power function when 2n + 1 — 2m is negative. 
The PT symmetry of this system is spontaneously broken as 2n + 1 — 2m b e c o m e s negative. This change manifests itself 
in classical mechanics as it is found by Bender et al. However, it was found that the change in the form of level spacing 
distribution mentioned above is not due to the spontaneous breaking down of PT symmetry. Level spacing distribution 
of V2 assumes an increasing power function when order of the polynomial is greater than two. 
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It is well known that the classical chaos manifests it­
self in the statistical properties of the quantum spectrum. 
Distribution of quantum energy level spacing is one of the 
main quantum manifestations of classical chaos that has 
been studied so far J 1 ! The quantum energy level spac­
ing distributions of real multidimensional systems accord­
ing to their classical behavior have been well established.. 
In such systems, the level spacing distribution of a com­
pletely regular system generally assumes a Poisson-like 
form in the semi-classical limit,' 2 ' 

Pp(S) (1) 

Most of the completely irregular systems, on the other 
hand, show a Wigner-like level spacing, ' 3 , 4 ' 
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It has also been observed that when the corresponding 
classical system has regions of both regular and chaotic 
trajectories, the quantum energy level spacing distri­
butions have a form which is a mixture of these two 
distributions.' 5 ' In other words, the distribution for mixed 
systems depends on the sum of the Liouville measures of 
all the classical regular regions and on the separate Li­
ouville measures of all the classical irregular regions. For 
such systems, Berry and Robnik' 6 ' conjectured that energy 
levels consist of two separate sequences, one being Poisson-
distributed and the other being Wigner-distributed. The 
superposition of these two level sequences provides the 

distribution for mixed systems, 
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Therefore, quantum level spacing distributions of adja­
cent eigenenergies of multi-dimensional systems, generally, 
provide clues about their classical behavior (i.e. regular, 
chaotic, or mixed). 

Recently, there has been a growing interest in non-
Hermitian Hamiltonian systems.I 7 - 1 0 ' Among the non-
Hermitian systems, special attention has been devoted to 
PT-symmetric Hamiltonians due to their applications in 
quantum field theory.' 1 1 ' Although PT symmetry is not 
sufficient to ensure the reality of energy spectrum, quan­
tum eigenspectrum is entirely real as long as PT symme­
try is not spontaneously broken. A Hamiltonian H is PT 
symmetric if PTH = HPT, where P is the parity opera­
tor and T is the time reversal operator. These operators 
are defined by their action on the position and momentum 
operators x and p, 

P:x - P . 

T:x—>x, p—*—p, i—>—i. 

Most of the PT symmetric systems investigated so far 
in the literature are 1-D systems' 7 - 1 2 1 and most of them 
have been studied only in the context of quantum me­
chanics. However, there have been a few classical me­
chanical studies carried out on non-Hermitian PT sym­
metric sys tems. ' 1 3 , 1 4 ' These studies have revealed that un­
like in real systems, in addition to periodic trajectories, 
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