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Chaos in Potential W ell and ClassicalQuantum Correspondence

W ang Zhag Yang Shuangbo

( School of PhysicalScience and Technobgy N anjngNomalUnwersity Nanjng 210097 Chmna)

Abstract Th s paper num ercally studied the classcal dynam ics for the coupled potential well and the H am on ic oscilla-
tor systan. It is found that the bwer the systan energy or the wider the w dth of the potentanlwell or the hrger he
coup ling constant the stionger the chaos By comparing w ih the nearest neighbor spacing distrbution of energy levels
we bund that the quantum resulis agreew ih the chssical results very well For some bw energy quantun scaring states
w e found the corresponding chssical peribd i orbits
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Fig.1 For fixed A=2.5,E=1.0, SOS” s for different A:(a)A=0.0;(b)A=0.08;(c)A=0.15;(d)A=0.25
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Fig.2 For fixed A=2.5,A=0.2, SOS” s for different E:(a)E=0.2;(b)E=1.6;(c)E=3.0;(d)E=4.5
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Fig.3 For fixed E=1.0,A=0.2, SOS” s for different A:(a)A=1.5;(b)A=1.25;(c)A=0.8;(d)A=0.5
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Fig.4 For fixed A=2.5,=0.075, the nearest neighbor spacing distribution for energy levels within the same energy range for
different A values: (a)A=0.0;(b)A=0.05;(c)A=0.1;(d)A=0.2
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Fig.5 For fixed A=0.2, the statistics of the energy levels within different regions of the same energy spectra:
figure for 0.1<E<1.61, and the right figure for 3.0<E<4.2
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Fig.6 For fixed i=0.075, the nearest neighbor spacing distributions for energy levels within the same energy region
for different A values. (a) A=1.0; (b) A=1.5; (c) A=2.0; (d) A=2.5
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Fig.7 The contour plot for the probability density function |%(x,y) and the corresponding unstable periodic orbits for A=0.2;
the left figure for n=42, E=0.315 87, and the right figure for n=30, E=0.235 82
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