Lecture series in Classical and Quantum Chaos

Dima Shepelyansky
Université Paul Sabatier, Toulouse and
Budker Inst. of Nuclear Physics, Novosibirsk
Pla’,ce: room 52, Physics Dept., Yale University.
Time : 1:00 - 2:30 p.m each Thursday.
First (last) lecture: 6 October (1 December) 1994

The course of 7 lectures is devoted to the modérn problems of classical Hamiltonian chaos
and its manifestations in quantum mechanics.
Classical chaos (ppd -7%
1) Exponential local instability and Kolmogorov definition of randomness. Ergodicity,
mixing, correlations decay. Billiards and area-preserving maps.  ( p. d=~3Y)
2) Kolmogorov-Arnold-Moser theory, Chirikov criterion of overlapping resonances, tran-
sition to global chaos, Kolmogorov-Sinai entropy, Lyapunov exponéilts, diffusive excitation.[lo/- /¥~ 3¢
3) Standard map, golden curve and its destruction. Renormalization group picture.
Frenkel-Kontorova model and Aubry transition. Poincaré recurrences and correlations decay. (3/ — # 9
Quantum chaos (pp. S 0— 494 )
4) Different time scales of quantum dynamics. Kicked rotator model. Quantum suppres-
sion of classical chaos. Dynamical and Anderson localization. Localization length, Lyapunov
exponents and transfer matrix technique.  ( pp. 50 — £57)
5-6) Diffusive photoelectric effect for hydrogen atom in a microwave field. Rydberg
atoms, experiment of Bayfield and Koch, classical and quantum theories. Stabilization of
atoms in strong field. Autoionization of molecular Rydberg states, Halley’s comet. ( pp- 6€ - 9 € )
(pp. §F —1/%)
7) Multifractal spectrum and kicked Harper model. Triangular well model. Dynamical
localization in higher dimensions, Anderson transition. Effects of noise. Many degrees of

freedoms: Fermi-Pasta-Ulam problem. [ Ff 175 - 147)
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- . -+~ Amold’s cat mapping, showing the cat 4 transformed to T4 and
to T?4. This is a C-system (after Arnold and Avez, 1968).
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