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résumé 188 commentary 190 exercises 193 references 196

11 Charting the state space 201
11.1 Qualitative dynamics . . . . . . . . . . . . . . . . . . . . . . . . 202
11.2 Stretch and fold . . . . . . . . . . . . . . . . . . . . . . . . . . . 206
11.3 Temporal ordering: itineraries . . . . . . . . . . . . . . . . . . . 209
11.4 Spatial ordering . . . . . . . . . . . . . . . . . . . . . . . . . . . 211
11.5 Kneading theory . . . . . . . . . . . . . . . . . . . . . . . . . . . 215



CONTENTS iv

11.6 Symbolic dynamics, basic notions . . . . . . . . . . . . . . . . . 217
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résumé 598 commentary 599 exercises 599 references 600

33 Semiclassical evolution 601
33.1 Hamilton-Jacobi theory . . . . . . . . . . . . . . . . . . . . . . . 601
33.2 Semiclassical propagator . . . . . . . . . . . . . . . . . . . . . . 610
33.3 Semiclassical Green’s function . . . . . . . . . . . . . . . . . . . 613
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résumé 633 commentary 634 exercises 636 references 636

35 Quantum scattering 638
35.1 Density of states . . . . . . . . . . . . . . . . . . . . . . . . . . . 638
35.2 Quantum mechanical scattering matrix . . . . . . . . . . . . . . . 642
35.3 Krein-Friedel-Lloyd formula . . . . . . . . . . . . . . . . . . . . 643
35.4 Wigner time delay . . . . . . . . . . . . . . . . . . . . . . . . . . 646
commentary 648 exercises 649 references 649



CONTENTS viii

36 Chaotic multiscattering 652
36.1 Quantum mechanical scattering matrix . . . . . . . . . . . . . . . 653
36.2 N-scatterer spectral determinant . . . . . . . . . . . . . . . . . . 656
36.3 Semiclassical 1-disk scattering . . . . . . . . . . . . . . . . . . . 660
36.4 From quantum cycle to semiclassical cycle . . . . . . . . . . . . . 667
36.5 Heisenberg uncertainty . . . . . . . . . . . . . . . . . . . . . . . 670
commentary 670 references 671

37 Helium atom 672
37.1 Classical dynamics of collinear helium . . . . . . . . . . . . . . . 673
37.2 Chaos, symbolic dynamics and periodic orbits . . . . . . . . . . . 674
37.3 Local coordinates, Jacobian matrix . . . . . . . . . . . . . . . . . 678
37.4 Getting ready . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680
37.5 Semiclassical quantization of collinear helium . . . . . . . . . . . 682
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Rössler flow figures, tables, cycles in sect. 17.3 and exercise 13.10

Yamato Matsuoka

Figure 12.4

Radford Mitchell, Jr.

Example 3.6

Rytis Paškauskas
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