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abrupt bifurcation to chaotic scattering,
340

accessible, 334

action-angle variables, 260

Anderson localization, 245, 448

anomalous diffusion, 303

Arnold diffusion, 295

Arnold tongues, 223, 304

attractor, 10—15

attractor merging crisis, 316

autonomous Fermi system, 282

baker’s map, 113

basin boundary (see also fractal basin
boundary), 169, 316

basin boundary metamorphosis, 334—7

basin of attraction, 34, 55

Belousov—Zhabotinskii reaction, 63—4

Bernoulli shift, 28

Bernoulli system, 299, 300

bifurcation, 45

bifurcation diagram, 39, 40

bifurcations to chaotic scattering, 338—42

billiard, 29698, 422

binomial coefficient, 78

blinking vortex flow, 287

blow-out bifurcation, 404—7
boundary crisis, 316—22
box-counting dimension, 71-7, 223
bubbling, 403-6

canonical variables, 251

Cantor set, 44, 66, 73-6, 192, 356

capacity, 71

cat map, 135-6, 296

center subspace, 125

chaos, 2—5, 139, 140

chaotic scattering, 136, 185-96, 305,
338-42, 449

chaotic transient, 77, 168—9, 304, 316,
330-3, 383-4

circle map, 218-28

classical limit, 421

conjugate maps, 57, 69

conservative, 10—12

constant of the motion, 258

continued fraction, 278

controlling chaos, 379-93

correlation dimension, 94

correspondence principle, 421

Couette—Taylor flow, 924, 213-5, 224-5

coupling constants, 394

crisis, 315-30

crisis-induced intermittency, 322—30, 342

critical crisis exponent, 31821

critical point, 38

C-system, 299-300

cumulative density, 424

D,, 81
decay time, 368, 378
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degrees of freedom, 247 generic intersection, 99, 100

delay coordinates, 19—20, 98 geometrical optics, 434

delay time, 449 global coupling, 236—44

density, 32, 52—4, 75-6 golden mean, 227, 278

density of states, 423—-6 Gram-—Schmidt orthogonalization, 161-2

devil’s staircase, 223—4 Green function, 431

diffusion, 2801, 444 Gutzwiller trace formula see trace formula

dissipation, 11

distribution of finite time Lyapunov Hamiltonian systems, 246—303
exponents, 363—7 Hamilton—Jacobi equation, 265

doubling transformation, 309 Hausdorff dimension, 105-7, 353

dripping faucet, 4, 64—5 Helmholtz equation, 422, 429

Duffing equation, 3 Hénon map, 13, 16, 17

dynamical systems, 610 heteroclinic intersection, 131

heteroclinic tangency crisis, 319-22

eikonal, 290—2 Hilbert transform, 417

elliptic, 257, 267, 271 homoclinic intersection, 131

embedding, 98—-101 homoclinic orbit, 319

energy level spacings, 42631 homoclinic tangency crisis, 319

energy level spectra, 423-39 Hopf bifurcation, 229-31, 304, 312, 332

entropy, 145-52, 350, 363 horseshoe, 115-21, 180

ergodic, 56, 299-300 hydrogen atom, 442

ergodic theorem, 56 hyperbolic, 133-4, 193, 257, 340, 356

exterior dimension, 102—4 hyperbolic range, 353

hyperbolic with reflection, 257
fat fractal, 102—4, 223, 267

final state sensitivity, 175—8 Ikeda map, 317
finite time Lyapunov exponents, 363—7 impact parameter, 185
first-order phase transition see phase incommensurate, 213
transition information dimension, 81, 142, 1969
Floquet form, 126 integrable, 258—63, 273
Floquet’s theorem, 445 interior crisis, 322-30
flow, 6 intermittency, 310-5, 322—-30
fluid advection, 373 intermittent bursting, 323
forced damped pendulum, 7, 171 intermittent switching, 323
fractal, 13, 71 internal energy, 350
fractal basin boundary, 136, 169-75, invariant density, 52
334-7 invariant measure, 55
fractal dimension, 13, 71-114 invertible, 8-9
free energy, 350 involution, 259
frequency locking, 21924 isomorphism, 152

Frobenius—Perron equation, 52
Jacobian matrix, 122

Gaussian orthogonal ensemble (GOE), 428
Gaussian unitary ensemble (GUE), 428 KAM, 219, 263-7, 305, 342

generalized baker’s map, 77-80, 849, kicked double rotor, 172—3, 3845
140-1, 148-9, 355, 361, 377 kicked rotor, 254

generalized synchronization, 40911 K-system, 299, 300

generating function, 251

generic bifurcation, 46, 304 Lagrangian chaos, 373
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Lebesgue measure, 66

level repulsion, 430—1

limit cycle, 11

Liouville’s theorem, 2489

localization see Anderson localization

localization length, 4478

logistic map, 8, 32—45, 306

Lorenz system, 58—60, 218, 330—4

lower hybrid wave, 2924

Lyapunov dimension, 141

Lyapunov exponent, 56, 137—45, 197,
363-7

Lyapunov number see Lyapunov exponent

Lyapunov partition function, 356—62,
371-2

magnetic dynamos, 152—61
magnetic field lines, 386, 388
magnetoelastic ribbon, 327, 385
map, 7
measure, 55
metamorphosis see basin boundary
metamorphosis
metric entropy, 145-50
mixing, 296, 299, 300
in fluids, 283, 287
multifractal, 91, 345-78
multifractal measure, 374

natural density, 32

natural measure, 32, 80, 367

N-frequency quasiperiodicity, 2123, 218,
228-33,261

noise, 95, 96, 310, 315, 328-9, 449

nonattracting chaotic sets, 136, 168-211

noninvertible, 8—9

normal parameter, 403

N-tori, 261

one-dimensional maps, 24—70, 304
on—off intermittency, 408—9
orbit, 6

partition function, 353-62, 371-2

pendulum see forced damped pendulum

period doubling bifurcation, 35, 46, 49,
305-10

period doubling cascade, 38—9, 276,
305-10

Index

periodic orbits partition function, 368,
371-2

periodic orbits sum rule, 368, 439

period three, 41-5

period three window, 41

phase locking, 236

phase synchronization, 411-9

phase transition, 305, 350-3, 371

Planck’s constant, 421

Poincaré—Birkhoff theorem, 271

Poincaré—Cartan theorem, 250—1, 256,
260

Poincaré recurrence theorem, 253

Poincaré surface of section see surface of
section

Poincaré’s integral invariant, 250

pointwise dimension, 89-91, 346

Poisson bracket, 258

Poisson distribution, 426—7

pole placement, 384

power law correlations, 303

power spectra, 213—4, 228, 310, 315

probability measure, 55

g-order entropy spectrum, 363
quantum chaos, 421-51

quantum chaotic scattering, 449—-50
quasiperiodicity, 212—45, 261, 304

random matrices, 42731, 439

random walk, 303

ray equations, 290—3

Rayleigh—Benard convection, 4, 312

rays, 290-3, 434-8

regular scattering, 189

renormalization group, 228, 278, 305-10,
315, 342

resonant tori, 266—73

riddled basin, 201-6, 4045

rotation number, 217, 219, 227

routes to chaos, 5

saddle-focus, 334

saddle-node bifurcation, 49, 311-5
Sarkovskii’s theorem, 50

scars, 441-2

scattering angle, 185

scattering function, 186
Schrodinger’s equation, 422—3
self-similar, 74
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semiclassical, 421

shadowing, 18, 67, 133

shift, 119

shift of finite type, 121

singularity index, 345

singularity spectrum, 345—53

small denominators, 220

spectral rigidity, 428—9

stability coefficient, 31

stable, 31

stable manifold, 129-37, 170, 191,
196-201, 317-20

stable subspace, 125

stadium billiard, 298, 442

standard map, 255, 274—6

stationary phase, 437

Stirling’s approximation, 86

strange attractor, 13, 71-114

strange nonchaotic attractor, 233-6

stream function, 284

subcritical Hopf bifurcation, 245, 311-2

supercritical Hopf bifurcation, 230

superstable, 31, 38, 306

surface of negative geodesic
curvature, 299

surface of section, 9, 10, 12

symbolic dynamics, 77, 115-21

symplectic, 24757

synchronization of chaos, 393-401

tangent bifurcation, 45-9
tangent space, 132
tangent vector, 132
targeting, 390—3

temperature, 350

tent map, 23-5

thermodynamics, 350

three wave coupling, 60—3

time delay, 189—-90, 449

time reversal symmetry, 193, 427-8

time 7 map, 10, 253

tokamak, 288-90, 293

topological entropy, 145, 151-2, 363, 368

topologically conjugate, 151

trace formula, 431-9

trajectory, 6

transient lifetime, 318

transitive, 120

transverse Lyapunov exponent, 396—8,
402

twist map, 268

typical, 80

uncertainty exponent, 103, 177

unitary, 445

universal, 39, 41, 305

unstable, 31, 124

unstable manifold, 129-37, 192, 196-201,
319

unstable subspace, 125

unstable—unstable pair bifurcation, 321

van der Pol equation, 11
volume preserving, 10

wavefunction, 422, 439-42
Weyl formula, 425
window, 41, 304, 342
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