CAMBRIDGE

Cambridge University Press

978-1-107-19776-3 — Attosecond and Strong-Field Physics
C.D. Lin, Anh-Thu Le , Cheng Jin , Hui Wei

Index

More Information

ABCD matrix, 63, 66, 68-70, 221
above-threshold ionization
electron, 167
high-energy, 165, 210
QRS theory, 174
spectrum, 175
TDSE, 167, 168, 174
peak, 101
SFA, 104
spectrum, 82, 126
low-energy, 123, 126, 129
near-threshold, 115, 116
TDSE, 123
ADK rate, 98
hydrogen, 114
ADK theory, 96, 97, 120
as a limit of PPT theory, 106
in hydrogen, 113, 114
parameters, 121
validity, 102, 134
alignment
adiabatic, 138
degree of, 141
distribution, 141
impulsive, 138
revival, 139
one-dimensional, 139, 141, 142
revival, 141
three-dimensional, 143, 144, 146
degree of, 145
Ammosov—Delone—Krainov theory,
see ADK theory
APT, see attosecond pulse, train
ATAS, see attosecond transient absorption,
spectroscopy
ATI, see above-threshold ionization
attosecond lighthouse, 307
attosecond pulse, 297
application of, 308, 355
in mapping vibrational wave packet, 381, 383
in photoionization time delay, 333, 336, 339
in probing electron correlation, 380, 381
in probing Fano resonance, 347, 351
characterization, 312-314
FROG-CRAB, 314, 316, 317,319
PROBP method, 321-323

401

PROOF method, 320, 323, 325
RABITT, 316
generation, 306
amplitude gating, 306
double-optical gating, 307
generalized double-optical gating, 307
ionization gating, 308
multi-color gating, 309
polarization gating, 306
synthesized waveform, 310
water window, 311
single, 387
generation, 278
train, 293, 298
characterization, 294, 296
control, 297
generation, 309
attosecond transient absorption
Hj molecule, 373
macroscopic, 371
molecules, 373
N> molecule, 376, 378
single atom, 356
spectroscopy, 355, 356
spectrum, 355, 356, 358
Helium, 360, 362
Autler-Townes doublet, 365, 366
Autler-Townes splitting, 360, 365, 373
autoionization, 20, 351-353
dynamics of, 347
width, 378
autoionizing state, 362, 364, 376, 378
depletion, 370
lifetime, 20, 366, 370

Bessel beam, 68, 230
Born approximation, 176
first, 7, 173, 180
scattering amplitude, 7
second, 82
Born-Oppenheimer approximation, 26, 384

carrier-envelope phase, 87-89, 306, 309
retrieval, 197
stabilization, 89, 176, 309

central field approximation, 21, 22, 29, 74
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central momentum approximation, 316, 317, 320, 323

CEP, see carrier-envelope phase
COLTRIMS, 127, 130, 311
Cooper minimum
in HHG, 229, 259
spurious, 255
in photoionization, 26, 259, 336
cross-section
absorption, 9, 347, 353
generalized, 356, 371
electron-impact ionization, 196
generalized, 356
partial, 6
photoionization, 10, 14, 19
differential, 14
hydrogenic, 383
molecular frame, 242
partial, 231
retrieval, 244
retrieval of, 223
subshell, 25, 26, 304
total, 15
scattering
Breit—Wigner form, 7
Coulomb potential, 5
differential, 4, 5, 172, 180
modified Coulomb potential, 6
Rutherford, 6
total, 4-6

defocusing, 229, 231, 275
density functional theory, 23, 24, 84, 262
time-dependent, 84, 153, 154, 202, 252
dipole approximation, 11-14, 139
dipole moment, 45, 46
acceleration form, 211
induced, 201
factorization, 205, 206
QO theory, 204, 205
SFA, 202, 203
permanent, 50, 51, 139, 152
transition, 4648, 51-53
retrieval, 244, 332, 333
two-photon transition, 296, 300, 301
velocity form, 211
dipole polarizability, 148, 213, 217, 356
anisotropy, 140
tensor, 49, 50, 53, 146
tensor transformation, 37
dispersion
free-electron, 217, 272
geometric, 216, 272
neutral atom, 217, 218, 272, 273
Dyson orbital, 252, 341

electron diffraction
gas-phase, 180, 181

aligned molecules, 192
ultrafast, 181, 194
laser-assisted, 196
laser-induced, 165, 182, 184
aligned molecules, 192, 193
bond-breaking imaging, 188, 190
bond-length retrieval, 184, 185, 187, 188
electron wave packet, 346
dynamics, 385, 387
Fano resonance, 348, 350
extracted by FROG-CRAB, 330, 333
spreading, 204
temporal, 315
ellipticity, 306, 307

factorization

in HATI, 196

in HHG, 206, 209, 210
Fano resonance, 19, 305, 306, 347, 349, 367

build-up, 352-354

formulation, 19

in rare gas, 19

lineshape, see Fano resonance, profile

parameters, 354, 363

profile, 7, 348-350

Lorentzian, 369
time-dependent, 351, 352

time-dependent, 352
Feshbach resonance, 19
Floquet method, 84, 108, 357
Floquet state, 84, 357
Franck—Condon factor, 49, 53, 375
Franck—Condon principle, 48, 49, 53
free-electron laser, 181, 194, 200
Freeman resonance, 116, 117
FROG method, 91-93, 313, 316
FROG-CRAB method, 316-320, 330-333
full width at half maximum, 87, 312, 313
FWHM, see full width at half maximum

Gaussian beam, 58, 59, 213,214
properties, 59
truncated, 68

genetic algorithm, 278, 279, 320, 323

Gouy phase, 62,214, 216

group delay, 87,297, 313, 330-334
Wigner, 339, 340

group delay dispersion, 87, 298, 313

Hartree—Fock energy, 40
Hartree—Fock equation, 29
Hartree—Fock method, 22-24, 39, 40, 84, 85
Hartree—Fock theory, see Hartree—Fock method
HATI, see above-threshold ionization, high-energy
HHG

experimental setup, 200

far-field, 220, 221
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hollow waveguide, 222
keV region, 276
macroscopic, 213, 223
buildup, 226
phase, 226
wavelenth scaling, 225, 226
molecules
alignment-averaged, 241
angle dependence, 241
angular scan, 241
multiple orbitals, 246
QRS theory, 240, 241
SFA, 238
time-delay scan, 241
near-field, 220
numerical TDSE, 201
optimization by waveform synthesis, 278-282
phase matching, 213,214
high-ionization, 273
low-ionization, 272
one-dimensional, 214
polarization, 248
polyatomic molecules
QRS theory, 254-256
SFA, 253,254
propagation, 219, 220
QRS theory, 210, 211
quantum orbits theory, 204, 205
single atom, 225
spectrum, 201
strong-field approximation, 202, 204
three-step model, 200
water window, 276278
wavelength scaling, 209
HHG spectroscopy, 236, 237, 249
charge migration, 267
dynamically evolving molecules, 261, 262,
266
polyatomic molecules, 252
HHS, see HHG spectroscopy
high-order harmonic generation, see HHG
HOMO, see molecular orbital, highest occupied

ionization
electron impact, 20, 196
excessive, 182, 229, 231, 273, 274
multiphoton, 102, 107
multiple, 187
over-the-barrier, 97, 117
single photon, 299, 314
static, 113
strong-field, 100
subcycle, 278
tunnel, 96, 98, 128
two-photon, 298
ionization probability, 97, 100, 120, 121
SFA theory, 171

ionization probability amplitude, 81, 100, 102, 103
SFA theory, 169
ionization rate, 95
angle-dependent, 151, 153-156
retrieval, 146
cycle-averaged, 96, 106, 150
definition, 10
differential, 101
static, 96, 151
molecules, 149, 150
subcycle, 106, 134
total, 106, 107, 113
ionization saturation, 128, 229
ionization suppression, 118, 119
ionization yield, see ionization probability
isolated attosecond pulse, see attosecond pulse,
single

Keldysh parameter, 102, 106, 128, 130
Kerr effect, 217

LAED, see electron diffraction, laser-assisted
laser pulse
chirped, 86
envelope, 86
Gaussian, 86
sine-squared, 113
transform-limited, 87, 113
Lewenstein model, see strong-field approximation,
high-order harmonic generation

Maxwell equation, 219, 357
MO, see molecular orbital
MO-ADK theory, 149-153

calibration, 154, 155, 157

inner orbitals, 156

structure parameters, 149, 154
MO-SFA, see strong-field approximation, molecular
molecular orbital, 29-31, 39-41

degeneracy, 153, 259

highest occupied, 40, 41, 156

imaging, 250-252
momentum transfer, 7, 8, 180

nonsequential double ionization, 154, 164, 188, 196
NSDI, see nonsequential double ionization
nuclear wave packet
distribution, 147
rotational, 138, 140, 143
evolution, 140
field-free evolution, 141
vibrational, 146-148, 263
control, 147, 148
dynamics, 148
imaging, 196
probing, 264, 266
retrieval, 373, 375, 376, 382, 383
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optical parametric amplification, 89-91, 277, 278 in scattering theory, 7
optical parametric chirped pulse amplification, 91, in strong-field approximation, 202, 239
277,278 ponderomotive energy, 75, 102, 164
potential
paraxial approximation, 55, 56, 58, 62, 63, 65, 66 Coulomb, 1, 3,5, 6
parity, 13, 17, 22, 30 influence on low-energy photoelectron, 123,
Perelomov—Popov—Terentev theory, see PPT theory 129, 131
PES, see potential energy surface influence on time delay, 328
phase matching, 213, 214, 273 modified Coulomb, 6
defocusing-assisted, 273, 278 short-range, 3-6, 326
quasi, 274-276 Yukawa, 327
phase mismatch potential energy surface, 27-29, 41
in HHG, 214-219, 272-274 countour plot, 262
in OPA, 90 degeneracy, 29
phase shift, 6, 327 electronic ground state, 147
background, 6 excited state, 147
Coulomb, 2, 3, 328 laser-dressed, 146, 148
short-range potential, 3, 4, 14, 326 near equilibrium, 44, 45
photo-recombination, 210, 236, 240 PPT theory, 105-108, 120, 121, 156, 157
photoelectron energy spectrum, 77 improved, 106
low-energy, 123, 129 in hydrogen, 113
QRS, 174 molecular, 150, 151
SFA, 171 calibration, 157
streaking, 303 inner orbitals, 156
TDSE, 167 parameters, 121
photoelectron momentum distribution PROOF method, 320, 323, 325
alignment-averaged, 178
Coulomb-corrected SFA, 105 QRS, see quantitative rescattering theory
Coulomb—Volkov approximation, 104 quantitative rescattering theory
low-energy, 123, 125, 126, 128 in HATI, 174, 175
low-energy side lobe, 133 molecules, 178
low-energy structure, 129-131 in HHG, see HHG, QRS theory
SFA, 104 in NSDI, 196
high-energy, 171 quantum orbit, 105, 107, 205
TDSE, 77, 167 quantum orbits theory, 172, 196, 204, 206, 207, 209,
high-energy, 166, 167 210
photoelectron momentum spectrum, see photoelectron
momentum distribution RABITT method, 244, 294, 298, 299
photoelectron spectroscopy, 135, 283 Raman excitation, 50, 146, 147, 264
photoelectron streaking Raman scattering, 49, 53
attosecond, 314, 327, 330 Raman transition, 49, 50, 141
experiment, 314, 336, 338-340 Rayleigh range, 59, 61
spectrogram, see photoelectron streaking, trace Rayleigh scattering, 49, 50
trace, 293, 314 returning electron wave packet
in FROG-CRAB method, 314, 315 HATI, 165, 172-174
in PROBP method, 321 macroscopic, 176, 178
in PROOF method, 324 HHG, 206, 209-211, 240, 241
simulated, 327-330, 333 gauge dependence, 212
photoionization, 10 macroscopic, 223
gauge dependence, 211 phase, 255
laser-dressed, 314 rotating wave approximation, 353
molecular, 211, 236
rage gas atoms, 25 saddle-point approximation, 103, 104, 170, 203-205
subshell, 231, 329, 333 selection rule, 46, 47, 49, 50, 52
photoionization group delay, 339 self-phase modulation, 89
plane wave approximation, 210, 238, 252, 315 Sellmeier equation, 217
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semiclassical theory, 10, 95, 133
sequential double ionization, 188
SFA, see strong-field approximation
sideband, 294-296, 298, 300, 305
single-active-electron approximation, 3, 300, 315
SPIDER method, 91, 93, 313
split-operator method, 77
Stark shift

AC, 84, 359, 360, 363

second-order, 140, 146

static, 147, 148, 152

subcycle, 359
Stark state, 2
strong-field approximation, 81, 100, 102

Coulomb-corrected, 105

high-order harmonic generation, 202, 203, 210-212

molecular, 238, 253

modified, 103

molecular, 151, 156

second-order, 169-174

validity, 104, 123

TDSE, see time-dependent Schrédinger equation
three-step model, 164, 165, 200, 203, 210
time delay
Coulomb-laser-coupling, 328-331, 334, 336, 338
dipole-laser coupling, 330
IR-induced continuum—continuum, 302, 303, 329
photoionization, see also Wigner time delay, 333,
338, 339, 341
in argon, 304
in neon, 330
validity, 336
two-photon, 299

Wigner, 302, 336, 338, 339
in long-range Coulomb potential, 329
in short-range potential, 326, 327
interpretation, 326
retrieval, 302, 328, 333, 336
time-dependent Schrédinger equation, 74
acceleration gauge, 75
length gauge, 75
numerical solution, 82
velocity gauge, 75
time-independent Schrédinger equation, 77
tomographic imaging method, 210, 238, 251,
252
trajectory
complex, see quantum orbit
long, 280, 282
classical theory, 100
in HATI, 172
in HHG, 207, 280
multiple returns, 207
short, 280282
classical theory, 100
in HATI, 172
in HHG, 207, 223, 280
with Coulomb correction, 105
two-electron wave packet, 379
dynamics, 380, 381

Volkov state, 76, 81, 202
wavefunction, 76, 100, 169

waveform synthesis, 278, 309, 310
weak-field asymptotic theory, 98, 151, 152
WFAT, see weak-field asymptotic theory
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