SUBJECT INDEX

Absorption bands, mid-infrared pulse-shaping
technology, ground-state vibrational
dynamics, coherent control, 11-16

Absorption coefficient:

hat well, special configuration and
permittivity, libration spectral
functions, 487-489
ice spectrum:
complex permittivity, 424
high-temperature resonance calculations,
396-402
research background, 395-396
rotary elasticity, dimensionless absorption,
453-456
T- and V-band calculations, 404407
temperature influence, water spectrum,
372-373

Acoustic Casimir effect, ultrathin solid-fluid-
solid films, 222-223

“Action spectrum,” dissociative double
photoionization, 141-143

Adiabatic ground state transfer, local control
theory, 89-90

Adiabatic rapid passage, mid-infrared pulse
shaping, 2-3

Adsorption rate constant, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 187-195

Analytical theory, spectral calculations,
328-330

Angel’s strong-fragile classification,
thermotropic liquid crystals, shear
viscosity temperature dependence,
261-262

Angular correlations, double photoionization,
complex atoms, 109

Angular integration, double photoionization,
110-111

Angular vibrations, ice spectrum, rotary force
constant, 457

Anisotropic corrugations, ultrathin solid-fluid-
solid films, 237-241
Applicability criterion, harmonic longitudinal
vibrations, 370-371
Aqueous spectra. See Ice spectra; Water spectra
Argon, double photoionization, valence DPI,
deep inner-shell thresholds, 122-124
Arrhenius behavior:
calamitic liquid crystal fragility, 296297
thermotropic liquid crystals:
energy landscapes, 301-303
shear viscosity temperature dependence,
261-262
Asymmetric interaction parameters, interface
between two immiscible electrolyte
solutions, 177-180
Atomic structures. See also Complex atoms
thermotropic liquid crystals, energy
landscapes, 301-303
Atomistic mesogenic models, thermotropic
liquid crystals, 253-255
supercooled liquids, heterogeneous
dynamics, 294
Auger effect, double photoionization:
inner-shell DPI, 126-128, 146
molecules, 134140
resonant Auger phenomena, 143
Autocorrelation functions (ACFs):
dielectric relaxation, spectral functions,
496-499
extended simple point charge (SPC/E) model,
506-509
ice spectrum, nonrigid dipole elastic
longitudinal vibration and rigid dipole
elastic reorientation, 432-436
ice/water spectral calculations, 329-330
nonrigid dipoles, transverse susceptibility,
460-463
Autoionization, dissociative double
photoionization, 140-143, 147
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Automated two-dimensional infrared
spectroscopy, mid-infrared
pulse-shaping technology,

16-25

Average perturbation theorem, dielectric
relaxation, complex susceptibility,
Gross collision model, 500-502

Azimuthal velocity, hat well, special
configuration and permittivity,
precession approximation, planar
libration, 478

Back-to-back double layer ion distribution,
interface between two immiscible
electrolyte solutions, 165—-180

Bandwidth estimation, ice and water spectra,
424-426

Bending elastic forces:

temperature influence, water spectra,
388-389
ultrathin solid-fluid-solid films, 232-237
Biaxiality parameter, thermotropic liquid
crystals:
Landau-de Gennes (LdG) theory,
269-270
mesophase models, 254-255
Boltzmann energy distribution:
dielectric relaxation:
Gross collision model, 502-505
qualitative analysis, 493-495
hat well, special configuration and
permittivity, planar spectral functions,
483-485
interface between two immiscible electrolyte
solutions, 179-180
nonrigid dipole elastic longitudinal vibration
and rigid dipole elastic reorientation,
426432

Born-Oppenheimer approximation, local

control theory, 32
coupled electronic/nuclear motion, 86-89
electronic excitation, 60-65
optical paralysis, 66—69

Bose-Einstein (BE) equation, ice/water spectral
analysis, overall permittivity, Raman
spectrum, 350-351

Boundary-layer equations, ultrathin solid-fluid-
solid films, 225-228

Bragg deflection angle, germanium acoustooptic
modulator, 7

Butler-Volmer formalism, interface between
two immiscible electrolyte solutions,
electron transfer kinetics, 196-205

Butler-Volmer potential dependence, interface
between two immiscible electrolyte
solutions, ion transfer kinetics,
182-195

Cadmium, double photoionization, valence DPI,
deep inner-shell thresholds, 124—125
Cage structures, thermotropic liquid crystals,
supercooled liquids, heterogeneous
dynamics, 292-294
Calamitic liquid crystals:
energy landscapes, 298-303
fragility, 294-297
future research issues, 312-313
inherent structure orientation, 303-306
liquid crystal-supercooled liquid orientational
dynamics, 264-266
thermotropic mesophases and order
parameters, 252-255
Capacitance, interface between two immiscible
electrolyte solutions, enhancement of,
167-180
Capillary wave persistence, interface between
two immiscible electrolyte solutions,
158-180
ion transfer kinetics, 189-195
Carboxy hemoglobin, local control theory,
selective mode excitation, 45-47
Center-of-mass (COM) motion, extended simple
point charge (SPC/E) model, 506-509
Chemical reactions, mid-infrared pulse-shaping
technology:
ground-state vibrational dynamics, coherent
control, 10-16
two-dimensional infrared spectroscopy,
17-25
Cholesteric mesophase, thermotropic liquid
crystals, 253-255
Chu-Moroi (CM) model, thermotropic liquid
crystals, orientational and
translational order, 307-311
Classical mechanics:
harmonic longitudinal vibrations, 369-371
ice and water spectra, minimal action and
phase transition estimation, 424-426
local control theory, 33-34
photoassociation and, 51
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Coherent control, mid-infrared pulse-shaping
technology, ground-state vibrational
dynamics, 7-16

Coincidence rates, double photoionization,
molecular quantum yields, 131-133

Cold target recoil momentum spectroscopy
(COLTRIMS), double
photoionization, 111

Cole-Cole plots:

ice spectra, high-temperature resonance
spectra calculations, 396-402

wideband water spectrum, room temperature
conditions, ordinary and heavy water,
365-367

Collective orientational dynamics, thermotropic
liquid crystals, isotropic-nematic
phase transition, 279-287

Columnar phases, thermotropic liquid crystals,
253-256

Common-ion mechanism, interface between
two immiscible electrolyte solutions,
electron transfer kinetics, 197-205

Compact layer structure, interface between two
immiscible electrolyte solutions,
166-180

Complete experiments, double photoionization,
indirect processes, 110

Complex atoms, double photoionization,
120-128

angular correlations, 109

deep inner-shell thresholds, valence DPI,
121-124

inner-shell DPI, 124-128

Complex susceptibility, dielectric relaxation:

Gross collision model, 499-505

perturbed trajectories, 495-496

qualitative analysis, 491-495

spectral function, autocorrelation function,
496-499

Complex topography, ultrathin solid-fluid-solid
films, surface undulation control,
224

Compressive strains, ultrathin solid-fluid-solid
films, 237-241

Computer simulations:

thermotropic liquid crystals, 273-297
calamitic liquid crystals, 303-306
energy landscapes, 297-311
isotropic-nematic transition dynamics,

275-287
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model systems, 274-275
orientational and dynamical signatures,
306-311
supercooled liquids, 288-297
ultrathin solid-fluid-solid films, 229-231
Concavity, direct double photoionization,
helium, 106-109
Continuity breaks, temperature influence, water
spectra, 389-393
Continuum theory, ultrathin solid-fluid-solid
films, 225-228
Contour plots, local control theory, coupled
electronic/nuclear motion, 87-89
Control systems:
coherent control, mid-infrared pulse-shaping
technology, ground-state vibrational
dynamics, 7-16
local control:
analytical examples, 34-36
basic formulation, 32-33
coupled electronic/nuclear motion, 86-94
adiabatic ground state transfer, 89-90
combined electron-nuclear dynamics,
91-94
model parameters, 86—89
two-state model transfer, 90-91
electronic excitation, 60-65
photodissociation and, 69-72
Fermi’s Golden Rule, 35-36
free particle deceleration, 34
future research issues, 94-95
multiple potential wells, 51-60
double well potentials, 51-57
triple-well potentials, 57-60
optical paralysis, 65-69
photoassociation, 47-51
orientation role in, 83-86
photodissociation, 36-44
direct photodissociation, 36-39
electronic transitions and, 69-72
predissociation dynamics, 4042
selective mode excitation vs., 42—44
quantum vs. classical mechanics, 33-34
rotational motion, 72-86
directional motion control, 73-78
excited-state fragmentation, 78-83
photoassociation orientation, 83—86
selective mode excitation, 44—47
photodissociation vs., 4244
theoretical background, 30-32
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Convergent close coupling (CCC), direct double
photoionization, helium, 108-109
Cooling process, local control theory, 32
Core-hole formation:
direct double photoionization, molecular
Auger effect, 136-140
double photoionization, inner-shell DPI,
126-128
Core polarization potentials (CCP), local control
theory, optical paralysis, 66—69
Core-shell structures, ultrathin solid-fluid-solid
films, surface undulation control, 224
Correlation energy, double photoionization,
144-146
Coulomb interactions, interface between two
immiscible electrolyte solutions,
176-180
ion transfer kinetics, 193-195
Coupled electronic/nuclear motion, local
control theory, 86-94
adiabatic ground state transfer, 89-90
combined electron-nuclear dynamics,
91-94
model parameters, 86-89
two-state model transfer, 90-91
Coupled oscillator systems, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 24-25
Coupled two-state model, local control theory,
90-91
Coupling reactions, thermotropic liquid crystals,
orientational and translational order,
306-311
Cross-peak formation, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 18-25
Cross-sectional diameter, thermotropic liquid
crystals, computer simulations,
274-275
Current-time response, interface between two
immiscible electrolyte solutions,
interfacial deposition, 205-208
“Curtain edge” structures, dissociative double
photoionization, 141-143

Data presentation, double photoionization,
116-120

Data validation, interface between two
immiscible electrolyte solutions,
167-180

Debye relaxation:
ice spectrum:
loss gap, 420-422
nonresonance spectrum, 409—410
interface between two immiscible electrolyte
solutions, 168—180
nonrigid dipole elastic longitudinal vibration
and rigid dipole elastic reorientation,
426-432
temperature influence, water spectrum,
373-380
steady state and LIB subensemble,
381-384
thermotropic liquid crystals:
energy landscapes, 303
future research issues, 312-313
Debye-Stokes Einstein (DSE) relationship,
thermotropic liquid crystals, dynamic
decoupling phenomena, 263-264
Deep inner-shell thresholds, valence double
photoionization, 121-124
Deep well permanent dipoles, nonharmonic
libration, permanent dipoles, 337-343
de Gennes-McMillan coupling, thermotropic
liquid crystals, orientational and
translational order, 306-311
Density profile:
double well potential, local control theory,
55-57
interface between two immiscible electrolyte
solutions, 178-180
L-L interface, 157-158
local control theory, excited-state
fragmentation, 81-83
temperature-dependent water spectra,
382-384
thermotropic liquid crystals, Onsager theory,
266-267
Depolarized light scattering (DLS),
thermotropic liquid crystals, liquid
crystal-supercooled liquid
orientational dynamics, 265-266
Deuterium, double photoionization, valence
DPI, deep inner-shell thresholds,
122-124
Diabatization, coupled electronic/nuclear
motion, local control theory, 86—89
Diagonal peaks, mid-infrared pulse-shaping
technology, two-dimensional infrared
spectroscopy, 18-25
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Diatomic molecules, direct photodissociation,
36-39
1,4-Diazobicyclo[2,2,2]octane (DABCO),
double photoionization, molecular
Auger effect, 138—140
Dication structures, double photoionization:
Auger effect, 138-140
TOEsCO and TOF-PEPECO technique,
128-130
Dielectric loss spectra:
ice spectrum:
high-temperature resonance spectra,
396-402
loss gap, 420-422
nonresonance spectrum, 407—410
research background, 395-396
transverse vibration and, 406407
ice/water spectral analysis:
nonharmonic libration, 340-343, 344-346
overall permittivity, 350-351
nonrigid dipoles, nonharmonic vibrations,
transverse-vibration loss spectrum,
471-473
temperature influence, water spectrum,
373-380
extended simple point charge (SPC/E)
model, 507-509
thermotropic liquid crystals, 262-264
wideband room temperature conditions,
ordinary and heavy water, 358-367
Dielectric relaxation:
Gross collision model complex susceptibility,
499-505
spectral function, 502-505
undisturbed variable transitions, 499-502
ice/water spectra, 335-351
hydrogen bond dipolar harmonic vibration,
343-346
librational state, 335-336
low-frequency Raman spectrum, 350-351
molecular models, 334
nonharmonic libration, deep well
permanent dipole, 337-343
nonrigid dipole, nonharmonic transverse
vibration, 346-348
overall permittivity, 348-350
Teixeira’s data analysis, 352-353
vibrational state, 336-337
perturbed trajectories, power consumption,
495-496

qualitative features, 491-495
spectral function and autocorrelation function
spectrum, 496499
temperature influence, water spectra,
373-380
Diffusional jumps, ice/water spectral models,
352-353
Diffusion description, thermotropic liquid
crystals, isotropic-nematic phase
transition, 258-260
Dimensionless absorption:
dielectric relaxation, spectral function,
autocorrelation function, 497-499
hat well, special configuration and
permittivity, libration spectral
functions, 487-489
ice spectrum:
autocorrelation functions, 435-436
integral absorption, 449
inverse temperatures, 414—417
rotary elasticity, 453-456
nonrigid dipoles, nonharmonic vibrations,
autocorrelation, transverse
susceptibility, 462-463
Dimensionless capacitance measurement,
interface between two immiscible
electrolyte solutions,
173-180
Dimensionless strong-collision frequency,
ordinary and heavy water spectra,
static permittivity, isotropic
independence, 356-357
Dimer formation:
ice spectrum, Kinetic energy, 438—440
ice/water spectral calculations, molecular
modeling, 331-333
nonrigid dipole elastic longitudinal vibration
and rigid dipole elastic reorientation,
two-fraction model, 426432
Dipolar interactions:
far-infrared ice spectra, 509-510
hat well, special configuration and
permittivity, dipole confinement,
hydrogen bond, 479481
ice/water spectral calculations:
hydrogen bond harmonic vibrations,
343-346
nonharmonic libration, 337-343
nonharmonic transverse vibrations,
nonrigid dipoles, 346-348
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Dipolar interactions: (Continued)
interface between two immiscible electrolyte
solutions, 159
dipolar width, 164-165
temperature influence, water spectra,
383-384
Direct double photoionization:
helium, 105-109
molecules, 133134, 146
Direct knockout mechanism, direct double
photoionization, helium, 108-109
Direct photodissociation, local control theory,
36-39
Discotic liquid crystals:
future research issues, 314
orientational time correlation function,
281-287
thermotropic mesophases and order
parameters, 252-255
Dissociative double photoionization, molecules,
140-143, 147
Distribution potential, interface between two
immiscible electrolyte solutions,
156-157
Double-Debye formula:
temperature influence, water spectrum, steady
state and LIB subensemble, 381-384
wideband water spectrum, room temperature
conditions, 354-355
ordinary and heavy water, 363-367
Double layer structure, interface between two
immiscible electrolyte solutions,
167-180
Double-Lorentz representation, temperature-
dependent water spectra, 381-384
Double photoionization (DPI):
angular integration, 110-111
complex atoms, 120-128
angular correlations, 109
deep inner-shell thresholds, valence DPI,
121-124
inner-shell DPI, 124—-128
correlation and, 144-146
data presentation, 116—120
direct vs. indirect processes, 104—105
energetic electron pair analysis:
magnetic bottle time-of-flight methods,
113-116
molecules, 128-130
helium, 105-109

SUBJECT

INDEX

indirect atomic processes, 109—110
molecules:
Auger effects, 134-140
direct DPI, 133-134
dissociative DPI, 140-141
mapping and electron distributions, 133
quantum yields, 131-133
resonant Auger phenomena, 144
TPEsCO and TOF-PEPECO spectra,
128-130
research background, 104-105
summary and future research, 146-148
threshold photoelectrons coincidence,
111-113, 116
molecules, 128130
Double well potentials, local control theory,
51-57
Driving instability mechanisms, ultrathin solid-
fluid-solid films, 222-223
Droplet size dependence, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 187-195
“Dutcher films,” research background, 217-220
Dynamic correlation, double photoionization,
144-146
Dynamic decoupling phenomena, thermotropic
liquid crystals, 262-264

Effective core potentials (ECPs):
hat well, special configuration and
permittivity, precession
approximation, planar libration,
477-479
local control theory, optical paralysis, 66—69
Ehrenfest theorems:
local control theory, quantum vs. classical
mechanics, 33-34
thermotropic liquid crystals, Onsager theory,
266-267
Eigenstates:
local control theory, photoassociation, 48-51
mid-infrared pulse-shaping technology, two-
dimensional infrared spectroscopy,
18-25
Elasticity theory, ultrathin solid-fluid-solid
films, 225-228
Elastic longitudinal vibration:
nonrigid dipoles, ice spectra, 426-458
autocorrelator transformation, 432-436
dimer kinetic energy, 438-440
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equations of motion and spectral function,
443-448
frozen translation librations, 451-452
frozen translation rotations,
450-451
heavy water, 452453
hydrogen bond strained-state energy,
436-437
hydrogen bond translation/reorientation
independency, 449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model, 426432
temperature influence, water spectra,
376-380
Elastic reorientation, rigid dipoles, ice spectra,
426-458
autocorrelator transformation, 432-436
dimer kinetic energy, 438—440
equations of motion and spectral function,
443-448
frozen translation:
librations, 451-452
rotations, 450451
heavy water, 452453
hydrogen bond:
strained-state energy, 436-437
translation/reorientation independency,
449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model, 426432
Electrified liquid-liquid interface:
electron transfer kinetics, 195-205
future research issues, 208-209
interfacial deposition, 205-208
ion transfer kinetics, 180-195
research background, 153-157
structure, 157-180
Electrocapillary curves, interface between two
immiscible electrolyte solutions,
interfacial deposition, 207-208
Electrochemical techniques, interface
between two immiscible electrolyte
solutions, electron transfer kinetics,
199-205

Electrolyte-free phases, interface between two
immiscible electrolyte solutions,
179-180
Electron distribution, double photoionization,
133
Electron dynamics, local control theory, 91-94
Electronic excitation, local control theory,
60-65
photodissociation and, 69-72
Electronic transitions, local control theory,
photodissociation and,
69-72
Electron localization function (ELF), local
control theory, coupled electronic/
nuclear motion, 86—-89
Electron transfer (ET), interface between two
immiscible electrolyte solutions,
195-205
Energetic elecgtron pair analysis, double
photoionization, magnetic bottle time-
of-flight methods, 113-116
Energy landscapes, thermotropic liquid crystals,
297-311
Energy loss function, ice spectrum, 407
research background, 395-396
Enthalpy, thermotropic liquid crystals,
supercooled regimes and glass
transition, 256-258
Entropy, thermotropic liquid crystals,
supercooled regimes and glass
transition, 256-258
Equations of motion:
extended simple point charge (SPC/E) model,
506-509
ice spectra:
Hamilton equation transformation,
443-444
translational vibration, 441-443
ice/water nonharmonic libration, 342-343
ice/water spectral models, 334
nonrigid dipoles, nonharmonic vibrations:
autocorrelation, transverse susceptibility,
461-463
nonlinear equations, 463—464
Equilibrium conditions:
dielectric relaxation, complex susceptibility,
Gross collision model, 499-502
ice spectrum, nonrigid dipole elastic
longitudinal vibration and rigid dipole
elastic reorientation, 431-432
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Etalon generation, mid-infrared pulse-shaping
technology, two-dimensional infrared
spectroscopy, 21-25

Euler angles, thermotropic liquid crystals, Mode
coupling theory (MCT), 270-273

Evolutionary models, ultrathin solid-fluid-solid
films, 231-237, 245-246

Excess protons, ice/water spectral calculations,
vibrational state, 336-337

Excited-state populations:

double photoionization, complex atoms,
120-124
local control theory:
electronic excitation, 61-65
fragmentation, 78-83

Expansion coefficients, thermotropic liquid
crystals, isotropic-nematic transition,
278-287

Expectation values, local control theory,
combined electron-nuclear dynamics,
93-94

Extended simple point charge (SPC/E) model,
molecular dynamics simulations,
505-509

Extra-thermodynamic techniques, interface
between two immiscible electrolyte
solutions, 155-157

Fano profiles, double photoionization, indirect
processes, 110
Faraday’s law, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 183-195
Far infrared (FIR) spectroscopy:
aqueous spectral calculations, 328-330
nonharmonic libration, permanent dipoles,
337-343
dielectric relaxation, spectral function,
autocorrelation function, 498-499
far-infrared ice spectra, 509-510
ice spectrum, loss gap, 420422
nonresonance ice spectra, 510
Fast Fourier transform, ultrathin solid-fluid-
solid films, evolutionary models,
234-237
Fast-pulse discharge lamp design, double
photoionization, time-of-flight
photoelectron-photoelectron
coincidence (TOF-PEPECO)
technique, 114-116

Femtosecond pulse shaping:
double photoionization, complex atoms,
121-124
research background, 1-4
Fermi correlation, double photoionization,
145-146
Fermi’s Golden Rule, local control theory,
35-36
Field-dressed potentials, local control theory,
predissociation dynamics, 41-42
Field-induced photodissociation, local control
theory, 38-39
excited-state fragmentation, 80-83
Final-state correlation, direct double
photoionization, 107-109
Finite difference approximation, ultrathin solid-
fluid-solid films, 229-231
First-order perturbation, local control theory,
35-36
Fitted model parameters, temperature influence,
water spectra, 376-380
harmonically vibrating hydrogen bond
molecules, 384-385
steady state and LIB subensemble,
380-384
Fitting coefficients, ice spectrum, nonresonance
spectrum, 408-410
FORCE theorem, dielectric relaxation, complex
susceptibility, Gross collision model,
500-502
Formaldehyde, double photoionization,
molecular Auger effect, 137-139
Form factor, ice/water nonharmonic libration,
341-343
Fourier transform:
hat well, special configuration and
permittivity, planar spectral functions,
483-485
interface between two immiscible electrolyte
solutions, 168—180
local control theory, electronic excitation,
64-65
mid-infrared pulse-shaping technology:
ground-state vibrational dynamics,
coherent control, 13-16
two-dimensional infrared spectroscopy,
19-25
Four-wave mixing geometry, mid-infrared
pulse-shaping technology, two-
dimensional infrared spectroscopy, 25
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Fragility index:
calamitic liquid crystals, 312-313
future research issues, 314
Fragmentation mechanisms, local control
theory:
direct photodissociation, 3639
excited-state fragmentation, 78—83
Franck-Condon region:
double photoionization:
Auger effect, 138-140
maps and electron distributions, 133
TOEsCO and TOF-PEPECO technique,
128-130
local control theory, electronic excitation,
62-65
Free-energy functional method, interface
between two immiscible electrolyte
solutions, 170-180
Free induction decay, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 19-25
Free particle deceleration, local control theory,
34
Frequency comb spectrum, germanium
acoustooptic modulator, 7
Frequency dependence:
hydrogen bonds, longitudinal/rotational
vibration coupling, 369
ice spectra:
high-temperature resonance calculations,
396-402
low-temperature spectrum, 414-417
rotary elasticity, dimensionless absorption,
454-456
ice spectrum:
loss gap, 420-422
rotary elasticity, dimensionless absorption,
453-456
T- and V-band calculations, 404407
ice/water nonharmonic libration, 339-343
nonharmonic transverse vibrations,
nonrigid dipoles, 347-348
nonrigid dipoles, nonharmonic vibrations,
transverse-vibration loss spectrum,
471-473
thermotropic liquid crystals, orientational
time correlation function, 285-287
Frequency factor, nonrigid dipoles,
nonharmonic vibrations, transverse-
vibration loss spectrum, 471-473

Friction coefficient, ice/water spectral
calculations, 329-330
“Frozen” rotation, ice spectra, translational
vibrations, 450-451
“Frozen” translations, ice spectrum librations,
451-452
hydrogen bond length restrictions, 458
Frumkin technique, interface between two
immiscible electrolyte solutions,
electron transfer kinetics,
198-205
Functional derivatives, ultrathin solid-fluid-solid
films, 244-245
pressure behavior, 227-228

Galvani potential difference, interface between
two immiscible electrolyte solutions,
155-157
electron transfer kinetics, 196-205
ion distribution, 165-180
Gaussian models, thermotropic liquid crystals,
energy landscapes, 300-303
Gaussian-shaped pulses:
local control theory, adiabatic ground state
transfer, 89-90
mid-infrared pulse-shaping technology, two-
dimensional infrared spectroscopy,
20-25
Gay-Bern (GB) pair potential:
orientational time correlation function,
281-287
thermotropic liquid crystals:
computer simulations, 274-275
energy landscapes, 298-303
isotropic-nematic transition,
276-287
orientational and translational order,
306-311
supercooled liquids:
dynamic similarity, 288-289
heterogeneous dynamics,
290-294
Germanium acoustooptic modulator (AOM),
mid-infrared (mid-IR) pulse-shaping
technology:
basic principles, 4-5
performance evaluation, 5-7
Germanium compounds, double
photoionization, molecular Auger
effect, 136-140
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Gibbs energy, interface between two immiscible

electrolyte solutions, 155-157
dipolar and Yukawa interactions, 159
interfacial deposition, 207-208
interfacial roughness, 171-180
ion transfer kinetics, 193-195
Glass-transition temperature:
calamitic liquid crystals, 312-313
substrate-fluid-solid films, 220-221
thermotropic liquid crystals, supercooled
liquid regimes, 255-258
Global deformation, ultrathin solid-fluid-solid
films, 237-241
Global optimization, local control theory,
31-32
Gouy-Chapman capacitance, interface between
two immiscible electrolyte solutions,
165-180
electron transfer kinetics, 199-205
Grayscale imaging, double photoionization,
117-120
Gross collision model:
dielectric relaxation, complex susceptibility:
spectral function, 502-505
undisturbed variables, 499-502
ice/water nonharmonic libration, 338-343
Ground-state populations, local control theory,
electronic excitation, 61-65
Ground-state vibrational dynamics, mid-
infrared pulse-shaping technology,
coherent control, 7-16

Hamaker constant, ultrathin solid-fluid-solid
films:
evolutionary models, 234-237
pressure behavior, 226-228
Hamiltonian equations:
ice spectrum equations of motion,
443-444
local control theory, 32-33
quantum vs. classical mechanics, 33-34
Harmonic oscillator, nonrigid dipoles,
nonharmonic vibrations, transverse
complex susceptibility, 468—471
Harmonic vibrations:
classical theory, 369-371
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice/water spectral models, 336-337
hydrogen bond dipoles, 343-346

INDEX

temperature influence, water spectrum,
373-380
hydrogen bonded molecules, 384—385
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
360-367
Hartree-Fock limit, double photoionization,
correlation energy, 144-146
Hat potential:
far-infrared ice spectra, 509-510
ice spectra:
high-temperature resonance spectra
calculations, 396402
hydrogen bond bending and breakage,
403-407
ice/water nonharmonic libration,
337-343
spatial configuration, summary permittivity:
hat potential evolution, 474-479
planar libration, 479482
spectral function, 482-489
water molecules, 489—491
temperature influence, water spectrum,
373-380
steady state and LIB subensemble,
381-384
Heating process, local control theory, 32
predissociation dynamics, 40-42
Heavy water:
ice spectra:
dimer kinetics, 439-440
kinetic energies, 452-453
ice/water nonharmonic libration, 340-343
wideband water spectrum, room temperature
conditions, 354
low-density and high-density concepts,
354-355
Raman spectra, 358-367
static permittivity isotropic independence,
355-357
Helium, direct double photoionization, 105-109
Herringbone formation, ultrathin solid-fluid-
solid films, surface undulation control,
224
Hess-Frenkel-Allen model, thermotropic liquid
crystals, orientational and
translational order, 307-311
Heterogeneous dynamics, thermotropic liquid
crystals, supercooled liquids, dynamic
similarity, 289-294
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High-density-liquid (HDL), wideband water
spectrum, room temperature
conditions, 354-355

High-frequency approximation:

dielectric relaxation, spectral function,
autocorrelation function, 498-499
ice spectrum, nonrigid dipole elastic
longitudinal vibration and rigid dipole
elastic reorientation, 432436
nonrigid dipoles, nonharmonic vibrations:
autocorrelation, transverse susceptibility,
461-463
transverse complex susceptibility, 471

High-temperature resonance spectra, ice

spectra, 396407
calculations, 396—402
lattice mode spectroscopy, 402—407

Hole burning, mid-infrared pulse-shaping

technology:

ground-state vibrational dynamics, coherent
control, 11-16

two-dimensional infrared spectroscopy,
17-25

Homeotropically aligned nematic liquid crustal,
thermotropic liquid crystals,
isotropic-nematic phase transition,
260

Hydrides, direct double photoionization,
134-135

Hydrodynamics, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 191-195

Hydrogen bonds:

aqueous spectral calculations, 328-330
molecular modeling, 330-333
far-infrared ice spectra, 509-510
harmonic longitudinal vibrations, classical
theory, 369-371
hat well, special configuration and
permittivity:
dipole precession confinement,
479-482
libration spectral functions, 485-489
planar libration approximation, 478-479
water molecules, 489—491
ice spectrum:
bending and breakage, 403—407
complex permittivity, 423424
integral absorption, 448449
length restrictions, 458

nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 427432
research background, 394-396
rotary elasticity, dimensionless absorption,
456
strained-state energy, 436-437
translational vibration, dielectric response,
441-443
translation-reorientation independency,
449-450
ice/water spectral models, 333-334
dipolar harmonic vibration, 343-346
librational state, 335-336
nonharmonic transverse vibrations,
nonrigid dipoles, 346-348
overall permittivity, 348-350
Teixeira interpretation, 352-353
vibrational state, 336-337
longitudinal/rotational vibration coupling,
368-369
temperature influence, water spectra,
373-380
harmonic vibrations, 384-385
polarization, 388
two-fractional model, 387-388
wideband water spectrum, room temperature
conditions, 353-354
ordinary and heavy water, 360-367
Hydrophilic ions, interface between two
immiscible electrolyte solutions,
transfer kinetics, 181-195
Hydrophobic cation penetration, interface
between two immiscible electrolyte
solutions, 171-180
Hyperspherical R-matrix with semiclassical
outgoing waves (HRM-SOW), direct
double photoionization, helium,
108-109

Ice spectra. See also Water spectra
analytical calculations, 328-330
classical minimal action and phase transition
estimations, 424—426
complex permittivity, 422-424
dielectric relaxation, molecular mechanisms,
335-351
hydrogen bond dipolar harmonic vibration,
343-346
librational state, 335-336
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Ice spectra (Continued)
low-frequency Raman spectrum, 350-351
nonharmonic libration, deep well
permanent dipole, 337-343
nonrigid dipole, nonharmonic transverse
vibration, 346-348
overall permittivity, 348-350
Teixeira’s data analysis, 352-353
vibrational state, 336-337
dimensionless inverse temperature,
414-417
extended simple point charge (SPC/E) model,
505-509
loss gap, 417-422
low-temperature conditions, 410414
nonresonance spectrum, 407—410
nonrigid dipoles, elastic longitudinal
vibration, 426-458
autocorrelator transformation, 432-436
dimer kinetic energy, 438—440
equations of motion and spectral function,
443-448
frozen translation:
librations, 451-452
rotations, 450-451
heavy water, 452453
hydrogen bond:
strained-state energy, 436-437
translation/reorientation independency,
449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model, 426432
research background, 394-396
resonance spectrum, high-temperature
conditions, 396407
calculations, 396402
lattice mode spectroscopy, 402—407
rigid dipoles, elastic reorientation, 426458
autocorrelator transformation, 432436
dimer kinetic energy, 438-440
equations of motion and spectral function,
443-448
frozen translation librations, 451-452
frozen translation rotations, 450451
heavy water, 452453
hydrogen bond strained-state energy,
436-437

hydrogen bond translation/reorientation
independency, 449-450
integral absorption, 448—449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model, 426432
transverse vibrations, water/ice spectra,
473-474
two-fraction model, 333-334
water spectra comparisons, 509-512
future research issues, 510-512
low-frequency transitions, 510
nonresonance far-IR ice spectrum, 510
resonance far-IR ice spectrum, 509-510
Indirect processes, double photoionization:
complex atoms, 109-110
research background, 104-105
Inertial moment, temperature influence, water
spectra, 382-384
Infinite termperature relaxation, calamitic liquid
crystal fragility, 295-297
Infrared (IR) array detector, mid-infrared pulse-
shaping technology, ground-state
vibrational dynamics, coherent
control, 11-16
Inherent structures:
calamitic liquid crystals, 303-306
thermotropic liquid crystals, energy
landscapes, 297
Initial instant of time, nonrigid dipoles,
nonharmonic vibrations, transverse
spectral function, 466-471
Inner-shell double photoionization, complex
atoms, 124-128, 146
Inner valence (IV) states, double
photoionization, molecular Auger
effect, 137-140, 147
Integral absorption:
ice spectrum, 448—449
nonrigid dipoles, nonharmonic vibrations,
transverse complex susceptibility,
468-471
Intensity-modulated photocurrent modulation
(IMPS), interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 195-205
Intensity parameter, nonrigid dipoles,
nonharmonic vibrations, transverse
complex susceptibility, 470471
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Interface between two immiscible electrolyte
solutions (ITIES):
electron transfer kinetics, 195-205
future research issues, 208-209
historical development, 154—-157
interfacial deposition, 205-208
ion transfer kinetics, 180-195
physicochemical properties, 154
research background, 154-157
thermodynamics, 155-157
Interfacial deposition, interface between two
immiscible electrolyte solutions,
205-208
Interfacial roughness, interface between two
immiscible electrolyte solutions,
168-180
Intermolecular interactions, ice spectrum,
high-temperature resonance spectra
calculations, 402407
Internal field calculations, water summary
permittivity, 489491
Intrinsic interfacial thickness, interface between
two immiscible electrolyte solutions,
158-159
Ton distribution, interface between two
immiscible electrolyte solutions,
165-180
Ion identity, interface between two immiscible
electrolyte solutions, 166—167
ITon penetration, interface between two
immiscible electrolyte solutions,
172-173
Ton transfer kinetics, interface between two
immiscible electrolyte solutions,
180-195
Isobaric heat capacity, thermotropic liquid
crystals, supercooled regimes and
glass transition, 256-258
Isochors, thermotropic liquid crystals, energy
landscapes, 298-303
Isotopic dependence, wideband water spectrum,
room temperature conditions,
ordinary and heavy water,
361-367
Isotopic independence:
static permittivity, ordinary/heavy water
spectra, 355-357
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
361-367

Isotropic-columnar (I-C) transition,
thermotropic liquid crystals:
future research issues, 313
orientational time correlation function,
284-287
Isotropic-nematic (I-N) phase transition:
calamitic liquid crystals, inherent structure
orientation, 303-306
thermotropic liquid crystals:
calamitic liquid crystal fragility, 294-297
computer simulations, 275-287
future research issues, 311-313
Landau-de Gennes (LdG) theory,
268-270
Maier-Saupe theory, 267-268
microscopic view, 294
Onsager theory, 266-267
phase transition dynamics, 258-260
research background, 250-252
supercooled liquids, heterogeneous
dynamics, 289-294
Isotropic phases, liquid crystal-supercooled
liquid orientational dynamics,
264-266

Kauzmann temperature, thermotropic liquid
crystals, supercooled regimes and
glass transition, 257-258
Kinetic energy, ice spectra dimer formation,
438-440
Kirkwood correlation factor:
ice/water nonharmonic libration, 338-343
thermotropic liquid crystals, isotropic-
nematic transition, 277-287
wideband water spectrum, room temperature
conditions, static permittivity,
isotropic independence, ordinary and
heavy water, 356-357
Kohlrausch-Williams-Watts (KWW) function,
thermotropic liquid crystals,
nonexponential relaxation, 262
Kramers-Cronig rule, ice spectrum loss gap,
418-422
Kronecker delta, thermotropic liquid crystals:
isotropic-nematic transition, 278-287
mesophase models, 254-255
Krypton, double photoionization:
inner-shell DPI, 126128
valence DPI, deep inner-shell thresholds,
122-124
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Ladder climbing:
local control theory:
photodissociation, 39
selective mode excitation, 45-47
mid-infrared pulse shaping, 2
ground-state vibrational dynamics,
coherent control, 8-16
Ladder descending, local control theory,
photoassociation, 48-51
Landau approximation, thermotropic liquid
crystals, Landau-de Gennes (LdG)
theory, 269-270
Landau-de Gennes (LdG) theory, thermotropic
liquid crystals:
isotropic-nematic phase transition, 258-260,
268-270
liquid crystal-supercooled liquid orientational
dynamics, 264-266
Mode coupling theory and, 271-273
Landau-Zener theory:
interface between two immiscible electrolyte
solutions, electron transfer kinetics,
198-205
local control theory, predissociation
dynamics, 40-42
Langevin equations, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 192-195
Langmuir models, interface between two
immiscible electrolyte solutions,
175-180
Large-scale structure, ultrathin solid-fluid-solid
films, 237-241
Lattice gas interaction, interface between two
immiscible electrolyte solutions,
159-161
double layer model, 167-180
Lattice mode spectroscopy, ice spectrum, high-
temperature resonance spectra
calculations, 402—-407
Lebwohl-Lasher (LL) model, thermotropic
liquid crystals, orientational
time correlation function,
281-287
Legendre polynomial, thermotropic liquid
crystals:
isotropic-nematic transition,
276-287
orientational time correlation function,
282-287

Lennard-Jones interactions:
interface between two immiscible electrolyte
solutions, ion transfer kinetics,
193-195
thermotropic liquid crystals:
computer simulations,
274-275
energy landscapes, 297-298
supercooled liquids, dynamic similarity,
288-289
Librational band (LIB) fractions. See also Planar
libration
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice spectrum:
complex permittivity, 422424
“frozen” translations, 451-452
hat well reorientation, 403—407
high-temperature resonance spectra
calculations, 400402
nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 429-432
research background, 394-396
ice/water spectral calculations, 330
dielectric relaxation, 335-336
molecular modeling, 330-333, 334,
393-394
nonharmonic permanent dipole libration,
337-343
overall permittivity, 348-350
temperature influence, water spectrum,
372-373
hydrogen bond polarization, 388
subensemble parameter, 380-384
two-fraction model, 388
wideband water spectrum, room temperature
conditions, 353-354
Raman spectra, 359-367
Lifetime parameters:
hydrogen bond harmonic vibrations, 344-346
ice spectrum, high-temperature resonance
spectra, 404-407
temperature influence, water spectrum:
transverse vibration, hydrogen bond
molecules, 385-387
two-fraction model, 387-388
Light emitting diodes (LEDs), ultrathin
solid-fluid-solid films,
223-224
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Limiting displacement, nonrigid dipoles,
nonharmonic vibrations, nonlinear
equation of motion, 467471
Linear cross-correlations, mid-infrared pulse-
shaping technology, ground-state
vibrational dynamics, coherent
control, 13-16
Lippmann equation, interface between two
immiscible electrolyte solutions,
165-180
L-L interface:
electron transfer kinetics, 195-205
interface between two immiscible electrolyte
solutions, 154157
ion transfer kinetics, 185-195
structure, 157-180
Local control theory (LCT):
analytical examples, 34-36
basic formulation, 32-33
coupled electronic/nuclear motion, 86-94
adiabatic ground state transfer, 89-90
combined electron-nuclear dynamics,
91-94
model parameters, 86—89
two-state model transfer, 90-91
electronic excitation, 60-65
photodissociation and, 69-72
Fermi’s Golden Rule, 35-36
free particle deceleration, 34
future research issues, 94-95
multiple potential wells, 51-60
double well potentials, 51-57
triple-well potentials, 57-60
optical paralysis, 65-69
photoassociation, 47-51
orientation role in, 83-86
photodissociation, 36-44
direct photodissociation, 36-39
electronic transitions and, 69-72
predissociation dynamics, 4042
selective mode excitation vs., 4244
quantum vs. classical mechanics,
33-34
rotational motion, 72-86
directional motion control, 73-78
excited-state fragmentation, 78-83
photoassociation orientation, 83—-86
selective mode excitation, 44—47
photodissociation vs., 42-44
theoretical background, 30-32

Local oscillator methods, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 19-25

Longitudinal vibrations:

classical theory applications, 369-371
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
nonrigid dipoles, ice spectra, 426458
autocorrelator transformation,
432-436
dimer kinetic energy, 438—440
equations of motion and spectral function,
443-448
frozen translation librations, 451-452
frozen translation rotations, 450-451
heavy water, 452453
hydrogen bond strained-state energy,
436-437
hydrogen bond translation/reorientation
independency, 449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model,
426-432
temperature influence, water spectra,
376-380

Long-time decay, thermotropic liquid crystals,
Mode coupling theory (MCT),
271-273

Lorentzian-shaped pulses:

ice spectrum:
autocorrelation functions,
432-436
complex permittivity, 423—424
nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 430-432
spectral function reduction,
447-448
ice/water spectral calculations:
hydrogen bond harmonic vibrations,
344-346
vibrational state, 336337
mid-infrared pulse-shaping technology, two-
dimensional infrared spectroscopy,
17-25
temperature influence, water spectrum, steady
state and LIB subensemble, 381-384
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Loss gap:
ice spectrum, 417-422
nonrigid dipoles, nonharmonic vibrations,
transverse-vibration loss spectrum,
471-473
Low-density domains (LDD), temperature
influence, water spectra, 389
Low-density liquid (LDL) model, wideband
water spectrum, room temperature
conditions, 354-355
Low-frequency Raman spectrum:
dielectric relaxation, spectral function,
autocorrelation function, 498-499
ice spectrum:
high-temperature resonance spectra
calculations, 401-402
nonresonance spectrum, 409-410
transition mechanisms, 510
ice/water spectral analysis, overall
permittivity, 350-351
temperature influence, water spectra,
375-380
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
365-367
Low-temperature spectrum, ice molecules:
computed absorption and loss factors,
414-417
minus-30°C prediction, 414-417
model parameterization, 410414
T=100 K data, 410

Magnetic bottle time-of-flight methods, double

photoionization, 113-116
inner-shell DPI, 127-128

Magnetic susceptibility tensor, thermotropic
liquid crystals, Landau-de Gennes
(LdG) theory, 268-270

Maier-Saupe theory, thermotropic liquid
crystals, 267-268

Marcus model, interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 197-205

Mass-conserving kinematic equation,
ultrathin solid-fluid-solid films,
225-228

Mass-transport limited current, ion transfer
kinetics, interface between two
immiscible electrolyte solutions,
184-195
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Maxwell equation, dielectric relaxation:
perturbed trajectories, 495-496
qualitative analysis, 492495
Mean-square interfacial displacement:
interface between two immiscible electrolyte
solutions, 158-180
thermotropic liquid crystals, supercooled
liquids, heterogeneous dynamics, 294
Mechanical heterogeneity, ultrathin solid-fluid-
solid films, 239-241
Memory function, thermotropic liquid crystals,
Mode coupling theory and, 272-273
Mercury, double photoionization, valence DPI,
deep inner-shell thresholds, 124
Mesogens:
calamitic liquid crystals, inherent structure
orientation, 303-306
thermotropic liquid crystals, 252-255
future research issues, 314
isotropic-nematic phase transition,
258-260, 279-287
Microelectrochemical measurements at
expanding droplets (MEMED),
interface between two immiscible
electrolyte solutions, ion transfer
kinetics, 186-195
Micron-scale interface between two immiscible
electrolyte solutions, ion transfer
kinetics, 183-195
Microscopic models:
thermotropic liquid crystals, supercooled
liquids, heterogeneous dynamics,
294
ultrathin solid-fluid-solid films, 225-228
Mid-infrared (mid-IR) pulse-shaping
technology:
automated two-dimensional infrared
spectroscopy, 16-25
basic principles, 4-5
future research issues, 26
germanium acoustooptic modulator
performance, 5-7
ground-state vibrational dynamics control,
7-16
local control theory, selective mode
excitation, 44—47
parametric transfer comparison, 7
research background, 2—4
Minimal action estimation, ice and water
spectra, 424-426
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Mixed regions, interface between two
immiscible electrolyte solutions,
158-159
Mixed solvent layers, interface between two
immiscible electrolyte solutions,
171-180
Mode coupling theory (MCT), thermotropic
liquid crystals, 270-273
supercooled liquids, dynamic similarity,
288-289
Modified Poisson-Boltzmann (MPB) models,
interface between two immiscible
electrolyte solutions, 168—180
Modulator characteristics, mid-infrared pulse
shaping, 3-4
Moed selective chemistry, local control theory,
photodissociation via, 42-44
Molecular dynamics (MDs):
extended simple point charge (SPC/E) model,
505-509
ice spectrum:
high-temperature resonance spectra
calculations, 402—-407
research background, 395-396
ice/water spectral calculations, 328-330
temperature influence, water spectrum,
372-373
interface between two immiscible electrolyte
solutions, 158-180
thermotropic liquid crystals:
isotropic-nematic phase transition, 258—
260
isotropic-nematic transition, 276-287
Molecular excited-state photogragmentation,
local control theory, 70-72
Molecular mapping, double photoionization,
133
dissociative double photoionization, 140-143
Molecular modeling:
ice spectra, high-temperature resonance
spectra calculations, 400-402
ice/water spectral calculations, 330-333
thermotropic liquid crystals, 253-255
Molecular motor concept, rotational motion,
73-78
Molecules, double photoionization:
Auger effects, 134—-140
direct DPI, 133-134
dissociative DPI, 140-141
mapping and electron distributions, 133
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quantum yields, 131-133
resonant Auger phenomena, 144
TPEsCO and TOF-PEPECO spectra,
128-130
Mole fraction, interface between two
immiscible electrolyte solutions,
159-161
Monte Carlo simulation, interface between two
immiscible electrolyte solutions,
176-180
Morse potential, mid-infrared pulse-shaping
technology, ground-state vibrational
dynamics, coherent control,
8-16
Multielectron coincidence, double
photoionization, inner-shell DPI,
126-128
Multiple potential wells, local control theory,
51-60
double well potentials, 51-57
triple-well potentials, 57-60

Navier-Stokes equation:
interface between two immiscible electrolyte
solutions, ion transfer kinetics,
191-195
ultrathin solid-fluid-solid films, 225-228
Near-edge structure, double photoionization:
inner-shell DPI, 128
resonant Auger phenomena, 143
Nearly constant loss (NCL), thermotropic liquid
crystals, liquid crystal-supercooled
liquid orientational dynamics,
265-266
Nematic glass, future research issues, 314
Nematic phase:
calamitic liquid crystals, inherent structure
orientation, 304-306
thermotropic liquid crystals:
future research issues, 313
Maier-Saupe theory, 268
thermotropic mesophases and order
parameters, 252-255
Nematic-to-smectic-A (NA) transition,
thermotropic liquid crystals,
orientational and translational order,
306-311
Neon, double photoionization, valence DPI,
deep inner-shell thresholds,
123-124
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Nernst-Donnan equation, interface between two
immiscible electrolyte solutions,
156-157
ion transfer kinetics, 186—195
Nernst equation, interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 196-205
Nernst-Planck equation, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 190-195
Net driving, interface between two immiscible
electrolyte solutions, electron transfer
kinetics, 200-205
Neutral molecules, ice/water spectral
calculations, molecular modeling,
331-333
Nitrogen:
direct double photoionization, 134
dissociative double photoionization, 141-143
Nonergodic behavior, thermotropic liquid
crystals, supercooled liquids,
heterogeneous dynamics, 294
Nonexponential relaxation, thermotropic liquid
crystals, 262
Non-Gaussian parameter (NGP), thermotropic
liquid crystals, supercooled liquids,
heterogeneous dynamics, 290-294
Nonharmonic libration:
ice/water spectral calculations, deep well
permanent dipoles, 337-343
wideband water spectrum, room temperature
conditions, 360-367
Nonharmonic vibrations:
ice/water spectral calculations, nonrigid
dipoles, 346-348
temperature influence, water spectrum,
hydrogen bond molecules, 385-387
transverse vibration, nonrigid dipoles:
autocorrelator susceptibility, 460-463
frequency factor and loss spectrum,
471-473
nonlinear equation of motion, 463464
research background, 459-460
spectral function, 464-471
water/ice spectra, 473-474
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
360-367
Nonlinear equation of motion, nonrigid dipoles,
nonharmonic vibrations, 463-464

SUBJECT INDEX

Nonlinear spectoscopy:
interface between two immiscible electrolyte
solutions, 161-180
mid-infrared pulse-shaping technology,
16-25
Nonresonance spectrum:
far-infrared ice spectra, 510
ice spectra, 407410
Nonrigid dipoles:
ice spectra:
elastic longitudinal vibration, 426458
autocorrelator transformation, 432-436
dimer kinetic energy, 438-440
equations of motion and spectral
function, 443-448
frozen translation librations, 451-452
frozen translation rotations, 450—451
heavy water, 452453
hydrogen bond strained-state energy,
436-437
hydrogen bond translation/reorientation
independency, 449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric
response, 440443
two-fraction dimer model, 426-432
ice/water spectral calculations:
molecular modeling, 331-333
nonharmonic transverse vibrations,
346-348
vibrational state, 336-337
nonharmonic transverse vibration:
autocorrelator susceptibility, 460—463
frequency factor and loss spectrum,
471-473
nonlinear equation of motion, 463-464
research background, 459-460
spectral function, 464—471
water/ice spectra, 473-474
Normalization constant, thermotropic liquid
crystals, Landau-de Gennes (LdG)
theory, 269-270
Nuclear dynamics, local control theory, 91-94
Nucleation response:
interface between two immiscible electrolyte
solutions, interfacial deposition,
205-208
thermotropic liquid crystals, orientational
time correlation function, 285-287



SUBJECT INDEX 553

One-fraction model, water molecular modeling,
330-333
One-particle approximation:
ice/water spectral calculations, 329-330
temperature influence, water spectrum,
373-380
Onsager theory, thermotropic liquid crystals,
266-267
Onset temperatures, thermotropic liquid
crystals, energy landscapes, 302-303
Optical constants, ice spectra, high-temperature
resonance spectra calculations,
396-402
Optical heterodyne-detected optical Kerr effect
(OHD-OKE) measurements,
thermotropic liquid crystals:
isotropic-nematic phase transition, 259-260
Mode coupling theory, 273
supercooled isotropic phases, 264-266
supercooled liquids, dynamic similarity, 289
Optical Kerr effect (OKE), thermotropic liquid
crystals, 250-252
future research issues, 311-313
isotropic-nematic phase transition, 258-260
liquid crystal-supercooled liquid orientational
dynamics, 265-266
Mode coupling theory (MCT), 271-273
orientational time correlation function,
279-287
supercooled liquids, dynamic similarity, 289
Optical paralysis, local control theory, 32
applications, 65-69
Optical parametric amplifier (OPA), mid-
infrared (mid-IR) pulse-shaping
technology, 4-5
Order parameters, thermotropic liquid crystals,
252-255
Organic solvent thin film, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 188—-195
Orientational dynamics:
calamitic liquid crystals, inherent structure
orientation, 303-306
ice spectrum, complex permittivity, 423-424
thermotropic liquid crystals:
energy landscapes, 301-303
Maier-Saupe theory, 267-268
orientational time correlation function,
279-287
supercooled isotropic phases, 264-266

supercooled liquids, heterogeneous
dynamics, 289-294
translational order and, 306-311
Orientational time correlation function (OTCF),
thermotropic liquid crystals:
isotropic-nematic transition, 275-287
supercooled liquids, dynamic similarity, 289
Ornstein-Zernike form, thermotropic liquid
crystals:
isotropic-nematic transition, 278-287
Landau-de Gennes (LdG) theory, 270
Overpumping problems, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 23-25
Oxygen atoms:
dissociative double photoionization,
140-143
hat well, special configuration and
permittivity, dipole precession
confinement, 481-482

Packet waveforms, local control theory,
photoassociation, 47-51
Pairwise electron correlation, double
photoionization, 145-146
Palladium deposition, interface between two
immiscible electrolyte solutions,
206-208
Parametric transfer, mid-infrared pulse-shaping
technology, germanium acoustooptic
modulator, 7
Particle transfer, double well potential, local
control theory, 51-57
Pendular state, local control theory, excited-state
fragmentation, 82—83
Periodic function, nonrigid dipoles,
nonharmonic vibrations, nonlinear
equation of motion, 467471
Permanent dipoles, nonharmonic libration,
337-343
Permittivity:
dielectric relaxation, qualitative analysis,
491-495
extended simple point charge (SPC/E) model,
506-509
hat well, spatial configuration:
hat potential evolution, 474-479
planar libration, 479482
spectral function, 482-489
water molecules, 489-491
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Permittivity: (Continued)
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice spectra, formulas for, 422-424
ice/water spectral analysis:
hydrogen bond harmonic vibrations,
344-346
low-frequency Raman spectrum, 350-351
nonharmonic libration, 338-343
overall vibrational contribution, 348-350
temperature influence, water spectrum,
372-373
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
364-367
Perturbed trajectories, dielectric relaxation,
power consumption, 495-496
Phase and intensity masks, mid-infrared pulse-
shaping technology, ground-state
vibrational dynamics, coherent
control, 13-16
Phase-matching geometries, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 19-25
Phase-separating blend, ultrathin solid-fluid-
solid films, 243-244
Phase transition dynamics:
ice and water spectra, 424-426
thermotropic liquid crystals:
future research issues, 314
isotropic-nematic phase transition,
258-260
Onsager theory, 266267
orientational time correlation function,
285-287
Phase variables, nonrigid dipoles, nonharmonic
vibrations, transverse complex
susceptibility, 468471
Photoassociation, local control theory, 47-51
orientation role, 83-86
Photocurrent density, interface between two
immiscible electrolyte solutions,
electron transfer kinetics,
201-205
Photodissociation, local control theory,
36-44
direct photodissociation, 36-39
electronic transitions and, 6972
predissociation dynamics, 40-42
selective mode excitation vs., 42—-44

Photon echo, mid-infrared pulse-shaping
technology, two-dimensional infrared
spectroscopy, 19-25

Planar libration, hat well, special configuration
and permittivity:

precession approximation, 475-479
spectral functions, 482—489
variants, 479-482

Poiseuille flow behavior, ultrathin solid-fluid-
solid films, 225-228

Poisson-Boltzmann equation, interface between
two immiscible electrolyte solutions,
165-180

Poisson brackets, local control theory, quantum
vs. classical mechanics, 33-34

Polarity:

interface between two immiscible electrolyte
solutions, 163-180

temperature influence, water spectra,
hydrogen bonds, 388

Population inversion and selectivity, mid-
infrared pulse-shaping technology,
ground-state vibrational dynamics,
coherent control, 10-16

Porphyrin complexes, interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 200-205

Post-collision interaction (PCI), double
photoionization:

indirect processes, 110
inner-shell DPI, 127-128

Potential-dependent adsorption equilibrium,
interface between two immiscible
electrolyte solutions, 173—180

Potential energy curves:

interface between two immiscible electrolyte
solutions, 165-180
local control theory:
electronic excitation, 60-65
optical paralysis, 67-69
photoassociation, 47-51
rotational motion, 73-78
thermotropic liquid crystals, energy
landscapes, 299-303

Potential surfaces, double well potential, local
control theory, 53-57

Power absorption coefficient, temperature
influence, water spectra, 389-390

Power law decay, thermotropic liquid crystals:

energy landscapes, 303
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future research issues, 313
isotropic-nematic phase transition, 279-287
supercooled liquids, dynamic similarity,
288-289
Precession approximation, hat well, special
configuration and permittivity:
dipole confinement, hydrogen bond, 479481
planar libration, 475479
Predissociation dynamics, local control theory,
photodissociation, 40—-42
Pressure behavior, ultrathin solid-fluid-solid
films, 225-228
Probability density function, local control
theory, rotational motion, 75-78
Proportionality relationship, low-temperature
spectrum, ice molecules,
dimensionless inverse temperatures,
415-417
Protrusion-extrusion model, interface between
two immiscible electrolyte solutions,
ion transfer kinetics, 190-195
Pseudo-first-order models, interface between
two immiscible electrolyte solutions,
electron transfer kinetics, 197-205
Pseudonematic domains, thermotropic liquid
crystals, supercooled liquids,
heterogeneous dynamics, 289-294
Pulsed laser spectroscopy, interface between
two immiscible electrolyte solutions,
electron transfer kinetics, 201-205
Pulse-shaping technology:
local control theory, selective mode
excitation, 45-47
research background, 1-4
Pump-probe spectrum:
local control theory, rotational motion,
76-78
mid-infrared pulse-shaping technology:
ground-state vibrational dynamics,
coherent control, 11-16
two-dimensional infrared spectroscopy,
21-25

Qualitative analysis, dielectric relaxation,
491-495

Quantitative agreement, temperature influence,
water spectra, 377-380

Quantum-break factor, temperature influence,
water spectra, harmonically vibrating
hydrogen bond molecules, 384-385

Quantum mechanics:
harmonic longitudinal vibrations, 370-371
local control theory, 33-34
direct photodissociation, 37-39
photoassociation and, 51
rotational motion, 75-78
Quantum yields, double photoionization:
direct DPI, 133-134
molecules, 131-133
Quasi-elastic light scattering (QELS), interface
between two immiscible electrolyte
solutions, 179-180
Quasi-reversible first-order process, interface
between two immiscible electrolyte
solutions, transfer kinetics, 181-195

Rabi oscillations, local control theory:
coupled two-state model, 91
electronic excitation, 63—-65
Radial distribution function:
calamitic liquid crystals, inherent structure
orientation, 305-306
ice spectrum, nonrigid dipole elastic
longitudinal vibration and rigid dipole
elastic reorientation, 430-432
Radiofrequency (RF) signals, mid-infrared
(mid-IR) pulse-shaping technology,
5-6
RAK model, wideband water spectrum, room
temperature conditions, 354-355
Raman spectrum:
ice spectrum, high-temperature resonance
spectra, 407
ice/water spectral analysis, overall
permittivity, 350-351
temperature influence, water spectra,
375-380
transverse vibration and, 388-389
wideband room temperature conditions,
ordinary and heavy water, 358-367
Rate constants, interface between two
immiscible electrolyte solutions:
electron transfer kinetics, 196-205
ion transfer kinetics, 189-195
Reaction coordinate density, double well
potential, local control theory,
55-57
Recurrence equations, nonrigid dipoles,
nonharmonic vibrations, transverse
spectral function, 464-471
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Redox reactions, interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 197-205
Refraction index:
ice spectrum loss gap, 419-422
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
361-363
Relaxation times:
ice spectrum, loss gap, 420422
ice/water spectra, 335-351
hydrogen bond dipolar harmonic vibration,
343-346
librational state, 335-336
low-frequency Raman spectrum, 350-351
molecular models, 334
nonharmonic libration, deep well
permanent dipole, 337-343
nonrigid dipole, nonharmonic transverse
vibration, 346-348
overall permittivity, 348-350
Teixeira’s data analysis, 352-353
vibrational state, 336-337
temperature influence, water spectra,
373-380
steady-state parameters, 382-384
Reorientation lifetime:
ice spectrum, translation-reorientation
independency, 449-450
temperature influence, water spectrum,
hydrogen bond molecules, 386-387
Resolution parameters, germanium acoustooptic
modulator, 5-7
Resonance spectra:
far-infrared ice spectra, 509-510
ice spectra, 396407
calculations, 396-402
lattice mode spectroscopy, 402—407
nonrigid dipole elastic longitudinal vibration
and rigid dipole elastic reorientation,
426-432
Resonant stimulated Raman scattering process
(RISRS), local control theory, optical
paralysis, 67-69
Restricted primitive models, interface between
two immiscible electrolyte solutions,
168-180
Rigid dipoles:
ice spectra, elastic reorientation, 426—458
autocorrelator transformation, 432-436

dimer kinetic energy, 438—440
equations of motion and spectral function,
443-448
frozen translation librations, 451-452
frozen translation rotations, 450—451
heavy water, 452453
hydrogen bond strained-state energy,
436-437
hydrogen bond translation/reorientation
independency, 449-450
integral absorption, 448-449
rotary elasticity, 453-458
translational vibration dielectric response,
440-443
two-fraction dimer model, 426432
ice/water spectral models:
hydrogen bond harmonic vibrations,
344-346
vibrational state, 336-337
temperature influence, water spectrum,
373-380
Rotary elasticity, ice spectra, 453458
angular vibration dependence, 457
dimensionless absorption, 453-456
vibration spectrum approximation, 457458
Rotary force constant:
ice spectra:
angular vibration dependence, 457
frozen translation librations, 451452
ice spectrum:
frozen rotation translations, 450451
rotary elasticity, dimensionless absorption,
453-456
translation-reorientation independency,
449-450
Rotational invariant functions, thermotropic
liquid crystals, isotropic-nematic
transition, 278-287
Rotational vibrations:
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice spectra, dielectric response, 440—443
ice spectrum, autocorrelation functions, 436
ice/water spectral models, 353
local control theory, 72-86
directional motion control, 73-78
excited-state fragmentation, 78-83
photoassociation orientation, 83—-86
temperature influence, water spectrum, two-
fraction model, 388
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Rydberg states, double photoionization:
deep inner-shell thresholds, 121-124
dissociative double photoionization,

141-143
molecular Auger effect, 137-140, 146

Scanning electrochemical microscope (SECM),
interface between two immiscible
electrolyte solutions:

electron transfer kinetics, 195-205
ion transfer kinetics, 185-195

Scattering phenomena, local control theory,
photoassociation, 47-51

Schrodinger equation, local control theory,
32-33

combined electron-nuclear dynamics, 91-94
coupled electronic/nuclear motion, 87-89
optical paralysis, 66—69

Second harmonic generation (SHG)
spectroscopy, interface between two
immiscible electrolyte solutions,
179-180

Seed pulse characteristics, local control theory:

electronic excitation, 62-65
optical paralysis, 66—69

Selective mode excitation, local control theory,

44-47
photodissociation via, 42—44

Self-consistency condition, thermotropic liquid
crystals, Maier-Saupe theory, 268

Self-diffusion coefficients:

ice/water spectral models, 353
thermotropic liquid crystals, orientational and
translational order, 306-311

Shake-off process, direct double
photoionization, helium, 108—-109

Shear viscosity, thermotropic liquid crystals:

orientational time correlation function,
285-287

supercooled temperature dependence,
261-262

Short-time power law, thermotropic liquid
crystals, orientational time correlation
function, 279-287

Sine theorem, strained-state energy, hydrogen
bonds, ice spectrum, 437

Single-axis spectra, double photoionization,
data presentation, 116—120

Single-laser microdroplet experiment, interface
between two immiscible electrolyte

557

solutions, ion transfer kinetics,
186-195
Single-particle orientational dynamics,
thermotropic liquid crystals:
isotropic-nematic phase transition, 279-287
supercooled liquids, heterogeneous
dynamics, 294
Single penetrating field analyzer, threshold
photoelectrons coincidence apparatus,
112-113
Smectic phases:
calamitic liquid crystals, inherent structure
orientation, 304-306
thermotropic liquid crystals, 253-255
orientational and translational order,
309-311
Soft condensed matter systems, thermotropic
liquid crystals, 250-251
Solid capping layers:
substrate-solid-solid films, 221-222
ultrathin solid-fluid-solid films, 219-220
evolutionary models, 234-237
surface undulation control, 223-224
Spatial configuration:
hat well, summary permittivity:
hat potential evolution, 474—479
planar libration, 479-482
spectral function, 482-489
water molecules, 489—491
ultrathin solid-fluid-solid films, 229-231
Spectral analysis:
calculations, analytical theory, 328-330
interface between two immiscible electrolyte
solutions, electron transfer kinetics,
201-205
mid-infrared (mid-IR) pulse-shaping
technology, 5-6
Spectral functions:
dielectric relaxation, autocorrelation
function, 496-499
dielectric relaxation, complex susceptibility,
Gross collision model, 502-505
hat well, special configuration and
permittivity, 482-489
librator approximations, 482-485
ice complex permittivity, 422-424
ice spectrum:
analytical formula, 444447
frozen rotation:
libration, 451-452
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Spectral functions: (Continued)
translation, 450451
hydrogen bond translation-reorientation
independency, 449—450
nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 432-436
sum of Lorentz line reduction, 447-448
nonrigid dipoles, nonharmonic vibrations,
transverse functions, 464-471
Stark shift, local control theory:
predissociation dynamics, 41-42
rotational motion, 76-78
State-selective photoassociation, local control
theory, 50-51
Static correlation, thermotropic liquid crystals,
isotropic-nematic transition,
277-287
Static parameters, temperature influence, water
spectrum, 373-380
Static permittivity:
ice/water nonharmonic libration, 339-343
temperature-dependent water spectra,
382-384
wideband water spectrum, room temperature
conditions, isotropic independence,
355-357
Steady-state parameters:
ice spectrum, research background, 395-396
temperature influence, water spectra,
380-384
Stiffness properties, ultrathin solid-fluid-solid
films, 239-241
Stimulated Raman adiabatic passage (STIRAP)
methodology:
local control theory, 31-32
mid-infrared pulse shaping, 2-3
Stokes-Einstein (SE) relation, thermotropic
liquid crystals, dynamic decoupling
phenomena, 263-264
Strained-state energy, hydrogen bonds, ice
spectrum, 436437
Stress-guided self assembly, ultrathin solid-
fluid-solid films, 223-224
Stretching elastic forces, ultrathin solid-fluid-
solid films, 232-237
Subpulse properties, local control theory,
electronic excitation, 63—-65
Substrate-fluid-solid films, undulation growth,
220-221

Substrate-solid-solid films, undulation growth,
221-222
Supercooled liquid regimes:
ice/water spectral analysis, nonharmonic
transverse vibrations, nonrigid
dipoles, 348
temperature influence, water spectra,
378-380
thermotropic liquid crystals, 260-264
calamitic liquid crystal fragility,
294-297
dynamic decoupling, 262-264
dynamic similarity, computer simulations,
288-297
glass transition, 255-258
hetergeneous dynamics, 289-294
liquid crystal-supercooled liquid
orientational dynamics, 264-266
liquids and glass transition, 255-258
microscopic view, 294
nonexponential relaxation, 262
power law relaxation, 288-289
shear viscosity temperature dependence,
261-262
Surface corrugations, ultrathin solid-fluid-solid
films, 238-241
Surface undulation control, ultrathin solid-fluid-
solid films, 223-224
evolutionary models, 231-237
s-wave scattering, local control theory,
photoassociation orientation, 83—-86
Symmetrical distribution function, thermotropic
liquid crystals, Maier-Saupe theory,
267-268
Synchrotron radiation pulses, double
photoionization:
time-of-flight photoelectron-photoelectron
coincidence (TOF-PEPECO)
technique, 115-116
valence DPI, deep inner-shell thresholds,
123-124

Tafel expression, interface between two
immiscible electrolyte solutions,
electron transfer kinetics,
195-205

T-band spectrum:

ice spectrum:
high-temperature resonance spectra,
404-407
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nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 429-432
rotary elasticity, dimensionless absorption,
454-456
temperature influence, water spectra,
375-380
water molecular modeling, 330-333
Teixeira interpretation, ice/water spectral
analysis, 352-353
Temperature dependence:
ice spectra, minimal action and phase
transition estimation, 424-426
loss spectra, extended simple point charge
(SPC/E) model, 507-509
thermotropic liquid crystals:
Landau-de Gennes (LdG) theory, 269-270
Maier-Saupe theory, 267-268
supercooled regime, 261-262
water spectra:
calculations, 373-380
fitted parameters, 380-387
hydrogen bond:
harmonic vibration, 384-385
polarization, 388
transverse vibration, 385-387
librational state, 393-394
minimal action and phase transition
estimation, 424-426
model parameters, 389-393
power absorption coefficient, 389
research background, 372-373
steady state and librational band
subensemble, 380-384
transverse vibration and, 388-389
two-fractional model, 387-388
vibrational state mechanisms, 394
Tetracyanoquinodimethane (TCNQ/
ferrocyanide), interface between two
immiscible electrolyte solutions,
electron transfer kinetics, 200-205
TGN model:
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice/water spectral models, hydrogen bond
harmonic vibrations, 344-346
Thermodynamics:
ice spectrum, research background, 395-396
interface between two immiscible electrolyte
solutions, 155-157

interfacial deposition, 206-208
ion transfer kinetics, 187-195
Thermotropic liquid crystals:
computer simulations, 273-297
calamitic liquid crystals, 303-306
energy landscapes, 297-311
isotropic-nematic transition dynamics,
275-287
model systems, 274-275
orientational and dynamical signatures,
306-311
supercooled liquids, 288-297
future research issues, 311-314
isotropic-nematic phase transition,
258-260
Landau-de Gennes theory, 268-270
Maier-Saupe theory, 267-268
mesophases and order parameters,
252-255
mode coupling theory analysis, 270-273
Onsager theory, 266267
orientational dynamics, isotropic phase and
supercooled liquids, 264-266
research background, 250-252
supercooled regime dynamics, 260-264
calamitic liquid crystal fragility, 294-297
computational methods, 288-297
dynamic decoupling, 262-264
hetergeneous dynamics, 289-294
liquids and glass transition, 255-258
microscopic view, 294
nonexponential relaxation, 262
power law relaxation, 288-289
shear viscosity temperature dependence,
261-262
Thin film technology, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 188—195
Threshold law, direct double photoionization,
helium, 106-109
Threshold photoelectrons coincidence
(TPEsCO), double photoionization:
basic principles, 111-113
characteristics of, 116
data presentation, 116—120
inner-shell DPI, 127-128
molecules, 128—-130
quantum yields, 131-133
valence DPI, deep inner-shell thresholds,
121-124
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THz spectra:
temperature influence, water spectra,
376-380
transverse vibration and, 388—-389
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
365-367
Time dependence, ice spectrum, spectral
function coordinates, 448
Time-dependent close coupling (TDCC), direct
double photoionization, helium,
108-109
Time-dependent Schrodinger equation, local
control theory, 32-33
combined electron-nuclear dynamics, 91-94
optical paralysis, 66—69
Time-of-flight mass spectrometry (TOF-MS),
double photoionization:
energetic electron pair analysis, 113-116
threshold photoelectrons coincidence
apparatus, 112-113
Time-of-flight photoelectron-photoelectron
coincidence (TOF-PEPECO)
technique, double photoionization:
characteristics of, 116
correlation energy, 145-146
molecules, 128—-130
research background, 114-116
resonant Auger phenomena, 143
valence DPI, deep inner-shell thresholds,
121-124
Time-reversed etalon formation, mid-infrared
pulse-shaping technology, two-
dimensional infrared spectroscopy,
22-25
Timescale calculations, ice spectrum, complex
permittivity, 422-424
Toluene, double photoionization, molecular
Auger effect, 137-138
Total internal reflectance (TIR) fluorescence
spectroscopy, interface between two
immiscible electrolyte solutions,
161-180
electron transfer kinetics, 201-205
Tracking control:
dielectric relaxation, perturbed trajectories,
495-496
local control theory, 31-32
Transfer dynamics, local control theory:
coupled two-state model, 90-91

double well potential, 52-57
triple-well potentials, 57-60
Translational ban maximum, wideband water
spectrum, room temperature
conditions, ordinary and heavy water,
364-367
Translational degrees of freedom (TDOF):
ice spectrum, autocorrelation functions,
436
thermotropic liquid crystals:
orientational dynamics and, 306-311
supercooled liquids, dynamic similarity,
288-289
supercooled liquids, heterogeneous
dynamics, 290-294
Translational spectral functions, ice spectrum,
complex permittivity, 423-424
Translational vibrations, ice spectra:
dielectric response, 440443
dimer kinetics, 438-440
frozen rotation, 450-451
frozen translation librations, 451-452
hydrogen bond reorientation, 449-450
Transverse intensity and frequency,
temperature influence, water spectra,
383-384
Transverse optic-longitudinal optic splitting, ice
spectrum, 407
Transverse vibrations (TV):
nonrigid dipoles:
ice/water spectral calculations, 346-348
nonharmonic vibrations:
autocorrelator susceptibility, 460-463
frequency factor and loss spectrum,
471-473
nonlinear equation of motion, 463—-464
research background, 459-460
spectral function, 464-471
water/ice spectra, 473-474
temperature influence, water spectrum,
373-380
hydrogen bond molecules, 385-387
molecular bending motion, 388-389
wideband water spectrum, room temperature
conditions, ordinary and heavy water,
360-367
Trilayer films, ultrathin solid-fluid-solid films,
evolutionary models, 235-237
Triple-well potentials, double well potential,
57-60
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Triply differential cross section (TDCS), direct
double photoionization, helium,
107-109
Two-channel electron multiplier, threshold
photoelectrons coincidence apparatus,
double photoionization,
112-113
Two-dimensional infrared (2D IR)
spectroscopy:
mid-infrared pulse shaping, research
background, 24
mid-infrared pulse-shaping technology,
automated processes, 16-25
Two-dimensional nuclear magnetic resonance
(NMR) spectroscopy, mid-infrared
pulse-shaping technology, two-
dimensional infrared spectroscopy vs.,
17-25
Two-fraction model:
ice/water spectra:
dielectric relaxation, 335
librational state, 335-336
vibrational state, 336-337
nonrigid dipole elastic longitudinal vibration
and rigid dipole elastic reorientation,
426-432
temperature influence, water spectrum,
387-388
water molecular modeling, 330-333
Two-vibrator systems, mid-infrared pulse-
shaping technology, two-dimensional
infrared spectroscopy, 18-25

Ultrashort light pulses, double photoionization,
complex atoms, 121-124
Ultrathin solid-fluid-solid films:
computational details, 229-231
driving instabilities, alternative mechanisms,
222-223
evolution, 231-237, 245-246
functional derivatives, 244-245
future research issues, 241-244
methodology, 224-231
research background, 217-220
substrate-fluid-solid films, 220-221
substrate-solid-solid films, 221-222
surface undulation control, 223-224
theoretical principles, 225-228
undulation manipulation and final structure,
237-241

Uncoupled processes, ice/water spectral models,
334
Undisturbed variables, dielectric relaxation,
complex susceptibility, Gross
collision model, 499-502
Undulation growth:
substrate-fluid-solid films, 220-221
substrate-solid-solid films, 221-222
ultrathin solid-fluid-solid films, manipulation
and final structure, 237-241
Unperturbed molecular systems, local control
theory, electronic excitation, 60—-65

Valence double photoionization, deep inner-
shell thresholds, 121-124
Van der Waals forces:
substrate-fluid-solid films, 220-221
thermotropic liquid crystals, Maier-Saupe
theory, 267-268
ultrathin solid-fluid-solid films, 218-220
computational analysis, 230-231
driving instabilities, 222-223
evolutionary models, 231-237
pressure behavior, 226-228
undulation orientation, 242-244
Vapor-water phase transition, ice and water
spectra, 424-426
Verlet Leap-frog algorithm, extended simple
point charge (SPC/E) model, 506-509
Verwey-Niessen model, interface between two
immiscible electrolyte solutions,
166-180
Vibrational band (VIB) fractions:
hydrogen bonds, longitudinal/rotational
vibration coupling, 368-369
ice spectrum:
approximations, 457458
high-temperature resonance spectra
calculations, 400402
nonrigid dipole elastic longitudinal
vibration and rigid dipole elastic
reorientation, 429-432
research background, 394-396
rotary elasticity, dimensionless absorption,
454-456
T- and V-band mechanisms, 404—407
ice/water spectral calculations, 330
dielectric relaxation, 336-337
hydrogen bond harmonic vibrations,
343-346
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Vibrational band (Continued)
molecular modeling, 331-333
overall permittivity, 348-350
ice/water spectral models, 333-334
temperature influence, water spectrum,
372-373
hydrogen bond polarization, 388
wideband water spectrum, room temperature
conditions, 353-354
Vibrationally mediated photodissociation, local
control theory, photodissociation via,
42-44
Vibrational sum-frequency spectroscopy,
interface between two immiscible
electrolyte solutions, 162—180
Virial approximation, thermotropic liquid
crystals, Onsager theory, 266267
Vogel-Fulcher-Tammann (VFT) equation:
calamitic liquid crystal fragility, 295-297
thermotropic liquid crystals, shear viscosity
temperature dependence, 261-262
Volt-fluorograms, interface between two
immiscible electrolyte solutions, ion
transfer kinetics, 183-195

Wannier theory, double photoionization, valence
DPI, deep inner-shell thresholds,
122-124
‘Water-carbon tetrachloride, interface between
two immiscible electrolyte solutions,
159-180
Water-dichloroethane (DCE), interface between
two immiscible electrolyte solutions,
158-180
interfacial deposition, 205-208
ion transfer kinetics, 184—195
Water spectra:
classical minimal action and phase transition
estimations, 424-426
dielectric relaxation, molecular mechanisms,
335-351
hydrogen bond dipolar harmonic vibration,
343-346
librational state, 335-336
low-frequency Raman spectrum, 350-351
nonharmonic libration, deep well
permanent dipole, 337-343
nonrigid dipole, nonharmonic transverse
vibration, 346-348
overall permittivity, 348-350

Teixeira’s data analysis, 352-353
vibrational state, 336-337
extended simple point charge (SPC/E) model,
505-509
frequency ranges, 328-330
hat well, special configuration and
permittivity, 489—491
ice spectra comparisons, 509-512
future research issues, 510-512
low-frequency transitions, 510
nonresonance far-IR ice spectrum, 510
resonance far-IR ice spectrum,
509-510
molecular modeling, 330-333
temperature dependence:
calculations, 373-380
fitted parameters, 380-387
hydrogen bond:
harmonic vibration, 384-385
polarization, 388
transverse vibration, 385-387
librational state, 393-394
model parameters, 389-393
power absorption coefficient, 389
research background, 372-373
steady state and librational band
subensemble, 380-384
transverse vibration and, 388-389
two-fractional model, 387-388
vibrational state mechanisms, 394
transverse vibrations, water/ice spectra,
473-474
two-fraction model, 333-334
wideband water spectrum, room temperature
conditions:
mixed model (water, LDL,HDL) concepts,
354-355
ordinary and heavy water, 355-367
research background, 353-354
static permittivity, isotropic independence,
355-357
Water transfer. See also Aqueous spectra;
Ice/water spectra
interface between two immiscible electrolyte
solutions, ion transfer kinetics,
194-195
‘Waveform characteristics, mid-infrared pulse-
shaping technology, ground-state
vibrational dynamics, coherent
control, 10-16
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Wave geometry, mid-infrared pulse-shaping
technology, two-dimensional infrared
spectroscopy, 19-25

Wavenumber:

aqueous spectral calculations, 328-330
orientational time correlation function:
future research issues, 313
thermotropic liquid crystals, Mode
coupling theory (MCT), 270-273
Wavepacket dynamics, local control theory:
electronic excitation, 62-65
triple-well potentials, 59-60

Wideband loss frequency dependence, low-
temperature spectrum, ice molecules,
416-417

Wideband water spectrum, room temperature
conditions:

mixed model (water, LDL,HDL) concepts,
354-355

ordinary and heavy water, 355-367

research background, 353-354

static permittivity, isotropic independence,
355-357
Wigner plot, mid-infrared pulse-shaping
technology, ground-state vibrational
dynamics, coherent control,
9-16

Xenon ions, double photoionization:
data presentation, 117-120
deep inner-shell thresholds, 121-124
inner-shell DPI, 126128

Young-Dupré equation, interface between two
immiscible electrolyte solutions,
interfacial deposition, 207-208

Young’s modulus, ultrathin solid-fluid-solid
films, 238-241

evolutionary models, 234-237

Yukawa interactions, interface between two

immiscible electrolyte solutions, 159






