SUBJECT INDEX

Ab initio techniques:
integral equations, fluid properties, 3-5
time-resolved coincidence-imaging
spectroscopy (TRCIS),
photodissociation dynamics,
559-568
time-resolved photoelectron spectroscopy:
future research issues, 574-577
molecular dynamics simulations (AIMD),
557
Absorption excess, nucleic acids, counterion
condensation, 150-151
Acetic acid dimers, gaseous carboxylic acids,
line shape analysis, 369-371
Acrylic acids, gaseous and liquid line shapes,
371-372
Adiabatic representation, vibrational modes,

hydrogen-bonded systems (vx.p):

anharmonic coupling theory, 385-394
bare undamped hydrogen bonds, 262-269
autocorrelation function and spectral
density, 269-273
cyclic hydrogen-bonded dimers, damping
Hamiltonians, 341-343
Fermi resonance, 322-326
non-Hermitean diagonal Hamiltonians,
327-328
quantum indirect damping incorporation,
281-297
autocorrelation function, 289-297
damped translation operators, 295-296
line shape, 292-295
quantum indirect damping, 295
bridge dynamics, fast mode ground state,
282-285
damped bridge dynamics, 285-286
thermal bath Hamiltonians, 286-289
undamped dynamics, 282

separation principles, 251-252
Adipic acid, line shape analysis, 372-375
Adsorption process, scanning electrochemical
microscopy, 225-227
Alternating-direction implicit (ADI) finite
difference method, scanning
electrochemical microscopy,
first-order following reaction,
201-203
Anharmonic coupling theory:
parameters, 482-483
vibrational modes, hydrogen-bonded
systems (Vx.py):
adiabatic approximation, 385-394
bare undamped hydrogen bonds,
Hamiltonian modes, 256-258
cyclic hydrogen-bonded dimers, Davydov
effect, 343-348
Fermi resonance, 324-326
Anions, ionic liquid structure, 86—87
Annihilation operators, bare undamped
hydrogen bonds, adiabatic
representation, 261-267
A posteriori verification, vibrational modes,
hydrogen-bonded systems (vx_y),
quantum indirect damping
approximations, 313
Arrhenius acids and bases, ionic liquids, 88—-89
Asymptotic expansion, counterion condensation,
nucleic acids, 160-161
Atomic force microscopy (AFM), scanning
electrochemical microscopy,
hybrid techniques, 236-239
Atomic ionization, time-resolved
photoelectron spectroscopy,
512-526
Autocorrelation function (ACF):
formal expression for, 423425
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Autocorrelation function (ACF) (Continued)
infrared spectral density Fourier transform,
381-384
vibrational modes, hydrogen-bonded systems
(Vx-n):
bare undamped hydrogen bonds:
accuracy vs. nonadiabatic representation,
273-274
adiabatic representation, 269-273,
280-281
corresponding spectral density, 260-262
Dyson ordering operator, 277-279
Maréchal-Witkowski equivalence,
274-277
classical calculation, 430432
complex energy level (CEL) method,
330-331
cyclic hydrogen-bonded dimers:
autocorrelation function symmetrization,
467-473
direct damping, 344-348
Fermi resonances and Davydov
coupling, 364-369
Maréchal “peeling-off” approach,
366-369
quantum indirect damping, 351-354
Davydov coupling, 358-360
spectral density quantum limits, 354-357
symmetry avoidance, 446-450
Fermi resonance, 325-326
infrared non-Hermitean transition
operators, 254-255
Langevin equation, linear transformation,
433-437
non-Hermitean diagonal Hamiltonians,
328-329
spectral densities, 335-340
quantum indirect damping incorporation,
281-282, 289-297
approximations, 310-340
Brownian motion, 302-309
classical limits, 297-309
complex energy levels, 314
non-Hermitean transition operators,
318-321
spectral density:
equation substitutions, 252-254
linear response theory, 252-254
Avogadro’s number, nucleic acids, counterion
condensation:
branched nucleic acids, 167-169
Manning model, 143-144
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Axis distribution moments (ADMs), time-
resolved photoelectron
spectroscopy, 520-526

Ballone—Pastore—Galli-Gazzillo (BPGG)
approximation, self-consistent
integral equations, 25-26
excess chemical potential and entropy, 45
hard-sphere fluid models, 35-37
Band half-width, vibrational modes, hydrogen-
bonded systems (vx_p), 250-252
Bare undamped hydrogen bonds, vibrational
modes, 256-281
adiabatic representation, 262-266
autocorrelation function:
accuracy vs. nonadiabatic representation,
273-274
adiabatic representation, 269-273, 280-281
corresponding spectral density, 260-262
Dyson ordering operator, 277-279
Maréchal-Witkowski equivalence, 274-277
Hamiltonian modes, 256-260
anharmonic coupling, 256-258
partitioning, 258-260
single species, 256
slow mode harmonic states, 267-269
B-DNA, counterion condensation:
Manning model, 141-144
preferential interaction coefficient, 166167
Benzene derivatives, internal conversion and
electronic relaxation, 543-546
Bessel function, nucleic acids, counterion
condensation:
co-ion distribution functions, 149-150
preferential interaction coefficient, 164—167
Betaine dyes, ionic liquids, dielectric constant,
112-113
Bilayer lipid membranes (BLMs), scanning
electrochemical microscopy
(SECM), membrane transport,
232-235
Binding isotherm model, nucleic acids,
counterion condensation,
158-159
Biological systems, scanning electrochemical
microscopy:
membrane transport, 232-235
penetration experiments, 183
Bjerrum length, nucleic acids, counterion
condensation:
cell model, 151-152
flexible polyelectrolytes, 153—155



SUBJECT INDEX

fluctuations, 156157
Poisson—-Boltzmann equation, 159-160
Bloch theorem, bare undamped hydrogen
bonds, autocorrelation function,
278-279
Boltzmann density operator:
infrared spectral density autocorrelation
function, 383-384
vibrational modes, hydrogen-bonded
systems (Vx_p):
bare undamped hydrogen bonds:
adiabatic autocorrelation function,
271-273, 280-281
adiabatic representation, 269
autocorrelation function, 260-262
complex energy level (CEL) method,
330-331
cyclic hydrogen-bonded dimers, 346-348
Fermi resonances and Davydov
coupling, 364-369
symmetry avoidance, 447-450
Fermi resonances, 339-340
indirect damping, adiabatic approximation,
283-285
autocorrelation function expression,
289-297
thermal bath Hamiltonians, 286-289
non-Hermitean diagonal Hamiltonians,
328-329
spectral density:
equation substitutions, 426429
linear response theory, 252-254
thermal average, time-evolution operator,
416-417
vibrational modes, hydrogen-bonded systems
(vx.p)1, quantum representation,
399-400
Bomont and Bretonnet approximation, self-
consistent integral equations, 26
entropic quantities, 49—61
excess chemical potential and entropy, 47-49
hard-sphere fluid models, 35-37, 49-54
Lennard—Jones fluid models, 54-61
optimized division scheme (ODS), 32-34
Born—-Oppenheimer approximation (BOA):
nonadiabatic dynamics, 542-543
polyatomic photodynamics, 498-499
time-resolved photoelectron spectroscopy,
504-507
Boson operators:
ionic liquids, fused salts, 96
non-Hermitean operators, 487-488
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vibrational modes, hydrogen-bonded
systems (Vx.p):
bare undamped hydrogen bonds, adiabatic
autocorrelation function,
272-273
Fermi resonances, 338-340
indirect damping, adiabatic approximation,
thermal bath Hamiltonians,
288-289
spectral densities, complex energy level
method, 333-340
time-evolution operator, 402—407
thermal average, 416417
translation operators, 408—410
Boundary element method (BEM), scanning
electrochemical microscopy,
diffusion mechanisms,
209-211
Branched nucleic acids, counterion
condensation, 167-169
Bridge potential:
angular frequencies and related gaps, 481482
gaseous carboxylic acid line shapes, 369-371
integral equations, closure relation and, 15-17
nonconsistent integral equations:
hypernetted-chain approximation, 189
Percus—Yevick approximation, 17-18
self-consistent integral equations:
accuracy of, 31-34
entropic quantities, 50-61
excess chemical potential and entropy, 4647
fluid models, 27-31
hard-sphere fluid models, 35-37
Lennard—Jones fluid model, 39-42, 55-60
Lloyd L. Lee formula, 44-46
uniqueness, 25-27
Vompe—Martynov approximation, 25-26
thermodynamic consistency, soft-core
mean-spherical approximation,
20-21
vibrational modes, hydrogen-bonded
systems (Vx.p):
bare undamped hydrogen bonds:
adiabatic representation, 262-269
anharmonic coupling Hamiltonian,
256-258
cyclic hydrogen-bonded dimers, damping
Hamiltonians, 341-343
indirect damping, adiabatic representation,
282-286
autocorrelation function, Brownian
motion, 302-306
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Bridge potential (Continued)
thermal bath Hamiltonians, 286-289
spectral densities, complex energy level
method, 332-340
whole line shape component analysis,
315-317
Brownian motion, vibrational modes, hydrogen-
bonded systems (vx.p):
autocorrelation function, 302-309
calculation, 430-432
Langevin equation, linear transformation,
433-437
Butler—Volmer relations, scanning
electrochemical microscopy,
190-191

Canonical transformations, bare undamped
hydrogen bonds, adiabatic
representation, 264—269

Carboxylic acid line shapes, vibrational modes,
hydrogen-bonded systems (vx.y),
369-380

crystalline carboxylic acids, 372-379
adipic acid, 372-375
glutaric acid, 375-377
naphtoic acid, 377-378
gaseous acetic acid dimers, 369-371
gaseous and liquid propynoic and acrylic
acids, 371-372
liquid/gaseous carboxylic acids, 369-372

Carnahan-Starling EOS data, self-consistent
integral equations, entropic
quantities, 52-54

Catalytic processes:

in ionic liquids, desolvation effects, 123

scanning electrochemical microscopy,
electrocatalysis and redox
enzymes, 220-223

Cations:

ionic liquid structure, 88—89

polyatomic photodynamics, time-resolved
photoelectron spectroscopy,
508-526

time-resolved photoelectron
spectroscopy, electronic
continua, 539-542

Cell model, nucleic acids, counterion
condensation:

Hamiltonian properties, 159-161
polyion interactions, 151-152
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Center of charge framework, ionic liquids,
electrostatic properties, 103—-106
Centrosymmetric cyclic dimers:
autocorrelation function symmetrization,
467-473
observables, 481
Charge arm measurement, ionic liquids,
electrostatic properties, 105-106
Charge-coupled device (CCD) camera systems,
time-resolved photoelectron
spectroscopy, 527-528
Charge density distribution:
counterion condensation, nucleic acids,
160-161
ionic liquids, 92-95
Charged-particle detection, polyatomic
photodynamics, 499-500
Charge ordering, ionic liquids, charge density
distribution, 93-95
Charge-transfer processes, scanning
electrochemical microscopy
(SECM):
cell-membrane transport, 232-235
membrane transport, 232-235
solid—liquid/liquid-liquid interfaces,
211-223
electrocatalysis and redox enzymes,
220-223
electron/ion transfer, 216-218
metal and semiconductor electrodes,
electron transfer, 212-216
molecular monolayer electron transfer,
218-220
Chirped-pulse amplification, femtosecond laser
technology, 531-532
Choudhury and Ghosh approximation,
self-consistent integral
equations, 24-25
Chronoamperometric transients, scanning
electrochemical microscopy,
adsorption—desorption, 225-227
“Clamped nuclei” electronic Hamiltonian,
polyatomic photodynamics,
time-resolved photoelectron
spectroscopy, 505-507
Clathrate formation, ionic liquids, solute—
solvent interactions, 116—120
Clebsch—Gordan series equations, time-
resolved photoelectron
spectroscopy, 574-577
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Closeness relation. See also Pseudocloseness
relation
bare undamped hydrogen bonds,
autocorrelation function,
corresponding spectral density,
260-262
Closure techniques:
integral equations:
Bridge function, 15-17
fluid properties, 4-5
self-consistent integral equations:
hard-sphere fluid models, 35-37
HNC-SMSA closure, 23-24
Coherent states, vibrational modes, hydrogen-
bonded systems (vx_y), 438-445
Heisenberg uncertainty relation, 442443
quantum harmonic oscillator Hamiltonian
eigenvectors, 438-440
quantum representation, 399
statistical equilibrium density operator,
442-445
translation operator, number operator ground
state, 441
Coincidence techniques:
photodissociation dynamics, 558-568
time-resolved photoelectron spectroscopy,
528-530
Co-ion distribution, nucleic acids, counterion
condensation, 149-150
Complex energy level (CEL) method,
vibrational modes, hydrogen-
bonded systems (vx_p):
autocorrelation function, 330-331
direct/indirect damping incorporation, 329-330
non-damping situation, 329
non-Hermitean diagonal Hamiltonians
(NHDH), 327-340
quantum indirect damping approximations, 314
spectral densities, 331-340
Compressibility equation, integral equations,
pair correlation function, 9
Concentration—concentration structure factor,
ionic liquids, solvation polarity,
113
Coordination complexes, ionic liquids:
metal ions, 115-116
solute—solvent interactions, 117-120
Correlation functions, integral equations,
Ornstein—Zernicke equation,
13-15
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Coulomb interactions:
counterion condensation, branched nucleic
acids, 167-169
ionic liquids:
electrostatic properties, 103—-105
future research issues, 127-128
nucleic acids, counterion condensation,
Manning model, 142-144
time-resolved photoelectron spectroscopy,
512-526
Counterion condensation, nucleic acids:
absorption excess, 150-151
alternative sequences, 171-172
binding isotherm model, 158-159
branched junctions, 167-169
cell model, 151-152, 159-161
co-ion distribution functions, 149—-150
flexible polyelectrolytes, 152—155
fluctuations, 155-157
helical model, 147-149
ionic oligomers, 145-147
Manning model, 142-144
overview, 140-142
Poisson—-Boltzmann equation, 144—145
preferential interaction coefficient, 164—167
release mechanism, 161-164
Tetrahymena ribozyme, 169-171
Counterion release, nucleic acids, counterion
condensation, 161-164
Creation operators, bare undamped hydrogen
bonds, adiabatic representation,
263-269
Crown ethers, ionic solutes in ionic liquids,
114-116
Crystalline carboxylic acids, line shape analysis,
372-379
adipic acid, 372-375
glutaric acid, 375-377
naphtoic acid, 377-378
Cyclic hydrogen-bonded dimers:
autocorrelation function symmetrization,
467-473
symmetry avoidance, 446450
transition moment symmetrization, 461-466
vibrational modes, hydrogen-bonded systems
(vx-n), 341-369
Davydov coupling, direct/indirect
dampings, 341-360
autocorrelation function and spectral
density, 344-348
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Cyclic hydrogen-bonded dimers (Continued)
damping Hamiltonians, 341-343
Davydov Hamiltonians, 343-344
quantum indirect damping:

approximation methods, 358-360
autocorrelation function and spectral
density, 351-354
Hamiltonian diagonalization, 348-349
Hamiltonian separation, 349-351
spectral density solutions, 354-358
Fermi resonances, Davydov coupling,
360-369
autocorrelation and spectral density,
364-366
Hamiltonian modes, 360-364
Maréchal “peeling off,” 366-368

Davydov coupling:
cyclic hydrogen-bonded dimers:
direct/indirect dampings, 341-360
autocorrelation function and spectral
density, 344-348
damping Hamiltonians, 341-343
Davydov Hamiltonians, 343-344
quantum indirect damping:
approximation methods, 358-360
autocorrelation function and
spectral density, 351-354
Hamiltonian diagonalization, 348-349
Hamiltonian separation, 349-351
spectral density solutions, 354-358
Fermi resonances, 360-369
symmetry avoidance, 446-450
transition moment symmetrization, 461466
Hamiltonian diagonalization, 451-460
Maréchal “peeling-off” approach, 474-479
vibrational modes, hydrogen-bonded systems
(vx-n), 252
Davydov-Serikov equation, cyclic hydrogen-
bonded dimers, Fermi
resonances, 368-369
Debye—Hiickel theory:
ionic liquids, charge density distribution, 93-95
nucleic acids, counterion condensation:
co-ion distribution functions, 149-150
fluctuations, 156157
Manning model, 143-144
Debye screening length, nucleic acids,
counterion condensation:
flexible polyelectrolytes, 154—155
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ionic oligomers, 146—-147
Manning model fluctuations, 155-157
Poisson—Boltzmann equation, 145, 159-160
preferential interaction coefficient,
164-167
Debye-Stokes—Einstein diffusion, ionic liquids,
121-122
Density dependence:
self-consistent integral equations, entropic
quantities, 52-54
thermodynamic consistency, modified and
reference hypernetted chain
approximations, 22-23
time-resolved photoelectron spectroscopy,
517-526
Density function theory, nucleic acids,
counterion condensation, ionic
oligomers, 146-147
Desolvation effects, in ionic liquids, 122-123
Desorption, scanning electrochemical
microscopy, 225-227
Diabatic Hamiltonian weakness, adiabatic
approximation, anharmonic
coupling, 388-393
Dielectric constant, ionic liquids, solvent
polarity and, 110-113
Diffusion:
ionic liquids:
fused salts, 95-96
reaction dynamics, 121-122
simulation studies, 99-102
scanning electrochemical microscopy:
equations, redox properties, 189—-193
numerical solutions, 208-211
steady-state analytical approximations,
193-196
Dilute-gas regimes, self-consistent integral
equations, entropic quantities,
52-54
DIMCARSB ionic liquid, structure, 86—88
Dimensionless variables, scanning
electrochemical microscopy,
189-190
Dipole moment:
ionic liquids:
electrostatic properties, 102—-106
future research issues, 128
spectroscopic properties, 483485
time-resolved photoelectron spectroscopy,
514-526
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vibrational modes, hydrogen-bonded
systems (Vy.p):
cyclic hydrogen-bonded dimers,
autocorrelation function, direct
damping, 345-348
Fermi resonance, 325-326
infrared (IR) non-Hermitean transition
operators, 254-255
Dirac delta function:
infrared spectral density autocorrelation
function, 383-384
spectral density, 429
Direct correlation function, self-consistent
integral equations, rare-gases
fluids, 70-72
Direct relaxation, vibrational modes,
hydrogen-bonded systems (vx_),
251-252
Disproportionation (DISP1) mechanism,
scanning electrochemical
microscopy, 205-207
homogeneous solution reactions, 230-231
Dissolution kinetics, scanning electrochemical
microscopy, ionic crystal
dissolution, 223-224
DNA bases, time-resolved photoelectron
spectroscopy, photostability of,
568-572
DNA double helix, counterion condensation,
148-149
coarse-grained model, 160-161
Donan equilibrium, nucleic acids, counterion
condensation:
branched nucleic acids, 167-169
counterion release, 162—-164
Driven damped quantum harmonic oscillator,
vibrational modes, hydrogen-
bonded systems (vx.p), 418-420
Duh-Haymet (DHH) approximation, self-
consistent integral equations, 24
division scheme, 31-32
Lennard—Jones fluid phase diagrams, 59—-60
Dyson time-ordering operator:
autocorrelation function expression, 424425
Maréchal “peeling-off”” approach, 476-479
vibrational modes, hydrogen-bonded
systems (Vx.p):
bare undamped hydrogen bonds, adiabatic
autocorrelation function, 271-273,
277279
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cyclic hydrogen-bonded dimers:
classical limits, spectral density, 357-358
quantum indirect damping, 352-354
driven terms, 414415
quantum autocorrelation function,
semiclassical limit, 299-302

ECE pathway, scanning electrochemical
microscopy, 205-207
homogeneous solution reactions, 230-231
Eigenvalue equations:
Hamiltonian diagonalization, 454—455
infrared spectral density autocorrelation
function, 381-384
polyatomic photodynamics, time-resolved
photoelectron spectroscopy,
505-507
vibrational modes, hydrogen-bonded
systems (Vx.p):
bare undamped hydrogen bonds:
autocorrelation function, corresponding
spectral density, 260-262
Hamiltonian modes, 259-260
coherent states, Heisenberg uncertainty
relation, 443444
cyclic hydrogen-bonded dimers:
direct damping, 347-348
Fermi resonances and Davydov
coupling, 363-369
Fermi resonance, 325-326
non-Hermitean diagonal Hamiltonians
(NHDH), 335-340
non-Hermitean transition operators, 317-321
Eigenvector expansion:
Hamiltonian diagonalization, 453-455
vibrational modes, hydrogen-bonded systems
(Vx.n), coherent states, 438-440
Electrocatalysis, scanning electrochemical
microscopy, redox enzymes and,
220-223
Electromagnetic shielding, scanning
electrochemical microscopy, tip
instrumentation, 188
Electronically conductive polymer films,
scanning electrochemical
microscopy, 236
Electronic configurations, time-resolved
photoelectron spectroscopy:
continua properties, 535-542
polyatomic photodynamics, 508-526
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Electron spin resonance (ESR), ionic liquids,
diffusion, 121-122
Electron transfer, scanning electrochemical
microscopy:
homogeneous solution reactions, 230-231
liquid-liquid interface, 183-185, 216-218
metal and semiconductor electrodes, 212-216
molecular monolayers, 218-220
tip generation—substrate collection (TG/SC)
mode, 181-182
tip or substrate potential, 196-198
Electrostatic interactions:
ionic liquids:
charge density distribution, 92-95
molecular ions, 102-106
solute—solvent interactions, 118-120
nucleic acids, counterion condensation:
helical model, 149
Poisson—Boltzmann equation, 144—145
Electrostriction, ionic liquids, solute—solvent
interactions, 120
Entropy, self-consistent integral equations:
hard-sphere fluids, 49-55
Kirkwood definition, 42-44
Lennard-Jones fluid, 55-61
Equations of state (EOS):
integral equations, bridge function and, 16-17
nonconsistent integral equations, Percus—
Yevick approximation, 18
self-consistent integral equations, Lennard—
Jones fluid model, 39-42
thermodynamic consistency, 11-13
modified and reference hypernetted chain
approximations, 21-23
Equilibrium density operator, coherent states,
vibrational modes, hydrogen-
bonded systems (vx_y), 443-445
Equipartition energy theorem, vibrational
modes, hydrogen-bonded
systems (vx_p) 1, line shape,
classical limit, 304-306
Euler angles, polyatomic photodynamics, time-
resolved photoelectron
spectroscopy, 507
Euler’s theorem, rare-gases fluids, three-body
interactions, 63—65
Excess chemical potential and entropy,
self-consistent integral
equations, 42-49
Bomont—Bretonnet approach, 47-49
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classical thermodynamics, 49
Kirkwood definition, 4244
Kiselyov—Martynov approach, 4647
Lennard-Jones fluid models, 56-61
Lloyd L. Lee formula, 44-46
Excess electrons, ionic liquids, solvation
dynamics, 126-127
Excess vibrational energy dependence, time-
resolved photoelectron
spectroscopy, benzene derivatives,
internal conversion and electronic
relaxation, 544-545
Exchange approximations, vibrational modes,
hydrogen-bonded systems (vx_p),
Fermi resonance, 322-326
Excited-state dynamics, time-resolved
photoelectron spectroscopy,
511-526
DNA base photostability, 569-572
electronic continua, 539-542
internal conversion, substituted benzene
electronic relaxation, 543-546
intramolecular proton transfer (ESIPT),
550-555
nuclear dynamics, 546-550
Expansion coefficients, time-resolved
photoelectron spectroscopy,
519-526
Extreme ultraviolet (XUV), femtosecond laser
technology, 531-532
future research issues, 573-577

Faraday constant, scanning electrochemical
microscopy, 180-181
Butler—Volmer relations, 190-191
impedance-based measurements, 185-186
Fast mode excitation, vibrational modes,
hydrogen-bonded systems (vx_p):
bare undamped hydrogen bonds, adiabatic
representation, 267-269
indirect damping, adiabatic approximation,
282-285
Feedback mode, scanning electrochemical
microscopy, 180-181
Femtosecond time-resolved methods:
future research issues, 573-577
laser technology, 530-532
mass-resolved ion yield measurements,
532-535
photodissociation dynamics, 560-568
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photoelectron spectrometers, 526528
polyatomic photodynamics, 498-500
frequency and time domains, 500-504
Fermi resonances:
carboxylic acid line shape:
adipic acids, 372-375
glutaric acid line shape analysis, 375-377
naphtoic acid, 377-379
time-resolved photoelectron spectroscopy,
excited state nuclear dynamics,
547-550
vibrational modes, hydrogen-bonded
systems (vx_p), 251-252
adiabatic and exchange approximations,
322-326
cyclic hydrogen-bonded dimers, Davydov
coupling, 360-369
gaseous carboxylic acid line shapes,
369-371
spectral densities, 337-340
Finite kinetics, scanning electrochemical
microscopy, tip or substrate
potential, 196-198
First-order following reaction, scanning
electrochemical microscopy,
200-203
Flexible polyelectrolytes, nucleic acids,
counterion condensation, 152-155
Fluid properties, integral equations:
Bomont/Bretonnet approach, 32-34, 47-49
entropic quantities results, 49-61
excess chemical potential and entropy, 42—49
Kirkwood definition, 4244
future research issues, 77-78
hard-sphere fluid models, 34-37, 49-54
hypernetted-chain approximation, 19
Kiselyov—Martynov approach, 4647
Lennard-Jones fluid model, 37-42, 53-60
Lloyd E. Lee formula, 44-46
Martynov—Sarkisov approximation, 19
Verlet approximation, 25-26
mean-spherical approximation, 18
nonconsistent equations, 17-19
Ornstein—Zernike equation, 13—17
overview, 3-7
Percus—Yevick approximation, 17-18
self-consistent integral equations, 23-27
Bomont and Bretonnet optimized division
scheme, 32-34
bridge function accuracy, 31-34
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Duh and Haymet division scheme, 31-32
HNC/SMSA approximation, 27-28
rare gases, 61-77
thermodynamic consistency and theorems,
27-31
statistical mechanics, 7-13
pair correlation function, 7-9
structure factor, 9—-11
thermodynamic consistency, 11-13
thermodynamic consistency:
natural constraints, 11-13
pair correlation function, 7-9
reference HNC/modified HNC
approximations, 21-23
soft-core MSA approximation, 20-21
thermodynamic integration, 48—49
Verlet approximation, 19
extended approximation, 24-25
Fluorescence effects, ionic liquids, 97-102
solvation dynamics, 111-113
Fourier transform:
bare undamped hydrogen bonds, spectral
density/Maréchal-Witkowski
equivalence, 275-277
infrared spectral density autocorrelation
function, 381-384
polyatomic photodynamics, frequency and
time domains, 502-508
vibrational modes, hydrogen-bonded
systems (Vx.p):
cyclic hydrogen-bonded dimers, spectral
density quantum limits, 354-357
indirect damping, adiabatic approximation,
spectral density, 294-297
Franck—Condon factors:
polyatomic photodynamics:
photoelectron angular distribution, 510-526
time-resolved photoelectron spectroscopy,
508-526
time-resolved coincidence-imaging
spectroscopy, photodissociation
dynamics, 559-568
time-resolved photoelectron spectroscopy:
DNA base photostability, 571-572
excited state nuclear dynamics, 547-550
vibrational modes, hydrogen-bonded
systems (Vy.p):
bare undamped hydrogen bonds:
adiabatic representation, 268—269
Dyson ordering operator, 278-279
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Franck—Condon factors (Continued)
spectral density/Maréchal-Witkowski
equivalence, 276-277
quantum indirect damping approximations:
autocorrelation function expression,
311-312
complex energy levels, 314
quantum representation, 398
Free electron states, polyatomic photodynamics,
time-resolved photoelectron
spectroscopy, 508-526
Free energy, nucleic acids, counterion
condensation:
flexible polyelectrolytes, 153—155
helical model, 147-149
Manning model fluctuations, 155-157
Frequency domains, time-resolved
photoelectron spectroscopy,
wave packet dynamics, 500-504
Frozen nuclei potentials, polyatomic
photodynamics, time-resolved
photoelectron spectroscopy,
506-507
Fused salts, ionic liquid structure, 91-92

Gaseous carboxylic acids, line shape analysis,
369-372
acetic acid dimers, 369-371
Geometric properties, scanning electrochemical
microscopy, 188
Gibbs—Duhem relation, self-consistent integral
equations:
entropic quantities, 50-60
fluid models, 28-31
Gibbs free energy, nucleic acids, counterion
condensation, 147-149
absorption excess, 150-151
Glass-forming liquids, neat ionic liquids as,
98-102
Glassy carbon (GC) electrode, scanning
electrochemical microscopy,
214-216
Glauber—Weyl theorem, vibrational modes,
hydrogen-bonded systems (vx._p):
time-evolution operator, 406407
translation operators, 408—412
Glucose oxidase, scanning electrochemical
microscopy, electrocatalysis and
redox enzymes, 221-223
Glutaric acid, line shape analysis, 375-377
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Gouy—Chapman screening length, nucleic acids,
counterion condensation,
156-157

Grand-canonical ensemble, integral equations,
pair correlation function, 9

Grand canonical Monte Carlo (GCMC)
simulation, counterion
condensation, branched nucleic
acids, 167-169

Half-width approximations, vibrational modes,
hydrogen-bonded systems
(Vx.p), quantum indirect
damping, 314-315
Hamiltonian modes:
cyclic hydrogen-bonded dimers:
damping and, 341-343
Davydov coupling, 343-344
Fermi resonances and, 360-369
quantum indirect damping, Davydov
diagonalization, 348-349
diagonalization into symmetry, 451-460
matrix commutativity, 452453
matrix eigenvectors, 453-455
starting equations, 451-452
Hermitean Hamiltonians, 488—490
infrared spectral density autocorrelation
function, 381-384
polyatomic photodynamics, time-resolved
photoelectron spectroscopy,
504-507
vibrational modes, hydrogen-bonded systems
(Vx-n):
adiabatic approximation, anharmonic
coupling, 385-394
adiabatic and effective Hamiltonians,
393-394
diabatic/adiabatic partitioning, 385-387
diabatic Hamiltonian weakness, 388-393
bare undamped hydrogen bonds, 256260
adiabatic autocorrelation function,
269-273
adiabatic representation, 263-269
anharmonic coupling, 256258
partitioning, 258-260
single species, 256
Fermi resonance, adiabatic and exchange
approximations, 322-326
indirect damping, adiabatic representation,
thermal bath modes, 286-289
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non-Hermitean diagonal Hamiltonians
(NHDH), 331-340
non-Hermitean transition operators, 317-321
quantum representation, 396-397
Hard-core diameter optimization, hypernetted-
chain (MHNC) approximation,
21-22
Hard-sphere (HS) models:
integral equations, bridge function and, 16-17
nonconsistent integral equations:
mean-spherical approximation, 18
Percus—Yevick approximation, 18
Verlet approximation, 19
self-consistent integral equations:
entropic quantities, 49-55
Kirkwood definition, 42—-44
potential distribution theorem, 30-32
thermodynamic and structural quantities,
34-37
thermodynamic consistency, modified and
reference hypernetted chain
approximations, 22-23
Harmonic approximation, bare undamped
hydrogen bonds, adiabatic
representation, 262-269
Heisenberg uncertainty relation:
centrosymmetric cyclic dimers, symmetrized
autocorrelation function, 467473
vibrational modes, hydrogen-bonded systems
(vx-n), 253-254
bare undamped hydrogen bonds:
adiabatic autocorrelation function,
271-273, 280-281
spectral density/Maréchal-Witkowski
equivalence, 275-277
coherent states, 443—-444
indirect damping, adiabatic
approximation, 285
infrared (IR) non-Hermitean transition
operators, 255
infrared non-Hermitean transition
operators, 254-255
non-Hermitean diagonal Hamiltonians,
328-329
time-evolution operator, 403—407
Helical model, nucleic acids, counterion
condensation, 147-149
Helmbholtz free energy functionals, self-
consistent integral equations,
fluid models, 27-31
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Hermitean conjugate, autocorrelation function
expression, 423-425
Heterogeneous reactions, scanning
electrochemical microscopy:
semiconductor electrodes, 214-216
steady-state analytical approximations,
193-196
Highly oriented pyrolytic graphite (HOPG),
scanning electrochemical
microscopy, electrocatalysis and
redox enzymes, 220-223
High temperature fused salts, ionic liquids, 90-96
charge density distribution, 92-95
structural properties, 91-92
transport properties, 95-96
Hole theory, ionic liquids, transport properties,
95-96
Homogeneous reactions, scanning
electrochemical microscopy:
solutions, 228-231
steady-state approximations, 200-207
Homotopy, self-consistent integral equations,
excess chemical potential and
entropy, 4748
Horseradish peroxidase (HRP), scanning
electrochemical microscopy,
electrocatalysis and redox
enzymes, 222-223
Hydrogen bonding:
classification and properties, 248-252
ionic liquids, 97-102
dielectric constant, 111-113
solute—solvent interactions, 116—-120
solvent polarity and, 108—-109
spectral density, linear response theory,
252-254
vibrational modes, hydrogen-bonded
systems (Vx.py):
bare bonds without damping, 256-281
adiabatic representation, 262-266
autocorrelation function, corresponding
spectral density, 260-262
accuracy vs. nonadiabatic
representation, 273-274
adiabatic representation, 269-273,
280-281
Dyson ordering operator, 277-279
Maréchal-Witkowski equivalence,
274-277
Hamiltonian modes, 256-260
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Hydrogen bonding (Continued)
anharmonic coupling, 256-258
partitioning, 258-260
single species, 256
slow mode harmonic states, 267-269
carboxylic acid line shapes, 369-380
gaseous acetic acid dimers, 369-371
gaseous and liquid propynoic and acrylic
acids, 371-372
liquid/gaseous carboxylic acids, 369-372
crystalline carboxylic acids, 372-379
adipic acid, 372-375
glutaric acid, 375-377
naphtoic acid, 377-378
cyclic hydrogen-bonded dimers, 341-369
Davydov coupling, direct/indirect
dampings, 341-360
Fermi resonances, 360-369
indirect damping incorporation, adiabatic
representations, 281-297
autocorrelation function, 289-297
damped translation operators, 295-296
line shape, 292-295
quantum indirect damping, 295
bridge dynamics, fast mode ground state,
282-285
damped bridge dynamics, 285-286
thermal bath Hamiltonians, 286289
undamped dynamics, 282
infrared non-Hermitean transition
operators, 254-255
quantum indirect damping:
approximations, 310-340
autocorrelation functions, 310-315
complex energy levels method,
329-331
Fermi resonance, adiabatic and
exchange approximations,
322-326
line shape component analysis, 315-317
NHDH/CEL spectral density
comparisons, 331
non-Hermitean diagonal Hamiltonian,
327-329
non-Hermitean Hamiltonians,
317-321
numerical validity tests, 321-322
spectral densities, 331-340
classical limits, 297-309
autocorrelation function, 298-302

INDEX

Brownian motion autocorrelation
function, 302-304
line shape, 304-306
Robertson—Yarwood model recall,
306-308
semiclassical spectral densities,
308-309
spectral density, linear response theory,
252-254
Hydrogen oxidation reaction, scanning
electrochemical microscopy,
electrocatalysis and redox
enzymes, 220-223
Hydrophilicity, ionic liquids, 90
Hydrophobicity:
ionic liquids, 90
scanning electrochemical microscopy,
liquid-liquid interface, 217-218
Hypernetted-chain (HNC) approximation:
nonconsistent integral equations, 19
thermodynamic consistency, reference and
modified approximations, 21-22
Hypernetted-chain soft-core mean-sphere
approximation (HMSA), self-
consistent integral equations:
HNC-SMSA closure, 23-24
Lennard—Jones fluid model, 38-42
rare gases fluids, 67-72

Impedance-based measurements, scanning
electrochemical microscopy,
185-186

Indirect correlation function, self-consistent
integral equations, fluid models,
28-32

Indirect relaxation, vibrational modes, hydrogen-
bonded systems (vx_y), 251-252

indirect damping, adiabatic representation,

285-286

Infrared (IR) non-Hermitean transition
operators, vibrational modes,
hydrogen-bonded systems (vx_p),
254-255

bare undamped hydrogen bonds,

autocorrelation function,
260-262

Infrared spectral density, autocorrelation function
Fourier transform, 381-384

Inherent structures model, neat ionic liquids,
98-102
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Instantaneous Normal Mode (INM) theory, ionic
liquids, transport properties, 95-96
Integral equations (IETs):
classical fluid applications:
Bomont/Bretonnet approach, 32-34, 47-49
entropic quantities results, 49—-61
excess chemical potential and entropy, 42—-50
Kirkwood definition, 4244
future research issues, 77-79
hard-sphere fluid models, 34-37, 49-54
hypernetted-chain approximation, 19
Kiselyov—Martynov approach, 4647
Lennard-Jones fluid model, 37-42, 53-61
Lloyd E. Lee formula, 44-45
Martynov—Sarkisov approximation, 19
Verlet approximation, 25-26
mean-spherical approximation, 18
nonconsistent equations, 17-19
Ornstein—Zernike equation, 13-17
overview, 3-7
Percus—Yevick approximation, 17-18
self-consistent integral equations, 23-27
Bomont and Bretonnet optimized
division scheme, 32-34
bridge function accuracy, 31-34
Duh and Haymet division scheme, 31-32
HNC/SMSA approximation, 27-28
rare gases, 60—78
thermodynamic consistency and
theorems, 27-31
statistical mechanics, 7-13
pair correlation function, 7-9
structure factor, 9-11
thermodynamic consistency, 11-13
thermodynamic consistency:
natural constraints, 11-13
pair correlation function, 7-9
reference HNC/modified HNC
approximations, 21-23
soft-core MSA approximation, 20-21
thermodynamic integration, 49
Verlet approximation, 19
extended approximation, 24-25
rare-gases fluids, three-body interactions, 63—64
Interface between two immiscible solutions
(ITIES), scanning
electrochemical microscopy,
electron-transfer and ion-transfer
feedback experiments, 183-185,
216-218
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Interion Coulomb interactions, ionic liquid
structure, fused salts, 91-92
Internal conversion, time-resolved photoelectron
spectroscopy:
excited-state intramolecular proton transfer,
554-555
substituted benzene electronic relaxation,
543-546
Internal energy and pressure, self-consistent
integral equations, rare-gases
fluids, 72-76
Internuclear configurations, time-resolved
photoelectron spectroscopy,
515-526
Intramolecular vibrational energy
redistribution (IVR):
polyatomic photodynamics:
frequency and time domains, 504
time-resolved photoelectron spectroscopy,
506-507
time-resolved coincidence-imaging
spectroscopy (TRCIS),
photodissociation dynamics,
560-568
time-resolved photoelectron spectroscopy:
electronic continua, 536-537
excited state nuclear dynamics, 546-550
Inverse Abel transforms, time-resolved
photoelectron spectroscopy,
excited-state intramolecular
proton transfer, 550-555
Ton detection, polyatomic photodynamics,
499-500
Tonic crystals, scanning electrochemical
microscopy, dissolution
mechanisms, 223-224
Ionic liquids:
future research issues, 127-128
high temperature fused salts, 90-96
charge density distribution, 92-95
structural properties, 91-92
transport properties, 95-96
microscopic environment, 96—-106
molecular ion electrostatics, 102—-106
structure and dynamics, 96-102
physical properties, 89-90
reaction dynamics, 120-127
desolvation effects, 122-123
diffusion, 121-122
solvation effects, 123-127
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Tonic liquids (Continued)
research background, 86-87
solution characterization, 107—-120
ionic solutes, 114-116
solute—solvent interactions, 116-120
solvent polarity, 107-114
partitioning methods, 108-110
reactive methods, 114
spectroscopic methods and dielectric
constant, 110-113
structure, 87-89
Ionic oligomers, counterion condensation,
145-147
Ionization degree:
nucleic acids, counterion condensation, flexible
polyelectrolytes, 154—155
polyatomic photodynamics, 499-500
Ion pairing, ionic liquids:
fused salts, 97-102
simulation and dynamics, 98-102
Ton-transfer, scanning electrochemical
microscopy, liquid-liquid
interface, 183-185, 216-218
Irreducible representation (IR), time-resolved
photoelectron spectroscopy,
513-526
Isomerization, time-resolved photoelectron
spectroscopy, molecular
electronic switches, 555-557
Isothermal compressibility:
integral equations, pair correlation function, 8-9
self-consistent integral equations, rare-gases
fluids, 76-78

Kamlet-Taft scheme, ionic liquids:
dielectric constant, 110-113
solute—solvent interactions, 119-120

Kasha’s rule, time-resolved photoelectron

spectroscopy, molecular
electronic switches, 556-557

Kerr effect spectra, ionic liquids, 98—102
electrostatic properties, 104—106

Keto—enol equilibrium:
ionic liquid polarity, 114
time-resolved photoelectron spectroscopy,

excited-state intramolecular
proton transfer, 550-555

Kinetic operators:

adiabatic approximation, anharmonic
coupling, diabatic Hamiltonian
weakness, 388-393
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polyatomic photodynamics, time-resolved
photoelectron spectroscopy,
506-507
Kirkwood definition:
rare-gases fluids, three-body interactions, 64—65
self-consistent integral equations:
excess chemical potential and entropy, 42—44
Kiselyov—Martynov approach, 4647
Kiselyov—Martynov approximation, self-
consistent integral equations:
entropic quantities, 50-54
excess chemical potential and entropy, 4647
Koopmans coordinations:
mass-resolved ion yield measurements, 535
polyatomic nonadiabatic dynamics, 510-526
time-resolved photoelectron spectroscopy:
benzene derivatives, internal conversion and
electronic relaxation, 544-546
electronic continua, 535-542
molecular electronic switches, 557
Krypton, self-consistent integral equations,
calculation, 65-72

Lagrangian multiplicators, equilibrium density
operator, coherent states, 443-445
Langevin equations, vibrational modes,
hydrogen-bonded systems (vx_p):
autocorrelation function, Brownian motion,
303-304
linear transformation, 433437
Laplace formulation:
scanning electrochemical microscopy,
boundary element method,
210-211
vibrational modes, hydrogen-bonded systems
(Vx.n), autocorrelation function
calculation, 430-432
Laser field photoelectron angular distribution
(LF PAD):
time-resolved coincidence-imaging
spectroscopy, photodissociation
dynamics, 564-568
time-resolved photoelectron spectroscopy,
513-526
coincidence techniques, 530
excited state nuclear dynamics, 550
Lateral mass-charge transfer, scanning
electrochemical microscopy,
224-225
steady-state approximations, 199-200
Lattice energies, ionic liquid structure, 88-89
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Lennard—Jones fluid model:
integral equations, bridge function and, 15-16
self-consistent integral equations:
entropic quantities, 55-61
HNC-SMSA closure, 23-24
partitioning of, 31-32
thermodynamic consistency, 3742
thermodynamic consistency, soft-core mean-
spherical approximation, 20-21
Limiting law condition, nucleic acids,
counterion condensation,
Manning model, 143-144
Linear free energy relationships (LFERs), ionic
liquids:
dielectric constant, 110-113
solvent polarity, 108110
Linear response theory, vibrational modes,
hydrogen-bonded systems (vx_n),
252-254
bare undamped hydrogen bonds, 256
cyclic hydrogen-bonded dimers, quantum
indirect damping, 353-354
spectral density, 252-254
Line shape, vibrational modes, hydrogen-
bonded systems (vx.p):
autocorrelation function, classical limit,
304-306
carboxylic acids, 369-380
crystalline carboxylic acids, 372-379
adipic acid, 372-375
glutaric acid, 375-377
naphtoic acid, 377-378
gaseous acetic acid dimers, 369-371
gaseous and liquid propynoic and acrylic
acids, 371-372
liquid/gaseous carboxylic acids, 369-372
component analysis, 315-317
indirect damping, adiabatic representation,
292-297
Liouville equation, vibrational modes,
hydrogen-bonded systems (vx.p):
driven damped quantum harmonic oscillator,
419-420
indirect damping, adiabatic approximation,
284-285
Liquid carboxylic acids, line shape analysis,
369-372
Liquid-liquid interface, scanning electrochemical
microscopy, charge-transfer
reactions, 211-223
electrocatalysis and redox enzymes, 220-223
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electron/ion transfer, 183-185, 216-218
metal and semiconductor electrodes, electron
transfer, 212-216
molecular monolayer electron transfer,
218-220
Lloyd B. Lee approximation, self-consistent
integral equations, 24-25
entropic quantities, 50-61
excess chemical potential and entropy, 44-46
hard-sphere fluid models, 35-37, 50-55
Lennard—Jones fluid models, 55-61
Low scattering angle behavior, rare-gases fluids,
self-consistent integral equations,
70-72

Magnetic bottle time-of-flight (TOF)
spectrometer, time-resolved
photoelectron spectroscopy,
526-528

coincidence techniques, 528-530
Manning model, counterion condensation in
nucleic acids:
absorption excess, 150-151
co-ion distribution functions, 149-150
flexible polyelectrolytes, 155
fluctuations, 155-156
Hamiltonian properties, 159-161
overview, 141-144
preferential interaction coefficient, 165-167
Marcus charge transfer theory:
ionic liquids, reaction dynamics, 120-127
scanning electrochemical microscopy,
liquid-liquid interface,
217-218
Maréchal “peeling-off”” approach:
cyclic hydrogen-bonded dimers,
autocorrelation function and,
366-369
equation substitutions, 474-479
gaseous carboxylic acid line shapes,
369-371
Maréchal-Witkowski equivalence:
bare undamped hydrogen bonds, spectral
density, 274-277
vibrational modes, hydrogen-bonded systems
(vx.n), quantum indirect
damping, 314
Martynov—Sarkisov (MS) approximation:
nonconsistent integral equations, 19
self-consistent integral equations, 25-26
hard-sphere fluid models, 35-37
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Mass-charge transfer, scanning electrochemical
microscopy:
lateral transfer, 224-225
steady-state approximations, 199-200
Mass-resolved ion yield measurements,
time-resolved photoelectron
spectroscopy, 532-535
DNA base photostability, 569-572
electronic continua, 537-542
Maxwell’s equation, integral equations,
thermodynamic consistency
condition, 12-13
Mean-spherical approximation (MSA):
nonconsistent integral equations, 18
self-consistent integral equations:
Lennard-Jones fluid model, 38—42
Lennard—Jones fluid phase diagrams, 59—60
rare-gases fluids, 71-72
soft-core MSA:
integral equations, 20-21
thermodynamic consistency, 20-21
Mean-square number fluctuations, nucleic acids,
counterion condensation, 155-157
Melting point, ionic liquids, 89-90
fused salts, 91-92
Membrane transport, scanning electrochemical
microscopy, 232-235
Metal electrodes, scanning electrochemical
microscopy, electron transfer,
212-216
Metal ions, ionic liquids, 115-116
Metropolis umbrella sampling, counterion
condensation, branched nucleic
acids, 167-169
Microchannel plate (MCP) detector, time-
resolved photoelectron
spectroscopy, 527-528
Microscopic environment, neat ionic liquids,
96-106
molecular ion electrostatics, 102—-106
structure and dynamics, 96-102
Miscibility, ionic liquids, 90
Modified hypernetted-chain (MHNC)
approximation, thermodynamic
consistency, 21-22
Molecular dynamics (MD) simulation:
entropic quantities, Lennard—Jones fluid
models, 56-61
ionic liquids:
coordinated metal ions, 115-116
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solute—solvent interactions, 116—120
solvation dynamics, 123-127
rare-gases fluids:
calculation techniques, 65-72
self-consistent integral equations, 64
time-resolved photoelectron spectroscopy,
504-507
Molecular electronic switches, time-resolved
photoelectron spectroscopy,
555-557
Molecular frame (MF) projection, time-
resolved photoelectron
spectroscopy, 511-526
coincidence techniques, 529-530
Molecular frame photoelectron angular
distribution (MF PAD):
time-resolved coincidence-imaging
spectroscopy, photodissociation
dynamics, 564-568
time-resolved photoelectron spectroscopy,
523-526
excited state nuclear dynamics, 550
Molecular ions:
ionic liquids, electrostatic properties,
102-106
polyatomic photodynamics, time-resolved
photoelectron spectroscopy,
508-526
Monolayer protected gold clusters (MPCs),
scanning electrochemical
microscopy, liquid-liquid
interface, 217-218
Monte Carlo simulation:
entropic quantities, Lennard—Jones fluid
models, 55-61
integral equations, Bridge function, 16-17
Morse potential, vibrational modes, hydrogen-
bonded systems (vx_p):
bare undamped hydrogen bonds:
adiabatic representation, 267269
anharmonic coupling Hamiltonian,
256-258
Fermi resonances, 339-340
spectral densities, complex energy level
method, 332-340
Motion analysis, ionic liquids, future research
issues, 127-128
Multielectron matrix elements, time-resolved
photoelectron spectroscopy,
516-526
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Multiphoton processes:
polyatomic photodynamics, 499-500
time-resolved coincidence-imaging
spectroscopy (TRCIS),
photodissociation dynamics,
558-568
Multipole moments, time-resolved
photoelectron spectroscopy,
density matrix, 517-526
Multivalent counterions, Tetrahymena ribozyme,
counterion condensation, 169-171

Nanoelectrodes, scanning electrochemical
microscopy, 212-216
Nanometer-sized tips, scanning electrochemical
microscopy, 186—187
membrane transport, 235
Nanoscale domains, ionic liquids, 98-102
solute—solvent interactions, 118—120
Naphtoic acid, line shape analysis, 377-379
Near-field scanning optical microscopy
(NSOM), scanning
electrochemical microscopy,
hybrid techniques, 237-239
Negative excess potential of mean force, integral
equations, Bridge function, 15-17
Neutral solutes, ionic liquids, solute—solvent
interactions, 118—-120
Nitric oxides, time-resolved coincidence-
imaging spectroscopy (TRCIS),
photodissociation dynamics,
558-568
Nonadiabatic dynamics:
bare bonds without damping, autocorrelation
function, corresponding spectral
density, 273-274
polyatomic molecules, time-resolved
photoelectron spectroscopy:
applications, 542-572
coincidence techniques, 528-530
DNA base photostability, 568-572
electronic continua, 535-542
equation derivation, 574-577
excited state intramolecular proton transfer,
550-555
excited state nuclear dynamics, 546-550
femtosecond laser technology, 530-532
future research, 572-574
internal conversion, benzene electronic
relaxation, 543-546
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mass-resolved ion yield measurements,
532-535
molecular dynamics, 504-507
molecular electronic switches, 555-558
overview, 498-500
photodissociation dynamics, 558-568
probe techniques, 507-526
spectrometer properties, 526-528
wave packet dynamics, 500-507
frequency and time domain, 500-504
Noncollinear optical parametric amplification
(NOPA), femtosecond laser
technology, 531-532
Nonconsistent integral equations, 17-18
hypernetted-chain approximation, 19
Martynov—Sarkisov approximation, 19
mean-spherical approximation, 18
Percus—Yevick approximation, 17-18
Verlet approximation, 19
Nondisk tip geometries, scanning
electrochemical microscopy,
diffusion mechanisms, 208-209
Non-Hermitean diagonal Hamiltonians
(NHDH):
cyclic hydrogen-bonded dimers, Davydov
coupling, Fermi resonances and,
363-369
indirect damping, 490
vibrational modes, hydrogen-bonded systems
(Vx-n):
Fermi resonances, 337-340
quantum indirect damping, 326-340
spectral densities, 331-340
Non-Hermitean transition operators, 487-488
vibrational modes, hydrogen-bonded systems
(Vx-n), 254-255
bare undamped hydrogen bonds,
autocorrelation function,
260-262
cyclic hydrogen-bonded dimers, 346-348
Fermi resonance, 325-326
quantum indirect damping, 317-321
Nonideal conditions, scanning electrochemical
microscopy, diffusion
mechanisms, 209-211
Nonresonant laser fields, time-resolved
photoelectron spectroscopy, 526
Nuclear envelope, scanning electrochemical
microscopy, membrane transport,
233-235
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Nucleic acids, counterion condensation:
absorption excess, 150-151
alternative sequences, 171-172
binding isotherm model, 158-159
branched junctions, 167-169
cell model, 151-152, 159-161
co-ion distribution functions, 149-150
flexible polyelectrolytes, 152—155
fluctuations, 155-157
helical model, 147-149
ionic oligomers, 145-147
Manning model, 142-144
overview, 140-142
Poisson—Boltzmann, 144-145
preferential interaction coefficient, 164—-167
release mechanism, 161-164
Tetrahymena ribozyme, 169-171
Nucleophilicity, in ionic liquids, desolvation
effects, 123
Number occupation operator:
bare undamped hydrogen bonds, adiabatic
representation, 268-269
coherent state, translation operators, 441
Numerical validity testing, vibrational modes,
hydrogen-bonded systems (vx.x),
quantum direct damping
approximations, 321-322

One-dimensional (1D) proton potential function,
hydrogen bond classification,
248-252
One-electron coordinations, time-resolved
photoelectron spectroscopy,
electronic continua, 539-542
One-particle direct correlation function, self-
consistent integral equations:
entropic quantities, 51-53
excess chemical potential and entropy, 4647
Optical parametric amplification (OPA),
femtosecond laser technology,
531-532
Optimized division schemes (ODS), self-
consistent integral equations:
Bomont—Bretonnet scheme, 32-34
Duh and Hayment scheme, 31-32
Lennard-Jones fluid model, 37-42
Organic ligands, ionic solutes in ionic liquids,
114-116
Ornstein—Zernike equation:
integral equations, structure factor, 13—15
rare-gases fluids, three-body interactions, 63—-64
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Orthonormal kets, basic properties, 490-492

Oxygen reduction reaction, scanning
electrochemical microscopy,
electrocatalysis and redox
enzymes, 220-223

Pair correlation function (PCF):
integral equations:
fluid properties, 4-5
statistical mechanics, liquid state, 7-9
structure factor, 9-11
self-consistent integral equations:
fluid models, 28-31
hard-sphere fluid models, 34-37
Pair potentials, rare-gases fluids:
thermodynamic properties, 73-77
three-body interactions, 62—63
Parent ion signals, time-resolved photoelectron
spectroscopy, electronic
continua, 537-542
Parity operator, cyclic hydrogen-bonded dimers,
quantum indirect damping,
Davydov Hamiltonian, 349-351
Partition function:
anharmonic coupling, diabatic/adiabatic parts,
385-387
bare undamped hydrogen bonds:
adiabatic autocorrelation function, 270-273
Hamiltonian modes, 258-260
ionic liquids, solvent polarity, 108—110
nucleic acids, counterion condensation,
helical model, 147-149
Penetration experiments, scanning
electrochemical microscopy, 183
Percus—Yevick approximation:
nonconsistent integral equations, 17-19
self-consistent integral equations, hard-sphere
fluid models, 35-37
Phase diagrams, self-consistent integral
equations, Lennard—Jones fluid
models, 59-61
Phase factor, polyatomic photodynamics,
frequency and time domains,
502-504
Photochemical funnels, polyatomic
photodynamics, time-resolved
photoelectron spectroscopy,
506-507
Photodegradation kinetics, scanning
electrochemical microscopy,
semiconductor electrodes, 216
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Photodissociation, time-resolved photoelectron
spectroscopy:
dynamics of, 558-568
polarized pump—probe experiments, 523-526
Photoelectron angular distribution (PAD):
electronic continua, 540-542
time-resolved coincidence-imaging
spectroscopy, photodissociation
dynamics, 564-568
time-resolved photoelectron spectroscopy:
coincidence techniques, 530
excited state nuclear dynamics, 549-550
time-resolved photoelectron spectroscopy,
polyatomic photodynamics,
508-526
Photoelectron kinetics, polyatomic
photodynamics, 499-500
Photoelectron—photoion coincidence
measurements (PEPICO):
polyatomic photodynamics, 499-500
time-resolved photoelectron spectroscopy,
techniques for, 528-530
Photoelectron spectra (PES):
polyatomic photodynamics, photoelectron
angular distribution, 510-526
time-resolved photoelectron spectroscopy:
DNA base photostability, 570-572
excited-state intramolecular proton
transfer, 550-555
excited state nuclear dynamics, 547-550
femtosecond laser technology, 530-532
photoelectron spectrometers, 526-528
Photofragment recoil measurement, time-
resolved photoelectron
spectroscopy, coincidence
techniques, 529-530
Photoionization dynamics:
mass-resolved ion yield measurements,
532-535
polyatomic selection rules, 510-526
time-resolved photoelectron spectroscopy:
benzene derivatives, internal conversion and
electronic relaxation, 544-546
coincidence techniques, 528-530
electronic continua, 537-542
Photoisomerization dynamics, time-resolved
photoelectron spectroscopy,
molecular electronic switches,
555-557
Picosecond/subpicosecond response, ionic liquids,
solvation dynamics, 123-127
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Piezoelectric materials, scanning
electrochemical microscopy,
positioning techniques,
187-188

Planar geometry, nucleic acids, counterion
condensation, 155-157

Poisson—Boltzmann equation, counterion
condensation, nucleic acids,
141-142, 144-145, 159-160

counterion release, 163—-164
preferential interaction coefficient, 164—167
Polarizability. See also Solvent polarity
ionic liquid structure, 89
charge density distribution, 93-95
electrostatic properties, 103—106
scanning electrochemical microscopy,
electron transfer and ion-transfer,
liquid-liquid interface, 185
time-resolved photoelectron spectroscopy,
polarized pump—probe
experiments, 522-526
Polyatomic molecules:
nonadiabatic dynamics, time-resolved
photoelectron spectroscopy:
applications, 542-572
coincidence techniques, 528-530
DNA base photostability, 568-572
electronic continua, 535-542
equation derivation, 574-577
excited state intramolecular proton transfer,
550-555
excited state nuclear dynamics, 546-550
femtosecond laser technology, 530-532
future research, 572-574
internal conversion, benzene electronic
relaxation, 543-546
mass-resolved ion yield measurements,
532-535
molecular dynamics, 504-507
molecular electronic switches, 555-558
overview, 498-500
photodissociation dynamics, 558-568
probe techniques, 507-526
spectrometer properties, 526-528
wave packet dynamics, 500-507
frequency and time domain, 500-504
photodynamics, 498-500

Polyelectrolytes, nucleic acids, counterion

condensation:
cell model, 151-152
Debye—-Hiickel potential, 161
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Polyelectrolytes (Continued)
flexible structures, 152-155
Manning model fluctuations, 155-157
Polyion interactions, nucleic acids, counterion
condensation:
cell model, 151-152
counterion release, 161-164
ionic oligomers, 146—147
Poisson—Boltzmann distribution, 145
Polymer electrolyte membrane fuel cells
(PEMFC), scanning
electrochemical microscopy,
electrocatalysis and redox
enzymes, 220-223
Polymer films, scanning electrochemical
microscopy, electronic
conductivity, 236
Polymorphism, ionic liquids, 100-102
Positioning techniques, scanning electrochemical
microscopy, 187-188
Potential distribution theorem (PDT), self-
consistent integral equations,
fluid models, 28-31
Potentiostats, scanning electrochemical
microscopy, 188
Preferential interaction coefficient, counterion
condensation, nucleic acids,
164-167
Probe molecule partitioning, ionic liquids,
solvent polarity and, 108-110
Projection theorem, time-resolved photoelectron
spectroscopy, 513-526
Propynoic acids, gaseous and liquid line shapes,
371-372
Protic ionic liquids, ionic liquids, 88—89
Pseudocloseness relation, vibrational
modes, hydrogen-bonded
systems (Vx.y):
cyclic hydrogen-bonded dimers, Fermi
resonances and Davydov
coupling, 365-369
Fermi resonances, 339-340
on-Hermitean diagonal Hamiltonians, 328-329
spectral densities, 336-340
Pump-probe techniques:
polyatomic photodynamics, frequency and
time domains, 500-504
time-resolved coincidence-imaging
spectroscopy, photodissociation
dynamics, 563-568
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time-resolved photoelectron spectroscopy:
electronic continua, 537-542
excited-state intramolecular proton
transfer, 550-555
excited state nuclear dynamics, 550
photoelectron angular distribution, 517-526
polarized pump—probe experiments,
522-526
Pyernecarboxaldehyde, fluorescence spectrum,
111-113
Pyrene, fluorescence spectrum, 111-113

Quadrupole moment, ionic liquids, solute—
solvent interactions, 116117
Quantitative theory, scanning electrochemical
microscopy, 188-211
diffusion problems, 208-211
nondisk tip geometries, 208
three-dimensional simulations and nonideal
conditions, 209-211
steady-state analytical approximations,
193-207
diffusion-controlled heterogeneous
reactions, 193-196
finite kinetics, tip or substrate, 196-198
homogeneous reactions, 200-207
lateral mass-charge transfer, 199-200
SG-TC mode, 198
Quantum direct damping, vibrational modes,
hydrogen-bonded systems (vx_p),
autocorrelation function, 320-321
Quantum harmonic oscillator:
bare undamped hydrogen bonds, Hamiltonian
modes, 259-260
vibrational modes, hydrogen-bonded
systems (Vx.p):
coherent states, 438—440
cyclic hydrogen-bonded dimers, damping
Hamiltonians, 342-343
driven damped oscillators, 418-420
indirect damping, adiabatic representation:
autocorrelation function expression,
292-297
thermal bath Hamiltonians, 286-289
infrared (IR) non-Hermitean transition
operators, 254-255
time-evolution operator, 401-407
Quantum indirect damping, vibrational modes,
hydrogen-bonded systems (vx.p):
adiabatic representation, 281-297
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autocorrelation function, 289-297
damped translation operators, 295-296
line shape, 292-295
quantum indirect damping, 295
bridge dynamics, fast mode ground state,
282-285
damped bridge dynamics, 285-286
thermal bath Hamiltonians, 286-289
undamped dynamics, 282
approximations, 310-340
autocorrelation functions, 310-315
complex energy levels method, 329-331
Fermi resonance, adiabatic and exchange
approximations, 322-326
line shape component analysis, 315-317
NHDH/CEL spectral density
comparisons, 331
non-Hermitean diagonal Hamiltonian,
327-329
non-Hermitean Hamiltonians, 317-321
numerical validity tests, 321-322
spectral densities, 331-340
classical limits, 297-309
autocorrelation function, 298-302
Brownian motion autocorrelation function,
302-304
line shape, 304-306
Robertson—Yarwood model recall,
306-308
semiclassical spectral densities, 308-309
cyclic hydrogen-bonded dimers, 348-351
Davydov coupling, 358-360
gaseous carboxylic acid line shapes, 369-371
Quantum limits, cyclic hydrogen-bonded
dimers, spectral densities,
354-357
Quantum representation, vibrational modes,

hydrogen-bonded systems (vx.p):

bare undamped hydrogen bonds, adiabatic
representation, 268—-269

Boltzmann density operator, 399-400

coherent state, 399

driven damped quantum harmonic oscillator,
420422

effective Hamiltonians, 396-397

indirect damping, adiabatic approximation,
283-285

thermal bath Hamiltonians, 286-289
matrix elements, 395-396
slow mode states, 397

627

Random RNA sequences, counterion
condensation, 171-172
Rare-gases fluids, self-consistent integral
equations (SCIETs), 60-77
calculation details, 65-72
IET framework, 63—64
molecular dynamics approach, 64-65
thermodynamic properties, 73-77
three-body forces, 61-63
Reaction dynamics, ionic liquids, 120-127
desolvation effects, 122123
diffusion, 121-122
solvation effects, 123-127
Reactive methods, ionic liquid polarity, 114
Recoil frame photoelectron angular distribution
(RF-PAD), time-resolved
coincidence-imaging
spectroscopy, photodissociation
dynamics, 564-568
Red edge effect (REE), ionic liquids, 97-102
solvation dynamics, 111-113
Redox enzymes, scanning electrochemical
microscopy:
electrocatalysis, 220-223
homogeneous solution reactions, 228-231
membrane transport, 234-235
self-assembled monolayers, electron transfer,
218-220
Reference fluids, thermodynamic consistency,
reference hypernetted-chain
approximation, 21-22, 39-42
Reference hypernetted-chain (RHNC)
approximation:
self-consistent integral equations, Lennard—
Jones fluid model, 3942
thermodynamic consistency, 21-22
Rigid ions, ionic liquids, solvation dynamics,
124-127
Robertson—Yarwood model:
cyclic hydrogen-bonded dimers, classical
limits, spectral density, 357-358
vibrational modes, hydrogen-bonded systems
(vx.p), quantum indirect
damping, 306-309
Rogers and Young (RY) approximation, self-
consistent integral equations, 24
Rotational dynamics:
ionic liquids, charge and mass distribution, 106
time-resolved photoelectron spectroscopy,
514-526
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r-space structure, rare-gases fluids,
self-consistent integral
calculation, 66-67
Rydberg states:
time-resolved coincidence-imaging
spectroscopy (TRCIS),
photodissociation dynamics,
559-568
time-resolved photoelectron spectroscopy,
excited state nuclear dynamics,
550

Salt concentrations, nucleic acids, counterion
condensation:
counterion release, 162—-164
preferential interaction coefficient, 164—167
Scalar properties:
spectral density, 485—486
vibrational modes, hydrogen-bonded systems
(vx.n), time-evolution operator,
403-407
Scaled expansion parameter, nucleic acids,
counterion condensation, flexible
polyelectrolytes, 154—155
Scanning electrochemical microscope induced
desorption (SECMID), scanning
electrochemical microscopy,
steady-state approximations,
199-200
Scanning electrochemical microscopy (SECM):
adsorption—desorption, 225-227
charge-transfer processes:
cell-membrane transport, 232-235
solid—liquid/liquid-liquid interfaces,
211-223
electrocatalysis and redox enzymes, 220-223
electron/ion transfer, 216-218
metal and semiconductor electrodes,
electron transfer, 212-216
molecular monolayer electron transfer,
218-220
electronically conductive polymer films, 236
electron-T and ion-transfer feedback
experiments, 183—185,
216-218
feedback mode, 180-181
homogeneous solution reactions, 228-231
hybrid techniques, 236-239
imaging surface reactivity, 227-228
impedance-based measurements, 185—186
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instrumentation:
positioning, 187-188
tip, 186-187
ionic crystal dissolution, 223-224
lateral mass-charge transfer, 224-225
operating principles, 179-180
overview, 178-179
penetration experiments, 183
potentiostat, 188
quantitative theory, 188-211
diffusion problems, 208-211
nondisk tip geometries, 208
three-dimensional simulations and
nonideal conditions, 209-211
steady-state analytical approximations,
193-207
diffusion-controlled heterogeneous
reactions, 193-196
finite kinetics, tip or substrate, 196-198
homogeneous reactions, 200-207
lateral mass-charge transfer, 199-200
SG-TC mode, 198
substrate generation-tip collection, 182-183
tip generation—substrate collection, 181-182
Schrodinger equation:
autocorrelation function expression, 425
cyclic hydrogen-bonded dimers, quantum
indirect damping, 353-354
infrared spectral density autocorrelation
function, 381-384
Maréchal “peeling-off” approach, 475-479
vibrational modes, hydrogen-bonded
systems (Vx_p):
indirect damping, adiabatic
approximation, 292
time-evolution operator, 401-407
Second-order following reaction, scanning
electrochemical microscopy,
203-205
Self-assembled monolayers (SAMs), scanning
electrochemical microscopy,
electron transfer, 218-220
Self-consistent field (SCF) wave function,
polyatomic nonadiabatic
dynamics, 509-526
Self-consistent integral equations (SCIETs):
classical fluid applications, 23-27
Bomont and Bretonnet optimized division
scheme, 32-34
bridge function accuracy, 31-34
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Duh and Haymet division scheme, 31-32
HNC/SMSA approximation, 27-28
rare gases, 61-77
thermodynamic consistency and theorems,
27-31
fluid models, 6-7, 27-61
bridge function accuracy, 31-34
entropic quantities, 49-61
excess chemical potential and
entropy, 4249
hard-sphere fluids, 34-37
Lennard-Jones fluids, 37-42
thermodynamic consistency, 27-31
rare-gases fluids, 61-77
calculation details, 65-72
IET framework, 63-64
molecular dynamics approach, 64-65
thermodynamic properties, 73-77
three-body forces, 61-63
Self-diffusion, ionic liquids, simulation studies,
99-102
Semiclassical limit, quantum indirect damping,
autocorrelation function,
vibrational modes, hydrogen-
bonded systems (vx_g), 299-302
Semiconductor electrodes, scanning
electrochemical microscopy,
electron transfer, 212-216
Single molecule fluorescence resonance energy-
transfer spectroscopy (smFRET),
nucleic acids, counterion
condensation, 169
Single-particle wave function, time-resolved
photoelectron spectroscopy,
511-526
Single-photon ionization, time-resolved
photoelectron spectroscopy:
electronic continua, 537-542
MF photoelectron angular distribution (MF
PAD), 523-526
Slow mode potential:
bare undamped hydrogen bonds, adiabatic
representation, 267-269
quantum representation, 397
Small angle neutron scattering (SANS)
measurements:
integral equations:
fluid properties, 5—6
Ornstein—Zernike equation, 13-15
rare-gases fluids, three-body interactions, 61-63
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Soft-core mean-sphere approximation (SMSA):
integral equations, thermodynamic
consistency condition, 20-21
self-consistent integral equations,
HNC-SMSA closure, 23-24
Solid-liquid interface, scanning electrochemical
microscopy, charge-transfer
reactions, 211-223
electrocatalysis and redox enzymes, 220-223
electron/ion transfer, 216-218
metal and semiconductor electrodes, electron
transfer, 212-216
molecular monolayer electron transfer,
218-220
Solid-liquid interfaces, scanning
electrochemical microscopy,
charge-transfer reactions,
211-223
Solutes:
ionic liquids, reaction dynamics, 120-127
in ionic liquids, 114-116
diffusion dynamics, 122
solvent interactions, 116-120
Solvation properties, ionic liquids:
charge density distribution, 94-95
dynamic simulation, 123-127
overview, 86—-89
solutes, 114-116
solvent polarity, 107-114
Solvatochromic dyes, ionic liquids, dielectric
constant, 111-113
Solvent polarity, ionic liquids, 107-114
partitioning, 108-110
reactive methods, 114
solute—solvent interactions, 116—-120
spectroscopic methods and dielectric
constant, 110-114
Spatial decomposition (SD) method, rare-gases
fluids, self-consistent integral
equations, 66—72
Spatial inhomogeneity, neat ionic liquids,
97-102
Spectral density:
carboxylic acid line shapes, adipic acids, 375
infrared spectral density, autocorrelation
function Fourier transform,
381-384
scalar functions, 485-486
vibrational modes, hydrogen-bonded systems
(vx.-n), 249-252, 252-254
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Spectral density (Continued)
bare undamped hydrogen bonds:
adiabatic autocorrelation function,
269-273
autocorrelation function and, 260-262
Dyson ordering operator, 278-279
Maréchal-Witkowski equivalence,
274-277
nonadiabatic vs. adiabatic, accuracy
comparisons, 273-274
cyclic hydrogen-bonded dimers:
classical limits, 357-358
direct damping, 344-348
Fermi resonances and Davydov
coupling, 364-369
quantum indirect damping, 351-354
quantum limits, 354-357
equation substitutions, 426—429
Fermi resonance, 337-340
linear response theory, 252-254
non-Hermitean diagonal Hamiltonian vs.
complex energy level method,
331-340
quantum indirect damping:
adiabatic approximation, 294-297
autocorrelation function, semiclassical
limit, 301-302
direct/indirect damping comparisons,
308-309
half-width Lorentzians, 314-315
Spectrometers, time-resolved photoelectron
spectroscopy, 526-528
Spectroscopic methods, ionic liquids, solvent
polarity and, 110-113
Spherical harmonics, time-resolved
photoelectron spectroscopy,
512-526
s-space structure, rare-gases fluids, self-
consistent integral calculation,
67-72
Star function, self-consistent integral equation,
Lloyd L. Lee formula, 45
Static structure factor, rare-gases
fluids, three-body interactions,
61-63
Statistical mechanics:
integral equations:
fluid properties, 4-5
pair correlation function, 7-9
thermal physics, 483

Steady-state analytical approximations,
scanning electrochemical
microscopy, 193-207
diffusion-controlled heterogeneous reactions,
193-196
finite kinetics, tip or substrate, 196198
homogeneous reactions, 200-207
lateral mass-charge transfer, 199-200
SG-TC mode, 198
Stochastic coordinates:
basic functions, 483
Langevin equation, linear transformation,
433-437
Stokes—Einstein correlation, ionic liquids,
diffusion, 121-122
Strong anharmonic coupling theory,
vibrational modes, hydrogen-
bonded systems (vx_p),
251-252
Strontium reaction, ionic solutes in ionic liquids,
115-116
Structural inhomogeneity, ionic liquids, future
research issues, 128
Structure factor, integral equations, pair
correlation function, 10-11
Submicrometer-sized tips, scanning
electrochemical microscopy,
186-187
membrane transport, 233-235
Substrate generation/tip collection (ST/TC),
scanning electrochemical
microscopy:
adsorption—desorption, 227
homogeneous solution reactions,
230-231
membrane transport, 232-235
operating principles, 182-183
overview, 180
steady-state approximations, 198
Supercritical isotherms, self-consistent integral
equations, entropic quantities,
Lennard-Jones fluid models,
55-61
Surface plasmon resonance (SPR), scanning
electrochemical microscopy,
237-239
Surface potential, nucleic acids, counterion
condensation, preferential
interaction coefficient,
165-167
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Surface reactivity imaging, scanning
electrochemical microscopy,
227-228

Symmetry coordinates, Hamiltonian
diagonalization, 456460

Task-specific ionic liquids, solutes in, 115-116
Temkin model, ionic liquids, fused salts, 92
Tensor components, time-resolved
photoelectron spectroscopy,
514-526
Tetrahymena ribozyme, counterion
condensation, 169-171
Thermal bath Hamiltonians, vibrational modes,
hydrogen-bonded systems (vx.p):
indirect damping, adiabatic representation,
286-289
quantum indirect damping, autocorrelation
function, 298-299
translation operators, 416—417
Thermodynamic consistency:
integral equations, 11-13
Bridge function, 16-17
soft-core mean-sphere approximation,
20-21
self-consistent integral equations, 27-31
entropic quantities, Lennard—Jones fluid
models, 56-60
excess chemical potential and entropy,
48-49
hard-sphere fluid model, 34-37
Lennard-Jones fluid model, 37-42
rare-gases fluids, 72-77
Thermodynamics, integral equations, pair
correlation function, 7-9
Thermogravimetric analysis, ionic liquids,
89-90
Thin-layer cell (TLC) theory, scanning
electrochemical microscopy,
191-192
Three-body interactions:
nucleic acids, counterion condensation,
counterion release, 162-164
rare-gases fluids:
calculation techniques, 68-72
self-consistent integral equations (SCIETS),
61-63
Three-dimensional simulations, scanning
electrochemical microscopy,
diffusion mechanisms, 209-211
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Time-dependent conditions, scanning
electrochemical microscopy,
189-191
Time domains, wave packet dynamics,
time-resolved photoelectron
spectroscopy, S00-504
Time-evolution operator:
infrared spectral density autocorrelation
function, 381-384
vibrational modes, hydrogen-bonded systems
(Vx-n):
driven terms, 413-415
indirect damping, adiabatic approximation,
291-297
quantum harmonic oscillator, 401407
Time-resolved coincidence-imaging
spectroscopy (TRCIS):
coincidence techniques, 529-530
future research issues, 573-577
photodissociation dynamics, 558-568
Time-resolved photoelectron angular
distribution (TRPADS):
electronic continua, 541-542
excited state nuclear dynamics, 549-550
Time-resolved photoelectron spectroscopy
(TRPES), polyatomic
nonadiabatic dynamics:
applications, 542-572
coincidence techniques, 528-530
DNA base photostability, 568-572
electronic continua, 535-542
equation derivation, 574-577
excited state intramolecular proton transfer,
550-555
excited state nuclear dynamics, 546-550
femtosecond laser technology, 530-532
future research, 572-574
internal conversion, benzene electronic
relaxation, 543-546
mass-resolved ion yield measurements, 532-535
molecular dynamics, 504-507
molecular electronic switches, 555-558
overview, 498-500
photodissociation dynamics, 558-568
probe techniques, 507-526
spectrometer properties, 526528
wave packet dynamics, 500-507
frequency and time domain, 500-504
Time scales, ionic liquids, solvation dynamics,
125-127
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“Time slicing” techniques, time-resolved
photoelectron spectroscopy,
527-528
Time zero shift, ionic liquids, solvation
dynamics, 124-127
Tip generation-substrate collection (TG/SC)
mode, scanning electrochemical
microscopy:
cyclic voltammetry, 227
finite kinetics, 196198
nondisk tip geometries, 208-209
operating principles, 181-182
overview, 180
Titanium-sapphire laser oscillators, femtosecond
laser technology, 531-532
Total free energy, nucleic acids, counterion
condensation, Manning model,
142-144
Transition moment symmetrization, cyclic
hydrogen-bonded dimers,
461-466
Translation operators, vibrational modes,
hydrogen-bonded systems (vx_p):
bare undamped hydrogen bonds:
adiabatic representation, 265-269
spectral density/Maréchal-Witkowski
equivalence, 275-277
coherent state, 441
damped operators, autocorrelation function,
295-297
product of, 411-412
properties, 408—410
thermal average, 416-417
Transport properties, ionic liquids, 95-96
“Turn around” time, time-resolved
photoelectron spectroscopy, 528
Two-photon transitions, polyatomic
photodynamics, frequency and
time domains, 500-504

Ultramicroelectrodes (UMEs), scanning
electrochemical microscopy:

adsorption and desorption, 227
feedback mode, 180-181
homogeneous solution reactions, 228-231
ionic crystal dissolution, 223-224
lateral mass-charge transfer, 224-225
nondisk tip geometries, 208209
operating principles, 179-180
overview, 178-179
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tip instrumentation, 186—187
tip or substrate potential, 196-198
Ultraviolet photostability, time-resolved
photoelectron spectroscopy,
DNA bases, 568572
Uniqueness problem, self-consistent integral
equations, 26-27
Universality, integral equations, Bridge function,
16-17

Vacuum ultraviolet (VUV) sources,
femtosecond laser technology,
531-532
future research issues, 573-577
Velocity-map imaging (VMI), time-resolved
photoelectron spectroscopy,
527-528
Verlet approximation:
nonconsistent integral equations, 19
self-consistent integral equations, 24-25
hard-sphere fluid models, 35-37
Vibrational dynamics:
hydrogen-bonded systems (vx_y):
adiabatic approximation, anharmonic
coupling theory, 385-394
adiabatic and effective Hamiltonians,
393-394
diabatic/adiabatic Hamiltonian partition,
385-388
diabatic Hamiltonian weakness,
388-393
angular frequencies, 481482
anharmonic coupling parameters, 482
autocorrelation function:
classical calculation, 430432
formal expression, 423-426
Langevin equation linear transformation,
433-435
stochastic coordinates, 435-437
bare bonds without damping, 256281
adiabatic representation, 262-266
autocorrelation function, corresponding
spectral density, 260-262
accuracy vs. nonadiabatic
representation, 273-274
adiabatic representation, 269-273,
280-281
Dyson ordering operator, 277-279
Maréchal-Witkowski equivalence,
274-277
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Hamiltonian modes, 256-260
anharmonic coupling, 256-258
partitioning, 258-260
single species, 256

slow mode harmonic states, 267-269

carboxylic acid line shapes, 369-380
gaseous acetic acid dimers, 369-371
gaseous and liquid propynoic and acrylic
acids, 371-372
liquid/gaseous carboxylic acids,
369-372
centrosymmetric dimer observables, 481
coherent state properties, 438—445
Heisenberg uncertainty relation, 442-443
quantum harmonic oscillator Hamiltonian
eigenvectors, 438440
statistical equilibrium density operator,
443-445
translation operator, number operator
ground state, 441
crystalline carboxylic acids, 372-379

adipic acid, 372-375

glutaric acid, 375-377

naphtoic acid, 377-378

cyclic hydrogen-bonded dimers, 341-369
asymmetric autocorrelation
function, 446
Davydov coupling, direct/indirect
dampings, 341-360

Fermi resonances, 360-369

Hamiltonian diagonalization, 451-460
Davydov Hamiltonian, 460-461
matrix commutativity, 452-453
matrix diagonal form, 455-456
matrix eigenvectors, 453-455
starting equations, 451-452
symmetry coordinates, 456—460

symmetrized autocorrelation function,

centrosymmetric dimers’,
467-473
transition moment symmetrization,

461-466

density operators and kets, 486492

glossary of terms, 480—492

infrared non-Hermitean transition
operators, 254-255

infrared spectral density, ACF Fourier
transform, 381-384

monomer observables, 480-481

notations and abbreviations, 480

“peeling off” Maréchal approach
equations, 474-479
quantum harmonic oscillator:
driven damped oscillator, 418-422
evolution operator, 401407
quantum indirect damping:
adiabatic representation incorporation,
281-297
autocorrelation function, 289-297
damped translation operators,
295-296
line shape, 292-295
quantum indirect damping, 295
bridge dynamics, fast mode ground
state, 282-285
damped bridge dynamics, 285-286
thermal bath Hamiltonians, 286-289
undamped dynamics, 282
approximations, 310-340
autocorrelation functions, 310-315
complex energy levels method,
329-331
Fermi resonance, adiabatic and
exchange approximations,
322-326
line shape component analysis,
315-317
NHDH/CEL spectral density
comparisons, 331
non-Hermitean diagonal Hamiltonian,
327-329
non-Hermitean Hamiltonians, 317-321
numerical validity tests, 321-322
spectral densities, 331-340
classical limits, 297-309
autocorrelation function, 298-302
Brownian motion autocorrelation
function, 302-304
line shape, 304-306
Robertson—Yarwood model recall,
306-308
semiclassical spectral densities,
308-309
quantum representations, 395-401
Boltzmann density operators, 399-400
coherent state generation, 399
effective Hamiltonians, 396-397
Franck—Condon factors, 398
slow mode states, 397
scalar properties, 481483
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Vibrational dynamics (Continued)
spectral density, 249-252
equation substitutions, 426428
linear response theory, 252-254
scalar functions, 485-486
spectroscopic properties, 483-485
statistical thermal physics parameters, 483
time evolution operators:
disentanglement, 413-415
quantum harmonic oscillator, 401-407
translation operator:
product, 411412
properties, 408—410
thermal average, 416—417
time-resolved photoelectron spectroscopy:
benzene derivatives, internal conversion
and electronic relaxation,
543-546
electronic continua, 535-542
excited state nuclear dynamics, 547-550
polyatomic photodynamics, 508-509
Virial expansion, integral equations, pair
correlation function, 9
Viscosity modeling, ionic liquids, 101-102
electrostatic properties, 104—106
reaction dynamics, 120-127
Vogel-Fulcher—Tammann (VFT) equation, ionic
liquids, 101-102
Voltammography, scanning electrochemical
microscopy, tip or substrate
potential, 196-198
Vompe—Martynov (VM) approximation, self-
consistent integral equations,
25-26
entropic quantities, Lennard—Jones fluid
models, 55-60
Lennard—Jones fluid model, 38-42

Walden plots, ionic liquids, 100-102
Wave functions:
bare undamped hydrogen bonds, adiabatic
representation, 267269
basic properties, 490-492
Wavelength properties:
mass-resolved ion yield measurements,
534-535
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time-resolved photoelectron spectroscopy,
excited-state intramolecular
proton transfer, 551-555
Wave packet dynamics, time-resolved
photoelectron spectroscopy,
frequency and time domains,
500-504
Weeks—Chandler—Andersen (WCA) potential:
integral equations, soft-core mean-spherical
approximation, 20-21
self-consistent integral equations, 31-34
Lennard-Jones fluid model, 37-42
rare-gases fluids, 67-72
thermodynamic consistency, modified and
reference hypernetted chain
approximations, 22-23
Wigner rotation matrix, time-resolved
photoelectron spectroscopy,
513-526
Clebsch—Gordan series equations, 575-577
Wigner—Weisskopf approximation:
autocorrelation function expression, 425
vibrational modes, hydrogen-bonded
systems (vx_p), indirect
damping, adiabatic
approximation, 292

Xenon, self-consistent integral equations,
calculation, 65-72

Zero-Separation Theorems (ZSEP):
Lloyd B. Lee approximation, 25
self-consistent integral equations:
entropic quantities, 49-61
fluid models, 28-31
hard-sphere fluid models, 35-37
Lennard—Jones fluid model, 37-42,
57-60
Zeroth order states:
polyatomic nonadiabatic dynamics:
bright state-dark state transition, 509-526
time-resolved photoelectron spectroscopy,
504-507
time-resolved photoelectron spectroscopy,
excited state nuclear dynamics,
546-550



