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experimental solvation response function
368

Response matrices 119
Response theory 210, 282
Retardation effects 97, 307–8
Rigid solutes 499
RISM–SCF descriptions 4
ROA bands 232, 234
ROA couplets 232–4
ROA intensities 224, 229, 232
ROA scattering 222, 226, 227, 231
ROA spectra 222, 226, 232, 233, 235
ROA spectroscopy 225
Rosenfeld tensor 207
Rotary strengths 206, 210
Rotational strengths 185, 191–6, 198, 200,

201

Saddle point geometry 344
Salt effects 514
Saupe matrices 272–3
Scalar nonlinearity (Hamiltonians) 87
Scale functions (tessellations) 56
Scaled particle theory (SPT) 7
Scanning near-field optical microscopy

(SNOM) 307
Scattered circular polarization (SCP) 222
Schrödinger equation 82–3, 84, 581, 588

time-dependent equation 244
Screening, dielectric 476, 477, 479, 487, 508

Second harmonic generation (SHG) 239, 300
Self-consistent field (SCF) cycles 60
Self-consistent field (SCF) energies 317
Self-consistent reaction field (SCRF) models

167, 349–50
quantum mechanical SCRF models 325,

326, 327, 329, 330–3
Semiclassical descriptions 3–4
Semicontinuum models 257, 258
Separable equilibrium solvation (SES)

343–4, 346–7, 348
Sharp dielectric surfaces 301
Sharp interfaces 303
Shielding constants 127, 128, 129, 131–2,

134–5, 137
isotropic shielding 127
nitrogen shielding 137
nuclear shielding 127, 133, 134

Sigmoidal functions 11–12
Single-histogram method (SHM) 518
Single-layer potentials 33, 35
Solute cavities, see Cavities
Solute charge densities/distributions 97, 500
Solute polarizability 248–9
Solute–solvent clusters 159, 528, 530
Solute–solvent interactions 13, 16, 499, 526,

599, 602
dynamical interactions 25

Solvation dynamics (SD) 367–84
chromophores 367, 368, 369, 371, 372,

374, 380
polarizable continuum model (PCM) 375

Solvation energies 2, 14, 103
Solvatochromic shifts 384
Solvatochromism 110, 111, 113
Solvent-accessible surfaces (SASs) 50, 51,

401, 505, 514
Solvent effects 16, 382, 481, 492, 494, 590

indirect solvent effects 313–15
optical rotation (OR) 211, 212
polarizable continuum model (PCM)

314–15, 492
vibrational circular dichroism (VCD) 198,

201
Solvent-excluded surfaces (SESs) 50, 51
Solvent-excluded volumes 50, 62, 101
Solvent-induced electronic polarization 327
Solvent permanent potentials 84
Solvent polarization 173, 328, 431, 590
Solvent reorganization energies 107
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Space-fixed axes 241
Spatial dispersion effects 99
Specific birefringence constants 255, 256
Specific interactions 111
Spectral bands 110, 111
Spherical cavities 134
Spherically symmetrical Born case 102
Spin-dependent properties 145
Spin Hamiltonians 126
Spin–orbit coupling constants 155
Spin–spin coupling constants 127, 129,

131–3, 138–41
COSMO method 140, 141
diamagnetic spin–orbital (DSO) contribution

129
IEF–PCM method 140

Standard-state free energies 340, 341, 352,
353

Stark energies 585
State specific (SS) methods 114–15, 118
State transfer operator 546
Static dielectric responses 306
Static dielectric screen effects 97
Static susceptibility 100
Statistical mechanics 2, 240, 593
Stephens theory 181, 196
Steric components 509, 511
Steric retardation 332
Stochastic coordinates 148
Stokes shifts 106, 368–9
Supercritical fluids 384
Supermolecular models 137–8, 175, 257,

258, 577, 593
Supramolecular photochemistry 465–6
Surface hopping (SH) method 459
Surface second harmonic generation (SSHG)

300
Surface tensor model 274
Surfaces 300–2

metals 305–10
polarizable continuum model (PCM) 301,

309
see also Interfaces

Susceptibility functions 96
System–bath decomposition 154

Tautomerism 328–9
TCFs 380
TD variational wave 119
TEMPO 151, 155, 156, 158

Tessellationless (TsLess) approach 57
Tessellations 53–7

scale functions 56
Thermal averages 6
Thermal ET (electron transfer) rate constants

394
Thiophene oligomers 572
Three-zone dielectric continuum models 402,

407–8
Through-bond (TB) contributions 487, 494,

496
Through-space (TS) contributions 494, 496
Time-dependent charges 98
Time-dependent Hamiltonians 16, 118
Time-dependent Hartree–Fock (HF) equation

244–5
Time-dependent perturbations 243
Time-dependent polarization functions 16
Time-dependent Schrödinger equation 244
Time-dependent Stokes shifts 106
Torsional profiles 504–5
Trace operators 86
Trans-stilbene (TSB) 293
Transition amplitude tensors 291–2
Transition dipole moments 477
Transition states (TSs) 22–6, 339–45, 438

discrete models 357
equilibrium solvation paths (ESPs) 343–4,

348
free energies of activation 342–3, 395
geometry optimization 353–4, 355
nonequilibrium solvation 431, 438–9
reaction rate constants 439–40
separable equilibrium solvation (SES)

343–4
variational TST (VTST) 25–6, 342, 344,

358
Transmission coefficients 345
Transparency regions 96–7
Triazene 586
TsAre option 56
TSH method 463
Tunneling 346, 358
Two-component relativistic density functional

approach 141
Two-photon absorption (TPA) 291–5, 296,

554
heterogeneous dielectrics 292
homogeneous dielectrics 293–5, 296

Two-photon transition matrices 548
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Two-sphere models 400
Two-state models 564
Two-zone dielectric continuum models 408

Uniaxial media 276
Uniform space 103–4
United atom Hartree–Fock (UAHF) method

354
Unrestricted Hartree–Fock method 417
Unrestricted Kohn–Sham approach 152

Vacuum potentials 101
Valence bond (VB) methods 89–90, 432
Valence bond (VB) states 434, 440, 441
Van der Waals complexes 462
Van der Waals energies 573
Van der Waals forces 572
Van der Waals interactions 540
Van der Waals surfaces (VWSs) 41, 50, 51
Variable occupation numbers 456
Variational transition states (VTSs) 25–6,

342, 344, 358
Velocity gauge formulation 208–9
Vertical transitions 113–14, 117
Vibrational absorption spectra 186
Vibrational circular dichroism (VCD) 177,

181–202
computational packages 187
density function theory (DFT) 181, 186–7,

197
errors 198

mid-IR VCD spectra 189
potential energy surfaces (PESs) 183
solvent effects 198, 201

Vibrational energy redistribution 456
Vibrational Raman scattering 223
Vibrational spectra 167–78, 558–77

absorption spectra 186
boundary element methods (BEMs) 182
density function theory (DFT) 561, 572,

574–5
frequencies 171, 174
Hartree–Fock (HF) method 181
intensities 171, 174
nonequilibrium solvation (NES) 173–4
polarizable continuum model (PCM)

574–6
Vibrational transitions 182
Virial coefficients 256

Wave vector-dependent dielectric permittivity
tensors 376–8, 382, 383

Weak ionic solutions 45
Wigner matrices 272

Z-vectors 121
Zeeman interactions 147
Zeeman operator 150
Zeroth-order regular approximation (ZORA)

Hamiltonians 141
Zwitterion 357, 564, 566
















