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Ab initio quantum chemical calculations:
cyclohexadiene-hexatriene
photoisomerization, 183-191
intermolecular dynamics, rare gas—dihalogen
triatomic complexes, 393-396
nonadiabatic transition, complete reflection
phenomenon, 177-182
rare gas—dihalogen complexes, higher-order
complex stabilization, 389-392
tunneling splitting in polyatomic molecules:
instant trajectory, 118—121
malonaldehyde model, 121-129
Absorption circular dichroism, chirooptical
asymmetries, 269-270
Abstraction, multiple reaction paths:
single-product channels,
addition-elimination vs.,
216-217
vinyl + hydrogen reaction, 243-246
Acetaldehyde, photodissociation, roaming atom
mechanism, 241-243
Achiral molecules, forward-backward
asymmetry, 271
Action spectra, intermolecular dynamics,
higher-order rare gas—dihalogen
triatomic complexes, 390-392
Addition-elimination reaction, multiple
reaction paths:
single-product channels, abstraction vs.,
216-217
vinyl + hydrogen reaction, 243-246
Adiabatic energy difference, nonadiabatic
chemical dynamics, periodic chirping,
150-161
Adiabatic rapid passage (ARP), nonadiabatic
chemical dynamics, external field
control, 158-161

Adiabatic state representation:
trajectory surface hopping, 98—-106
Zhu—Nakamura (ZN) theory, 96
Adiabatic theory:
electric Nuclear Born—Oppenheimer
(ENBO) approximation, 56-64
Landau—Zener transition, 196-201
Aharonov—-Bohm, geometric phase, reaction
dynamics, nuclear wave function
unwinding, Feynman path integral,
9-12
Angle-resolved chiral molecule photoemission,
forward-backward asymmetry,
270-273
Angular-dependent adiabatic potential energy
curves, intermolecular dynamics, rare
gas-dihalogen triatomic complexes,
383-389
Angular distribution, chiral molecules,
quantum interference and phase,
379-381
Angular momentum projections,
photoionization differential
cross-section, 321-324
Argon tagging, potential energy surface,
vibrational spectroscopy, 343-344
Arrhenius plot:
HO; + O3 dual abstraction pathways,
231-234
nonadiabatic transition:
electron transfer, 144—149
semiclassical rate constant theory,
112-114
Asymmetric mechanisms:
chirooptical asymmetries:
absorption circular dichroism, 269-270
forward-backward asymmetry, angle-
resolved photoemission, 270-273
nonadiabatic transition, electron transfer,
147-149
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Barrier height (BH) comparisons,
malonaldehyde tunneling splitting,
124-128
Barrierless entrance pathways, multiple reaction
paths, vinyl + hydrogen abstraction
vs. addition-elimination, 244-246
Basis set expansions:
metastable tunneling state decay, 134—138
photoelectric circular dichroism modeling,
photoelectron imaging, 303-307
time-dependent Schrodinger equation,
69-71
tunneling splitting in polyatomic molecules,
instanton trajectories, 119-121
BESSY I bending magnet beamline,
photoelectric circular dichroism,
camphor molecule, 313-318
BESSY II:
photoelectric circular dichroism modeling,
nonimaging photoelectric circular
dichroism, 307-309
UES6/2 beamline, photoelectric circular
dichroism modeling, 301
Bimolecular reactions:
geometric phase, nuclear wave function, 14
potential energy surface, 332
Binding energies:
intermolecular dynamics, rare gas-dihalogen
triatomic complexes, 385-389
rare gas-dihalogen complexes, preferential
conformer stabilization, 400-402
Bixon—Jortner perturbation theory, nonadiabatic
transition, electron transfer, 146-149
B3LYP/6-31G” calculations:
multiple reaction paths, methyl radical
transition state, 249-253
potential energy surface:
methane—methanol conversion, 344-347
prereactive complexes, 364-367
resonance-enhanced photodissociation
spectroscopy, 348-351
vibrational spectroscopy, 354-355
Body-fixed frame of reference (BF),
malonaldehyde tunneling splitting,
121-129
Bohr radius, photoionization differential
cross-section, 321-324
Bond activation, potential energy surface,
methane—methanol conversion,
344-355
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Born—Oppenheimer approximation. See Electric
Nuclear Born—Oppenheimer (ENBO)
approximation

single-product channels, kinetic isotope
effects, 220-221
Boundary condition:
geometric phase, reaction dynamics:
hydrogen-exchange reaction, 18-22
scattering systems vs., 36-38
metastable tunneling state decay, 134—138

Branching space, geometric phase, reaction
dynamics, nuclear wave function
unwinding, topology and
encirclement, 4-5

B-spline LCAO density functional theory,
photoelectric circular dichroism
modeling, 283-287

camphor, 288

future research issues, 297-299

molecular conformation, 290-296

oxiranes, 284-287

partial wave expansion, 288-290
Butterworth bandpass filter:

laser pulses, optimal control theory, 48-50

optimal control theory, conjugate gradient

method, 52-54

Cahn-Ingold-Prelog sequence rules,
photoelectric circular dichroism,
fenchone molecule, 309-313
Camphor, photoelectric circular dichroism
modeling, 288, 313-318
Cancellation puzzle:
geometric phase, reaction dynamics:
hydrogen-exchange reaction, potential
energy surface, 15-16
overview, 3
hydrogen-exchange reaction, 22-30
full cross-sections, 25-27
low impact-parameter cross-sections,
23-25
2-TS mechanism, 27-30
Canonically invariant formula, metastable
tunneling state decay, 136—140
Carbon-hydrogen stretching frequencies,
potential energy surface, prereactive
complexes, 364-367
Carbon monoxide Doppler profiles, multiple
reaction paths, acetaldehyde
photodissociation, 241-243
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Carbon-oxygen bond activation, V*
spectroscopy and dissociation
dynamics, 356-364

mode-selective photodissociation, 361-364

vibrational spectroscopy/photodissociation,
357-360

V*(OCO) electronic spectroscopy, 356-357

Cartesian coordinate system:

malonaldehyde tunneling splitting, 121-129

nonadiabatic transition, trajectory surface
hopping, 98-106

Caustic detection, metastable tunneling state
decay, 138-140

CCSD(T) triple excitation estimates:

intermolecular dynamics, rare gas-dihalogen
triatomic complexes, 386-389

malonaldehyde tunneling splitting, 122-129

potential energy surface, vibrational
spectroscopy, 354-355

vinyl radical tunneling splitting, 129

Chebyshev polynomial expansion, time-
dependent Schrodinger equation,
64-71

Chemical ““double slits”’, H,CO
photodissociation, 257-259

Chiral molecules, photoelectron circular
dichroism:

camphor case study, 313-318
valence shell ionization, 314-318
chiroptical asymmetries, 269-275
CIPO beamline Elettra technique, 303
conventions, 324-325
data acquisition and analysis, 305-307,
308-309
experimental measurement techniques,
299-318
fenchone case study, 309-313
nondipole interactions, 311-313
future research issues, 318-321
nonimaging measurements, 307-308
overview, 268
photoelectron imaging technique, 303-305
photoelectron dynamics, 275-282
photoionization differential cross-section,
321-324
polarized light sources, 300-303
SUS beamline LURE technique, 302-303
theoretical modeling, 282-299
camphor, 288
computational techniques, 283-284

continuum resonances, 296-297
future developments, 297-299
molecular conformation and substitution
effects, 290-296
oxiranes, 284-287
partial wave expansion, 288-290
UES6/2 Beamline BESSY II measurement
techniques, 301
Chirooptical asymmetries:
absorption circular dichroism, 269-270
forward-backward asymmetry,
angle-resolved photoemission,
270-273
photoelectric circular dischroism, 273-275
Christoffel symbols, tunneling splitting in
polyatomic molecules, 119
Circles-full quantum results, nonadiabatic
transition, semiclassical rate constant
theory, 112-114
Circular dichroism in the angular distribution
(CDAD), chiral molecules, 281
Circularly polarized light (CPL), absorption
circular dichroism, 269-270
Circular polarization (CIPO) beamline (Elettra),
photoelectric circular dichroism
modeling, 303
Clebsch—Gordan coefficients (CGC),
photoelectron dynamics:
chiral molecules, 275-281
photoionization differential cross-section,
321-324
Closed-loop control process, optimal control
theory, 45
Cluster chemistry, intermolecular dynamics,
overview, 376-379
Coherent control theory, optimal control theory,
44
Collinear model, nonadiabatic transition,
semiclassical rate constant theory,
112-114
Collision-induced dissociation, potential energy
surface, prereactive complexes,
364-367
Complete active space self-consistent field
(CASSCF) method, cyclohexadiene-
hexatriene photoisomerization,
183-191
Complete reflection phenomenon, nonadiabatic
transition, 98
utilization of, 177-182
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Computational techniques:
photoelectric circular dichroism modeling,
282-287
potential energy surface, methane—methanol
conversion, 344-347
Configuration space dimensionality,
nonadiabatic transition, semiclassical
Herman—KIluk frozen Gaussian form,
106-112
Conformational energetics, photoelectric
circular dichroism modeling, 319-321
Conic intersections (CIs):
geometric phase, reaction dynamics:
future research issues, 38-39
hydrogen-exchange reaction, 15-30
cancellation puzzle, 22-30
reaction paths and potential energy
surface, 15-16
reactive scattering and topology, 16—18
vector potentials, 18-22
nuclear wave function, 4-14
Feynman path integral approach, 9—-12
symmetry approach, 6-8
symmetry-Feynman path consistency,
12-14
topology and encirclement, 4-5
overview, 2-3
topological aspects, 30-38
bound/scattering system difference,
36-38
nuclear wave function unwinding, 33-36
particle-exchange symmetry, 30-33
nonadiabatic transition, hydrogen
transmission, 191-194
Conjugate Descent (CD) method, optimal
control theory, conjugate gradients, 84
Conjugate gradient method, optimal control
theory:
iterative solutions, 54-56
variations on, 83-84
Continuous wave (CW) laser field, nonadiabatic
transition:
complete reflection phenomenon, 181-182
semiclassical Herman—Kluk frozen Gaussian
wavepacket propagation, 106—112
Continuum function, photoionization
differential cross-section, 321-324
Continuum multiple scattering (CMS-Xo),
photoelectric circular dichroism
modeling, 283-288
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camphor, 288
camphor molecule, 313-318
future research issues, 297-299, 318-321
molecular conformation, 290-296
oxiranes, 284-287
Continuum resonances, photoelectric circular
dichroism modeling, 296-297
Continuum scattering phase shifts,
photoelectron dynamics, chiral
molecules, 277-279
Convergence limit:
optimal control theory, gradient convergence,
54-56
photoelectric circular dichroism modeling,
partial wave expansion, 288-290
Coordinate-dependent level approximation,
nonadiabatic transition, wave packet
excitation, 169-172
Coordinate-space wave functions, split-operator
Fourier grid method, time-dependent
Schrodinger equation, 66-69
Core electron-binding energies (CEBEs),
photoelectric circular dichroism
modeling:
fenchone molecule, 309-313
molecular conformation, 290-296
Coriolis coupling, geometric phase, reaction
dynamics, hydrogen-exchange
reaction, 21-22
Cost functional, optimal control theory, basic
formalism, 4648
Coulomb interactions, time-dependent
Schrodinger equation, 64—71
Coulomb phase difference, photoelectron
dynamics, chiral molecules,
275-282
Coupled differential equations, optimal control
theory, electric Nuclear
Born—-Oppenheimer (ENBO)
approximation, 60
Curve crossing problems:
nonadiabatic chemical dynamics, external
field control, 160-161
nonadiabatic transition:
complete reflection phenomenon,
177-182
trajectory surface hopping, 104—-106
Cyclohexadiene-hexatriene photoisomerization,
nonadiabatic chemical dynamics,
183-191
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Dai—Yuan (DY) methods, optimal control theory,
conjugate gradients, 84
Data acquisition and analysis, photoelectric
circular dichroism modeling:
nonimaging photoelectric circular dichroism,
308-309
photoelectron imaging, 303-307
Delocalized linear rare gas-dihalogen
complexes, photoinitiated dynamics,
vibrational predissociation, 411412
Delta function, photoelectron dynamics,
photoionization differential cross-
section, 321-324
Deuterium, tunneling splitting of, 125-129
Diabatic potentials, nonadiabatic transition,
semiclassical rate constant theory,
113-114
Diagonalization matrix, metastable tunneling
state decay, 139-140
Diatomic molecule, nonadiabatic transition,
wave packet excitation, 165-172
Diatomics In Molecule (DIM) matrix:
multidimensional tunneling, reaction
dynamics, 140-143
nonadiabatic transition, trajectory surface
hopping, 103-106
Difference mass spectrum, potential energy
surface, ion production, 335-339
Differential cross-section (DCS), geometric
phase, reaction dynamics,
hydrogen-exchange reactive scattering
and topology, 16-18
cancellation puzzle, 22-30
Dihalogen bonds, intermolecular dynamics,
overview, 376-379
Dimethylformamide (DMF), nonadiabatic
transition, electron transfer, 148—149
Direct current-sliced ion imaging, formaldehyde
photodissociation, roaming atom
mechanism, 237-241
Direct dissociation, photoinitiated dynamics,
linear rare gas-dihalogen complexes,
412-415
Directed momentum method, nonadiabatic
transition, photoswitching functions,
190-191
Discrete Variable Representation (DVR),
split-operator Fourier grid method,
time-dependent Schrodinger equation,
66-69
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Dogonadze model, nonadiabatic transition,
electron transfer, 148—149

Double space symmetry, geometric phase,
reaction dynamics, particle-exchange
symmetry, 30-31

Dressed states, nonadiabatic transition,
97-98

Dual abstraction pathways, multiple reaction
pathways, 231-234

Dynamical path branching, multiple reaction
paths, 261-262

E1-E2/E1-M1 dipole interactions, photoelectric
circular dichroism modeling, fenchone
molecule, 309-313

Eigenvectors, nonadiabatic transition, trajectory
surface hopping, 102-106

Electric field strength, electric Nuclear
Born-Oppenheimer (ENBO)
approximation, optimal control theory,
56-64

Electric Nuclear Born—Oppenheimer (ENBO)
approximation, optimal control
theory:

electronically adiabatic electronic state,
57-64
overview, 4445
Electronic structure theory:
multiple reaction paths, single-product
channels, 225
tunneling splitting phenomenon, 127-129

Electronic transition, wave packet, nonadiabatic
chemical dynamics, 161-172

Electron spectroscopy:

potential energy surface, 339-341
insertion intermediates, 352-355
predissociative states, 347-348

V*(0CO) spectroscopy and dissociation

dynamics, carbon-oxygen bond
activation, 356-357

Electron transfer, nonadiabatic chemical
dynamics, 144-149

Enantiomer modeling:

photoelectric circular dichroism, camphor

molecule, 313-318
photoelectric circular dichroism modeling,
324-325

Encirclement, geometric phase, reaction
dynamics, nuclear wave function
unwinding, 4-5
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Energy level excitation, nonadiabatic
chemical dynamics, periodic chirping,
150-161
Energy transfer, nonadiabatic transition,
trajectory surface hopping, 98-106
Euclidean norm, optimal control theory,
conjugate gradient method, 83-84
Excited-state surface regions, interrogating
dynamics, 402416
higher-order complexes, 416
linear complexes, 411-415
vibrational energy redistribution, 410-411
vibrational to rotational energy transfer,
406-409
vibrational to translational energy transfer,
404-406
Exothermicity, nonadiabatic transition, electron
transfer, 145-149
External fields, nonadiabatic chemical
dynamics, molecular function
comprehension and control, 149-182
complete reflection phenomenon utilization,
177-182
periodic chirping, 150-172
semiclassical guided optimal control theory,
172-176

Femtosecond pump-probe spectroscopy,
multiple reaction paths, transient
probing of intermediates, 223-224
Fenchone molecule, photoelectric circular
dichroism, 309-313
Feynman path integral, geometric phase,
reaction dynamics:
complete unwinding topology, 33-36
nuclear wave function unwinding, 9-12
symmetry consistency with, 12-14
particle-exchange symmetry, 30-33
Field-dependent eigenfunctions, optimal control
theory, electric Nuclear
Born-Oppenheimer (ENBO)
approximation, 58—60
Field-molecule interaction:
nonadiabatic chemical dynamics, periodic
chirping, 150-161
optimal control theory, objective functional
variation and derivation, 75-79
Final state distributions, multiple reaction paths,
single-product channels, 221-223
Finite Basis Representation (FBR),
split-operator Fourier grid method,
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time-dependent Schrodinger equation,
6669
Five-membered carbon ring, nonadiabatic
transition, hydrogen transmission,
191-194
Floquet Hamiltonian, nonadiabatic chemical
dynamics, external field control,
149-172
Flux-flux-correlation function, nonadiabatic
transition, semiclassical rate constant
theory, 112-114
Forbidden transitions, nonadiabatic transition,
trajectory surface hopping, 98—106
Formaldehyde, multiple reaction paths, roaming
atom mechanism, 237-241
Forward-backward asymmetry:
angle-resolved chiral molecule
photoemission, 270-272
photoelectric circular dichroism, 313-321
Forward-backward scattering:
multiple reaction pathways, exothermic ion
molecule, 228-231
photoelectric circular dichroism, camphor
molecule, 313-318
Four-dimensional models, nonadiabatic
chemical dynamics, semiclassical
optimal control theory, 172-176
Fourier transform-ion cyclotron resonance
(FT-ICR) mass spectrometer, multiple
reaction pathways, exothermic ion
molecule, 228-231
Franck—Condon factors:
excited-state surface regions, interrogating
dynamics, 402416
H,CO photodissociation, chemical “double
slits,” 257-259
intermolecular dynamics, 376-379
rare gas-dihalogen geometries, triatomic
complexes, 379-381
multiple reaction paths, final state
distributions, 221-223
potential energy surface, 332-335
insertion intermediates, 352
Free energy profile, electron transfer,
nonadiabatic transition, 144-149
Frequency range limits, laser pulses, optimal
control theory, 46-50
Frozen Gaussian propagation method,
nonadiabatic transition, 97-98
semiclassical Herman—Kluk wavepacket
propagation, 106—112
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Frustrated H loss pathway, multiple reaction
paths, methyl radical transition state,
253
Full cross-sections, geometric phase, reaction
dynamics, hydrogen-exchange
reactive scattering and topology,
cancellation puzzle, 22-30
Full width at half-maximum (FWHM):
nonadiabatic transition, semiclassical
Herman—Kluk frozen Gaussian
wavepacket propagation, 112
potential energy surface, prereactive
complexes, 364-367

Gaussian approximation, tunneling splitting in
polyatomic molecules, 115-119
Geometric phase (GP):
photoelectron dynamics, chiral molecules,
275-282
reaction dynamics:
future research issues, 38-39
hydrogen-exchange reaction, 15-30
cancellation puzzle, 22-30
reaction paths and potential energy
surface, 15-16
reactive scattering and topology,
16-18
vector potentials, 18-22
nuclear wave function, 4-14
Feynman path integral approach,
9-12
symmetry approach, 6—8
symmetry-Feynman path consistency,
12-14
topology and encirclement, 4-5
overview, 2-3
topological aspects, 30-38
bound/scattering system difference,
36-38
nuclear wave function unwinding,
33-36
particle-exchange symmetry, 30-33
Golden Rule treatment, photoinitiated dynamics,
rare gas-dihalogen complexes,
404-406
Grounded electronic state:
intermolecular dynamics, higher-order rare
gas-dihalogen triatomic complexes,
389-392
potential energy surface, vibrational
spectroscopy, 342-344

447

Hamiltonian:
electric Nuclear Born—-Oppenheimer (ENBO)
approximation, optimal control theory,
56-60
time-dependent Schrodinger equation, 64—71
Hamilton—Jacobi equation:
low vibrationally excited states, tunneling
splitting, 130-133
tunneling splitting in polyatomic molecules,
115-119
Hartree—Fock calculations, photoelectric
circular dichroism modeling,
molecular conformation, 290-296
H-atom Rydberg time-of-flight spectroscopy
(HRTOF), H,CO photodissociation:
chemical ‘“double slits,” 257-259
multiple electronic states, 254-257
H,CO photodissociation:
final state distributions, 221-223
multiple electronic state, 254-257
Heaviside step function:
nonadiabatic transition, semiclassical rate
constant theory, 112-114
optimal control theory, photodissociation
equations, 79-82
Henon-Heiles system, multidimensional
tunneling, 140
Herman—Kluk-type frozen Gaussian wavepacket
propagation, nonadiabatic chemical
dynamics, 106-112
semiclassical optimal control theory,
172-176
Herring formula, tunneling splitting in
polyatomic molecules, 115-119
Hessian matrix:
nonadiabatic transition, trajectory surface
hopping, 98-106
tunneling splitting in polyatomic molecules,
instanton trajectories, 121
Hexatriene-cyclohexadiene photoisomerization,
nonadiabatic chemical dynamics,
183-191
Higher-order rare gas-dihalogen triatomic
complexes:
intermolecular dynamics, 389-392
photoinitiated dynamics, 416
Highest occupied molecular orbital (HOMO),
photoelectric circular dichroism,
273-275
camphor molecule, 313-318
modeling, 382-387
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High-temperature theories, nonadiabatic
transition, electron transfer,
147-149
Homochirality:
photoelectric circular dichroism modeling,
320
photoelectron circular dichroism, 268
Homotopy class, geometric phase, reaction
dynamics, nuclear wave function
unwinding, Feynman path integral,
9-12
Honl-London factors, rare gas-dihalogen
complexes, perferential conformer
stabilization, 400—402
HO, + O3 dual abstraction pathways, identical
atoms, 231-234
Hydride transfer reactions, multiple reaction
pathways, exothermic ion molecule,
228-231
Hydrogen encapsulation, nonadiabatic
transition, five-membered carbon ring,
191-194
Hydrogen-exchange reaction, geometric phase,
reaction dynamics, 15-30
cancellation puzzle, 22-30
overview, 2-3
reaction paths and potential energy surface,
15-16
reactive scattering and topology, 16-18
vector potentials, 18-22
Hydrogen migration, multiple reaction
pathways, exothermic ion molecule,
228-231
Hydrogen transmission, five-member carbon
ring/encapsulation, 191-194

Identical atoms, multiple reaction paths,
single-product channels,
217-218
Infrared photon absorption, V7 (OCO)
spectroscopy and dissociation
dynamics, carbon-oxygen bond
activation, 356-360
Initial value representation method:
dynamical path branching, 261-262
nonadiabatic transition, 96-98
Insertion devices, photoelectric circular
dichroism modeling, 324-325
Insertion intermediates, electron spectroscopy,
352-354
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Instanton trajectory:
metastable tunneling state decay,
134-138
tunneling splitting in polyatomic molecules:
ab initio quantum chemical calculations,
119-121
defined, 118
Integral cross-section (ICS), geometric phase,
reaction dynamics, hydrogen-
exchange reactive scattering and
topology, 16-18
cancellation puzzle, 22-30
Interfering pathways, optimal control theory,
44-45
Intermolecular dynamics:
conformer stabilization, 393-402
isomerization mechanisms, 399-400
multiple conformers, 396-398
relative binding energies, 400-402
triatomic complexes, 394-396
van der Waals complexes, supersonic
expansions, 398-399
excited-state surface regions, 402-416
photoinitiated dynamics, 403411
higher-order complexes, 416
linear complexes, 411415
vibrational energy redistribution,
410411
vibrational to rotational energy transfer,
406-409
vibrational to translational energy
transfer, 403406
overview, 376-379
rare gas-dihalogen geometries, 379-392
rovibronic spectroscopy, 381-389
spectroscopic analysis, 389-392
triatomic interactions, 379-381
Internal conversion (IC), H,CO
photodissociation:
chemical ‘“double slits,” 257-259
multiple electronic states, 254-257
Interrogating dynamics, excited-state surface
regions, 402—416, 403-411
higher-order complexes, 416
linear complexes, 411-415
vibrational energy redistribution, 410411
vibrational to rotational energy transfer,
406-409
vibrational to translational energy transfer,
404-406
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Intersystem crossing (ISC), H,CO
photodissociation, multiple electronic
states, 254-257
Intramolecular vibrational redistribution
(IVR):
multiple reaction paths, single-product
channels, abstraction vs.
addition-elimination, 216-217
potential energy surface, vibrational
spectroscopy, 342-344
rare gas-dihalogen complexes, photoinitiated
dynamics, 410411
Intrinsic reaction coordinate, single-product
channels, minimum energy path
avoidance, 218
Ion cyclotron resonance (ICR), potential energy
surface, 344-355
insertion intermediate, 352-355
Ton production, potential energy surface,
335-339
Tron-catalyzed methane-methanol conversion,
potential energy surface,
344-355
insertion intermediate spectroscopy,
352-355
low-lying quartet states, 351-352
predissociative electronic spectroscopy,
347-348
reaction and computational studies,
345-347
resonance-enhanced photodissociation,
348-351
Isomerization:
rare gas-dihalogen complexes, preferential
conformer stabilization, 399-400
ring intermediate pathways, 234-237
Isotopic labeling:
HO; + O3 dual abstraction pathways,
231-234
multiple reaction paths, single-product
channels, 219-221
Iterative algorithms, optimal control theory,
51-56
convergence of solutions, 87-88

Jacobian matrix, multidimensional tunneling,
reaction dynamics, 143
Jacobi coordinates:
cyclohexadiene-hexatriene
photoisomerization, 183-191
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nonadiabatic transition, semiclassical rate

constant theory, 112-114

Jacobi kinetic energy operator, geometric phase,
reaction dynamics,
hydrogen-exchange reaction, 19-22

Jahn-Teller intersection, geometric phase,
reaction dynamics,
hydrogen-exchange reaction, 15-16

Ketone photochemistry, multiple electronic
states, 256257
Kinetic energy operator:
malonaldehyde tunneling splitting,
121-129
nonadiabatic transition, semiclassical
Herman-Kluk frozen Gaussian
wavepacket propagation, 106-112
Kinetic isotope effects, multiple reaction paths,
single-product channels, 220-221
Kinetics techniques, multiple reaction paths,
single-product channels, 224
Krotov iteration method, optimal
control theory:
gradient convergence, 52-56
time discretization principles, 85-86

Lagrange multiplier, optimal control theory:
basic formalism, 4648
iterative solutions, 51-56
Krotov iteration method, 54-56
photodissociation equations, 79—-82
variation and derivation, 75-79
Lagrange—Sylvester formula, nonadiabatic
transition, periodic chirping, 152-161
Lanczos propagation method, time-dependent
Schrodinger equation, 64—71
Landau—Zener formula:
nonadiabatic chemical dynamics:
external field control, 161
Zhu—Nakamura (ZN) theory, 195-196
nonadiabatic transition:
electron transfer, 144—149
hydrogen transmission, 191-194
nonadiabatic tunneling-type transition,
201-206
trajectory surface hopping, nonadiabatic
transition, 98—106
transition parameters, 196-201
Landau-Zener—Stueckelberg theory,
nonadiabatic transition, 96-98
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Laser control:
nonadiabatic transition:
photoswitching functions, 188-191
wave packet electronic transition, 161-172
V*(OCO) spectroscopy and dissociation
dynamics, carbon-oxygen bond
activation, 356-364
Laser-induced fluorescence (LIF):
intermolecular dynamics, rare gas-dihalogen
geometries, triatomic complexes,
379-392
linear rare gas-dihalogen complexes,
photoinitiated dynamics, 411415
Laser pulses:
nonadiabatic chemical dynamics, external
field control, 149-161
optimal control theory:
analytic design, 71-73
basic formalism, 46-48
design overview, 4445
restrictions on, 48-50
Legendre polynomial:
forward-backward asymmetry, angle-resolved
chiral molecule photoemission,
270-273
photoelectron dynamics, chiral molecules,
275-282
Lennard—Jones potentials, intermolecular
dynamics, rare gas-dihalogen
geometries, triatomic complexes,
379-381
Light polarization, photoelectric circular
dichroism modeling, 324-325
Linear rare gas-dihalogen complexes,
photoinitiated dynamics, 411-415
direct dissociation, 412-415
rotational predissociation, 415
vibrational predissociation, 411-412
Linear response approximation, nonadiabatic
transition, electron transfer, 144—149
Linear triatomic complexes, rare gas-dihalogen
geometries, preferential conformer
stabilization, 394-396
Longitudinal excitation, low vibrationally
excited states, tunneling splitting,
130-133
Low-lying iron oxide quartet states,
photoionization, 351-352
Low vibrationally excited states, tunneling
splitting in, 130-133
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LURE, SUS5 beamline, photoelectric circular
dichroism modeling, 302-303

Malonaldehyde, tunneling splitting in,
121-129
Marcus theory, electron transfer, nonadiabatic
chemical dynamics, 144—-149
Mead-Truhlar vector-potential approach,
geometric phase, reaction dynamics,
complete unwinding topology, 33-36
Metal-ligand ion production, potential energy
surface, 335-339
Metal oxide ions, potential energy surface, 333
Metastable state decay through tunneling,
nonadiabatic chemical dynamics,
134-138
Methane—methanol conversion, potential energy
surface, 344-355
insertion intermediate spectroscopy, 352-355
low-lying quartet states, 351-352
predissociative electronic spectroscopy,
347-348
reaction and computational studies, 345-347
resonance-enhanced photodissociation,
348-351
Methyl cations, multiple reaction pathways,
hydrogen migration, 228-231
Methyl radicals, multiple reaction paths,
transition state, 249-253
Minimum energy crossing point (MECP),
nonadiabatic transition:
electron transfer, 144—149
semiclassical rate constant theory, 112-114
Minimum energy path (MEP):
methyl radical transition state, 249-253
single-product channels:
avoidance of, 218, 246-249
dynamical path branching, 261-262
product branching vs. pathway branching,
215
Mode-selective photodissociation, V*(OCO)
spectroscopy and dissociation
dynamics, 361-364
Modified-Shepard interpolation technique,
malonaldehyde tunneling splitting,
121-129
Molecular conformation, photoelectric circular
dichroism modeling, 290-296
Molecular enantiomers, photoelectric circular
dichroism modeling, 324



SUBJECT

Molecular function:
nonadiabatic chemical dynamics:
electron transfer, Marcus theory
improvement, 144-149
external field control, 149-182
complete reflection phenomenon
utilization, 177-182
periodic chirping, 150-172
semiclassical guided optimal control
theory, 172-176
future research issues, 194-195
hydrogen transmission, 191-194
Landau—Zener transition, 196-201
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