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1s orbitals, linear combination  1:211

2 x 2 resonances, fitting parameter indeterminacies
1:596-7

2T FT-ICLAS see Fourier transform intracavity laser absorption
spectroscopy

A-energy dependence  1:490-1

A reductions  1:594

ABA molecules, effective Hamiltonians

ABBA molecules, effective Hamiltonians

ab initio calculations
anharmonic vibrational frequencies  1:381
atom-diatom systems  2:901-2
barrier heights/shapes  1:377-80
basis sets  1:364, 367, 371-3
complementary auxiliary basis sets
configuration-interaction method
correlation cusps  1:365-6
coupled-cluster singles and doubles
density fitting  1:368-9
electronic motion  1:559-60, 563-4
electronic structure  1:389-91
extended Brillouin condition
F12 methods 1:365-83
femtosecond time-resolved rotational Raman four-wave

3:1494-9
3:1494-9

1:371-3
1:363-88

1:369-71

1:369

mixing spectra  2:1259-62
finite volumes 1:491-3
frozen-core method 1:373-7, 455-60

generalized Brillouin condition  1:369
harmonic wavenumbers  1:376-80
higher level 1:460-4

Kato’s cusp condition  1:365
molecular properties  1:363-88

multireference configuration-interaction  1:364, 410, 513,

560
potential energy surfaces  1:373-7, 373-81, 512-4
prediction
accuracy 1:392-5

case studies 1:395-400
counterpoise procedures  1:398
harmonic-oscillator Rigid-rotors
nuclear motion  1:391-2, 394-5
scaled quantum mechanical method
variational nuclear motion  1:394-5

quantum defect matrices  1:490-3

R12 methods  1:365-7

resolution-of-the-identity approximation

1:368, 372

1:392-3

1:392-3

Rydberg states  1:443-68, 490-1
second-order Mgller—Plesset perturbation theory
1:367-9

Slater-type germinals, definition  1:367

spectroscopic constants  1:363—88

spin—orbit splitting  1:464-5

strong orthagonality operator  1:367

two-electron basis functions  1:367

vibrational spectra  1:389-403
above-threshold ionization  3:1783
absorption

continuous-wave Fourier transform microwave spectroscopy

2:727-8
double-sided Feynman diagrams  3:1840

electric dipole moments  1:74-6
Fourier transform infrared spectroscopy
incoherent radiation  1:19-21
rotational transitions  1:79-80
absorption cross-sections
ozone
Hartley band  3:1900
Waulf band  3:1897
quantum mechanical calculations
absorption intensities
acetylene  3:2005-8
condensed phase  1:293-4
conventions  1:292-4
symbols  1:292-4
abundance, molecular cations  2:1277-80
acceptor switching (AS) 2:870
water dimers ~ 2:877
acceptor twisting, water dimers
acceptor wagging, water dimers

2:727-8, 972-4

3:1890-2

2:878, 879
2:878, 879

acetamide, interstellar 2:956
acetone  2:821
acetylene  3:1578, 1993-2024

bending normal modes  3:1999-2000
bending states  3:1999-2005
rotational structure  3:2002-4
statistical weights ~ 3:2004-5
vibrational angular momentum  3:2000-2
bright and dark states  3:2016-8
eigenstates  3:2014-6
experimental techniques  3:2008-11
global Hamiltonian ~ 3:2011-23
harmonically coupled anharmonic oscillation
3:1998-9

intensity borrowing  3:2016-8
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acetylene (continued)
internal degrees of freedom  3:1995-6
nuclear spin statistics ~ 3:2008
rotational branches  3:2005
rotational structure  3:1999, 2002-4
stretching states  3:1995-9
symmetries  3:1994
vibrational angular momentum  3:2000-2
vibrational bands  3:2005
vibrational clustering  3:2018-20
vibrational states  3:2011-4
vibration-rotation ~ 3:1999-2011, 2020-2
N-acetyl tryptophan methylamide (NATMA)
3:1926-9
AC glow discharges  2:947
acousto-optical modulators (AOM)  2:856, 1326-7
actinide chemistry ~ 1:427-9
action spectroscopy of cations  3:1700-5
photodissociation ~ 3:1700-3
photoinduced Rydberg-ionization  3:1703-5
active spaces  1:515
adenine  1:216-7, 2:1364-5, 3:1951
stacked and hydrogen bonded dimers  3:1957-60
vibronic coupling  3:1954-7
adenine-thymine base pairs  3:1960-2
adiabatic cooling  2:1022
adiabatic corrections  1:553
adiabatic electron affinity  3:1742
adiabatic rapid passage 2:779-80
air pollution  3:1972-4
alcohol-water complexes  2:841
alkali-metal atoms
electronic spectra  1:229-31
helium droplets  3:1588
magnetic fields  3:1587
Rydberg series  1:230
Rydberg states  3:1629-31
Stark states  3:1629-31
alkali metal oligomers  3:1560
alkylbenzenes  2:1295-7
allene  3:1870-1
ALMA see Atacama large millimeter array
alternative channel base pairs  1:476-7
Aluminium oxide, interstellar  2:957
Amat—Nielson classification scheme, spherical top molecules
3:1445
ambient air monitoring, laser spectroscopy  2:1138-40
2-amino-1-phenyl ethanol (APE) 3-4
amino acids, microwave spectroscopy ~ 2:838-9
amino group—water complexes, microwave spectroscopy
2:842
3-aminophenol (3AP), conformers  2:1307
2-aminopyridine (2AP), hydrogen—bonding  2:1311-2
ammonia
ambient air monitoring 2:1140
bending potentials  1:529-31
dynamics  3:1868-70
inversions  1:108
isotopomer spectra  2:1039-41
permutation-inversion symmetry  1:609-10

stretching potentials  1:529-31
transitions ~ 1:247
ampere, definition  1:295
amplifiers
chirped pulses  2:810-1
femtosecond spectroscopy  3:1814-8
low noise  2:810-1
multipass  3:1815
optical parametric  3:1816, 1817-8
phase distortions  2:1404-5
pulsed travelling-wave tube  2:809
regenerative  3:1815
six-pass frequency comb  2:1404
two-pulse frequency comb  2:1398-401
analytic derivative methods  1:325-61
coupled-cluster wavefunctions  1:350-2
many-body perturbation theory = 1:348-50
Mgller—plesset perturbation theory  1:350
angle-resolved photoion-yield spectroscopy (ARPIS)  3:1663
angular distribution of photoelectrons  3:1599, 1626
angular momenta
algebra  1:651-2
vector model addition  1:189
vibrational, acetylene  3:2000-2
angular momentum coupling (LS-coupling) 1:77-8
atoms  1:185-7
diatomic molecules  1:201-9
rovibronic structure  1:204-9
vibronic structure  1:203-4
electronic structure  1:185-7
evolution to jj coupling  1:188
angular momentum operator symbols  1:283
angular momentum theory  3:1415-8
magnetic fields 3:1416-8
spin—orbit coupling  3:1417-8
anharmonic Morse oscillator  1:120
anharmonic perturbation theory  1:138, 391
anharmonic resonances
ab initio prediction  1:391
ab initio theory  1:381
acetylene  3:1997
effective Hamiltonians ~ 3:1484-9
rotational - vibrational spectra
molecular motion  1:146-7
polymolecular molecules 1:137-44
structure determination  1:72-4
vibrational overtones  3:1441
aniline— Ar complexes  3:1730-3
anjion—molecule reaction dynamics  3:1748-53
anions  3:1744-57
bound-bound spectroscopy  3:1744-6
bound-free spectroscopy  3:1746-8
carbon chain  3:1746
crossed-beam reactive scattering  3:1751-3
formation 3:1742-4
gas phase  3:1741-2
hydrocarbons  2:832
laboratory sources 3:1742-4
molecular interactions, dynamics  3:1748-53
photoelectron imaging  3:1747-8
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reaction dynamics  3:1741-2, 1748-54
stability  3:1742
total rate coefficients  3:1749-51
anisoles, water deuteration 2:841
anisotropy  3:1867-70
helium droplets  3:1562-3
nonpolar molecules  2:1241
anomalous Zeeman effect 1:193, 234-5
Antarctic ozone hole  3:1973
antimonide diode lasers  2:1032-3
anti-Stokes lines  1:23-4
see also coherent anti-Stokes Raman scattering
antisymmetric bending, carbon monoxide dimers
2:871-3
AOM see acousto-optical modulators
2AP see 2-aminopyridine
3AP see 3-aminophenol
APE see 2-amino-1-phenyl ethanol
apodization 2:971-4
applications
femtosecond time-resolved rotational Raman four-wave
mixing 2:1251-9
rotational spectroscopy  2:801-2
approximate kinetic balance 1:416
argon  1:232-3, 2:847, 3:1628
argon—carbon monoxide complexes  2:867
argon—deuterium cyanide complexes  2:868-9
argon—H3™ complexes 2:891-3
argon—HO» complexes  2:889-91, 910
argon—hydrogen cyanide complexes 2:868-9
argon—hydrogen halide complexes 2:865-6
argon-ion lasers  2:1157

argon—OH complexes  2:898, 901-9
average potentials  2:906, 909
argon—SD complexes  2:887-8

argon-SH complexes 2:887-9, 898, 901-9
average potentials  2:906
difference potentials  2:906
aromatic dimers  2:1357-63
aromatic rings ~ 2:834-6 v
see also benzene; cyclo. . .; phenol
aromatic water complexes 2:1353-7
ARPACK software package 2:903-4
ARPIS see angle-resolved photoion-yield spectroscopy
AS see acceptor switching
assignment
complex Fourier transform infrared spectra
2:990-1007

evolutionary algorithms  2:1353-63
spectra
liquid crystal solvates 2:1366-8
two-laser experiments 3:1573-4

astronomical spectroscopy  2:939-63, 1277-80
diffuse interstellar bands  2:1338-40, 3:1746
electronic spectra  2:1336-40
internal rotation with hindered motion
known interstellar molecules  2:940
large organic molecules  2:955
mass-selected cold ions  2:1336-8
molecular anions  3:1741

2:953-4

radicals  2:950-3
recent systems  2:954-8

refractory species  2:955-8
spherical top molecules  3:1441-2
asymmetric rotors  1:62-4

eigenvalues 1:62-4
electric dipole moments  1:78-9
Hamiltonians 1:62-3
internal  1:98-108

generalizations  1:105-8

rotation splittings  1:99
isometric substitutions  1:92
lowest energy levels  1:64
mass-dependence corrected moments of inertia  1:74
quadratic Stark effect 1:82-3
with symmetric tops  1:97
symmetry operations 1:62-3
vibrational corrections  1:68-71
asymmetric stretching, formic acid dimer
asymmetric-top molecules
A reductions  1:594
band intensities  2:1189
effective Hamiltonians  1:151-4
pure rotation spectra, Raman spectroscopy
quadratic terms ~ 1:592-3
quartic terms ~ 1:593-5
Raman spectroscopy  2:1181-3, 1189
rotational spectra  2:1181-3
vibration-rotation spectra  2:1181-3
asymptotic boundary conditions  1:479-81
Atacama large millimeter array (ALMA)  2:957-8
atmospheric radiative transfer
principles  3:1975--8
spectroscopic databases for modeling
atmospheric spectroscopy  3:1971-92
current topics  3:1982-9
Earth’s atmosphere  3:1971-92
change 3:1972-4
observations  3:1978-81
radiation  3:1974-5
strong ultraviolet-visible absorbers
structure/composition  3:1971-2
isotopic species  3:1984-6
laboratory studies  3:1982-8
molecular line profiles  3:1988
reactive species  3:1986-8
spectroscopic parameter uncertainty
sulfur hexafluoride  3:1441
Titan  3:1443
uncertainty requirements  3:1982-4
unstable species  3:1986-8
vibration-rotation theory  3:1988-9
atom-atom potentials, spherical top molecules
atom-diatom systems  2:900-9

2:1124-6

2:1181-3

3:1977-8

3:1978

3:1982-4

3:1451

ab initio calculations  2:901-2
dynamics calculations  2:902-4
spectral analysis  2:904-7

atomic clocks 1:682-3
atomic hydrogen see hydrogen atoms
atomic mean-field integrals (AMFI)  1:422
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atomic orbitals (AO)  1:328-9 Auger spectroscopy  3:1655-89
Mgller—plesset perturbation theory  1:348-50 core-excited species  3:1675--84
atomic states, term symbols  1:285-6 Doppler splitting  3:1675-7
atomic units, quantum chemistry ~ 1:300-2 electronic states  3:1675
atom-polyatomic radical complexes  2:910-3 electron-photoelectron coincidence  3:1673-5
atoms polyatomic molecule dynamics 3:1680-4
anomalous Zeeman effect  1:193 process  3:1657
conventions  1:276-8 spectral line broadening  1:47
electric field effects 1:194-6 surface science  3:1666-7
electronic spectroscopy ~ 1:227-35 X-ray photoelectron spectroscopy  3:1664-7
electronic structure  1:179-96 autocorrelation, femtosecond spectroscopy ~ 3:1819-21
electrostatic coupling  1:185, 187-8 autoionization  1:253, 3:1596
fine structure  1:635-6 electronic spectroscopy  1:252, 253-4, 3:1607-10
hyperfine structure  1:188-90, 636-7 hyperfine  1:254
LS coupling 1:185-7 lifetimes of molecular Rydberg states ~ 1:500-1
magnetic field effects 1:192-4 molecular Rydberg states  1:500-1
nuclear Paschen-Back effect 1:193-4 quantum defect theory  1:500—6
Paschen—Back effect 1:193 reactive scattering  1:502—4
radiative corrections  1:636 rotational  1:253, 3:1600-3
Rydberg states  1:190-2 shape resonances  3:1611-2
spin—orbit coupling  1:185, 187-8 spin—orbit  1:254, 3:1610, 1623
Stark effects  1:233-7 vibrational  1:253, 3:1603-7
ultracold  3:1772-5 widths  1:254, 500-1, 3:1601, 1622
Zeeman effects  1:233-5 auxiliary basis sets  1:371-3
atropoisomerism, bisphenols  2:835-6 F12 methods  1:372
attosecond spectroscopy  3:1781-802 averaged Fock operators  1:342-3
carrier envelope phases  3:1789-90 average distance between electron and nucleus  1:181
classical propagation  3:1784-5 avoided crossings  1:698, 3:1630, 1886-90
collision and optical physics synthesis ~ 3:1786-8 axis systems, embedding  1:556
cosine pulses  3:1828 axisymmetric expansions, supersonic-jets 2:1025-6
dynamics  3:1790-5 azaindole  2:1308
electron/recollision interferometry  3:1787
frequency-resolved optical grating 3:1830-1 backward-wave oscillators (BWO) 2:855-6, 866, 891-3, 893,
future prospects  3:1799-800 1273
higher photon energies  3:1831-2 Balle—Flygare spectrometers  2:802-3
high-harmonic generation 3:1788-9 Balmer lines  1:228
holography  3:1798-9 band intensities 2:1183-90
ionizations in strong laser fields 3:1783—4 asymmetric top rotator molecules  2:1189
Keldysh parameter 3:1784 diatomic molecules 2:1186—9
laser-induced electron diffraction  3:1782, 17968 linear molecules  2:1186-9
light sources  3:1825-31 spherical top molecules 2:1189
measurement  3:1789-99 symmetric top molecules  2:1185-7
molecular structure  3:1795-9 barrier heights and shapes 1:377-80
nuclear dynamics  3:1792-4 R12 methods 1:377-8
optical and collision physics synthesis  3:1786-8 base pairs, adenine-thymine  3:1960-2
photon/electron coherent conversions  3:1787-8 base quantities  1:266-7
pulse characterization  3:1828-31 basis functions
pulse generation 3:1781-2, 1788-90, 1825-31, 1827-8 coordinates  1:557-8
pump-probe experiments  3:1790-2 two-electron  1:367
quantum mechanical models  3:1786 basis sets
recollision  3:1784-5 ab initio theory  1:364, 366-72, 452-5
reconstruction of harmonic beating by two-photon transitions errors  1:366-7
3:1829-30 expansion  3:1477-8
single pulses  3:1789-90, 1828 F12 methods 1:371-2
streaking  3:1791-2 hydrogen atoms  1:454
strobing, electronic dynamics  3:1794-5 optimized 1:371
strong field processes  3:1781, 1783-6 transformations  3:1496-9
sublasercycle dynamics 3:1792-5 basis set superposition error (BSSE)  2:1122
tunneling  3:1792 BB see n-butylbenzene

attosecond streak cameras  3:1783 beam depletion  3:1577
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Beer—Lambert absorption law  2:1134
Bel, definition 1:303-4
bending excitations
ozone 3:1896-7
water  3:1895-6
bending normal modes, acetylene  3:1999-2000
bending states
acetylene  3:1999-2005
rotational structure  3:2002—4
statistical weights  3:2004-5
vibrational angular momentum  3:2000-2
antisymmetric  2:871-4
methane  1:527-9
rotational structure, acetylene  3:2002-4
XY, molecules 1:526-9
benzene (Bz)
3C-isotope effects  2:1099-104
Fourier transform infrared spectra  2:979-80
isotopomers  2:1098-104
7 molecular orbitals 1:214
pulsed-field-ionization zero-kinetic-energy  3:1632-3
Raman spectroscopy  2:1156, 1177-8, 1208
rotational constants  2:1210
symmetry classes 2:999
vibration-rotation spectra  2:1177-8
benzene—rare-gas atom complexes  3:1726
benzene—trifluoromethane complexes 2:843-4
benzene—water complexes 3
benzoic acid dimers  2:1362-3
benzonitrile dimers  2:1359-62
benzotriazole 2:1365-6
biacetyl 1:623-9
local-mode analysis  1:625-9
quantitative mode analysis  1:624-5
bifurcation tunneling
water dimers  2:877
water pentamers 2:884
water trimers  2:881, 882
binary helium complexes  2:920-2
binary multiples, prefixes 1:297-8
binding energies
ionic complexes  2:887
valence electrons  3:1595
biological molecules
DNA bases  2:839, 3:1933-8, 1951-64
hydrogen—-bonding 2:1311-3
proton transfer  2:1312-3
tautomers  3:1951-4
double resonance spectroscopy  3:1919-41
gas-phase spectroscopy  3:1943-70
homochirality 1:670-2
infrared—ultraviolet double resonance spectroscopy
3:1919-41
laser vaporization 3:1920-1
microwave spectroscopy  2:838-40
multiphoton resonance spectroscopy  3:1943-70
peptides  3:1924-31, 1965-7
biomarkers, breath analysis 2:1145
biomolecular homochirality, hypotheses  1:670-2
birefringence, phase matching  3:1817

bismuthine 1:397-9
bisphenols, atropoisomerism  2:835-6
Bixon-Jortner model, exponential decay  1:48
bleaching, third-order nonlinear spectroscopy  3:1843
blind FROG  3:1831
Bloch model  3:1840
blue shifts
helium droplets  3:1562
Stark states  3:1630-3
BNB radical, resonant-enhanced multiphoton ionization
2:1333-4
BO see Born—Oppenheimer
BOB see Born—Oppenheimer breakdown
BODC see Born-Oppenheimer diagonal correction
body-fixed coordinates  1:554-9
embedding  1:556
singularities  1:554, 556
Bohr magneton  1:188, 635, 3:1416
Boltzmann distributions  2:1022
bond angles, structure determination 1:74
bond dissociation energies  1:28-9, 3:1865-7
m-bonding  3:1730-1
nr-bonding  3:1731-2
bond lengths, structure determination  1:74
bond order reversal, linear polyenes  2:1303
bond stretching
C-H
diatomic molecules  1:129
isotopomer-selective overtone spectroscopy
2:1104-5
molecular motion  1:148
polyatomic molecules 1:140-1
C-0 3:1579
formic acid dimer 2:1124-6
Born—Oppenheimer (BO) approximation  1:27-30, 175, 445,
552-4
adiabatic corrections  1:553
diatomic molecules  1:118-22
nonadiabatic corrections  1:553, 3:1887
Raman spectra  2:1159-60
relativistic electronic structure theory  1:407
rotational spectroscopy ~ 1:57-8, 118-22
Born—-Oppenheimer (BO) constant  1:637
Born—-Oppenheimer breakdown (BOB)  1:590-1
Born—Oppenheimer diagonal correction (BODC)  1:553,
562-3, 567
boron trifluoride, potential energy surfaces  3:1679-80
boson properties  1:312
bound-bound spectroscopy, molecular anions  3:1744—6
bound-free spectroscopy, molecular anions ~ 3:1746-8
BOXCAR functions
Fourier transform infrared spectroscopy  2:973-4, 977
Raman spectroscopy  2:1191, 1239-40, 1249-51
Brackett lines, hydrogen atoms  1:228
Bragg reflectors  3:1812
breath analysis 2:1144-7
Breit-interactions  1:414
Breit—Pauli Hamiltonians  1:421-2
Bremsstrahlung  3:1702
broadband components, definition  2:802
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Broida-type ovens  2:947-8
p-bromo-biphenyl, in magic mixture
bromochlorofluoromethane

Fourier transform infrared spectroscopy

995

rovibrational spectra  2:997-8
BSSE see basis set superposition error
buffering, effective Hamiltonians  3:1477
n-butylbenzene-argon complexes, photoionization spectroscopy

3:1726-17

n-butylbenzene (BB), gas phase 2:1295-7
BWO see backward-wave oscillators
Bz see benzene

2:1367-8

2:985-90, 992,

13C-isotope effects, benzene  2:1099—104
Cs 2:1334-5
Céh, spin—orbit coupling
Cis  2:1335-6
Cig  2:1335-6, 1340
C22 2:1335-6
CABS see complementary auxiliary basis sets
cage structures, water hexamers  2:885-7
CALOS see cavity leak-out spectroscopy
candela, definition 1:295
canonical Van Vleck perturbation theory (CVPT)
carbohydrates

hydrogen bonding  3:1930-3

infrared —ultraviolet double resonance spectroscopy

3:1929-34

carbo ions, infrared spectroscopy

2:1328-9

3:1501-2

2:1270

carbon chain anions  3:1746
carbon chain cations 2:1326-8
carbon chain radicals  2:1326-8

carbon clusters

carbon dioxide
ambient air monitoring  2:1140
Auger spectra  3:1681-2
collisional cooling  2:983
electronic autoionization
Fourier transform infrared spectra

carbon dioxide lasers  2:1034, 1132

carbon disulfide 2:1251-3
fingerprint spectra  2:983

carbon monoxide

2:1023, 1026, 1055

3:1608-9
2:979-81, 983

Auger spectra  3:1674

dimers  2:870-3

dinitrogen complexes  2:873-4
electronic spectroscopy  1:241-5

Fourier transform infrared spectra  2:977-9
predissociation phenomena  2:1386-9
rare gas complexes  2:866-8
carbon monoxide lasers  2:1034, 1132
(carbonmonoxy)hemoglobin ~ 3:1838
carbon tetrafluoride  2:1199-200
carbonyl spherical tops  3:1442-3
carbonyl sulphide 2:979-83, 991
fingerprint spectra  2:983
carrier-envelope phases (CEP)
attosecond spectroscopy
femtosecond spectroscopy

3:1789-90
3:1815-7

CARS see coherent anti-Stokes—Raman scattering
Cartesian coordinates  1:85
Cartesian Gaussians  1:444
cascaded Auger decay processes  3:1792
CASPT?2 see complete-active-space perturbation theory to
second order cations  3:1691-711
action spectroscopy ~ 3:1700-5
cavity ring-down method 3:1695-6
concentration modulation  3:1696-8
cooling 3:1693-4
Fourier transform microwave spectroscopy  3:1706
frequency modulation spectroscopy  3:1699-700
generation  3:1692-4
infrared spectroscopy  3:1695-705
laser-induced chemical reactions  3:1705
matrix-isolation techniques  3:1705
millimeter wavelengths  3:1705-6
modulation techniques  3:1696-700
photodissociation  3:1700-5
photoinduced Rydberg-ionization  3:1703-5
submillimeter wavelengths  3:1705-6
ultraviolet spectroscopy ~ 3:1695-705
velocity modulation  3:1698-9
visible wavelengths  3:1695-705
cavity enhanced absorption spectroscopy (CEAS), acetylene
3:2011
cavity-Fourier transform microwave spectrometers
821
cavity leak-out spectroscopy (CALOS), trace gas sensing
2:1137
cavity ring-down (CRD) spectroscopy

2:802-3,

acetylene  3:2011

cations  3:1695-6

diffuse interstellar bands  3:1695-6
Earth’s atmosphere  3:1980
supersonic-jets  2:1028

trace gas sensing 2:1136-7, 1141
transient molecules  2:1326-8

C-bonded isomers  2:870-3
CBS see complete basis set
CCDs see charge-coupled devices
CCP radical, interstellar ~ 2:957
cc-pVXZ-F12 basis sets  1:371-2
CCSD see coupled-cluster singles and doubles
CCSD(T) see coupled-cluster theory with singles, doubles and
perturbative triple excitations
CEAS see cavity enhanced absorption spectroscopy
CEASAR see coaxially aligned electrodes for Stark effect
applied in resonators
cellobiose  3:1930—4
center-of-mass motion
centrifugal distortion
asymmetric rotors  1:69-71
planar molecules  1:70-1
symmetric rotors  1:99
CEP see carrier-envelope offset phase; carrier envelope phases
CEPA see coupled electron pair approximation
CEPA, substituted methane derivatives  1:522
cesium sputter ion sources, anion formation  3:1743
channel base pairs, quantum defect theory  1:476-7

1:26-7
1:66-71, 98-9
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channel interactions, multichannel quantum defect theory
1:484-6, 508
Chappuis bands, ozone  3:1888-9, 1898-9
character tables
Cg)\, extended point group  1:238
Cy, point group  1:210
Cwov point group  1:195
C(zzv) spin double group  1:218
Cgi) spin double group 1:218
Doon point group  1:196
D3y, point group  1:247
Ds, point group  1:215
Den point group  1:213
group theory 1:35-6
Kp point group  1:180
Tff) spin double group  1:246
charge-coupled devices (CCDs)  2:1159
charged water clusters  3:1745-6
charge-transfer complexes  2:844-5
CH chromophores
diatomic  1:129
molecular motion  1:147-8
polyatomic  1:140-4
Chebychev polynomials  3:1891
checking dimensions, SI units ~ 1:299
chemical reactions, de facto conservation of nuclear spin
symmetry  1:692-3
CHs* jon  2:1280-2
chiral complexes 2:845
chirality 1:665-74
biomolecular 1:670-2
hypotheses  1:670—4
isotopic  1:678-80
parity violation dynamics  1:680-2
symmetry breaking 1:665-70
chirped-pulse amplification (CPA)  3:1814-5, 1817
chirped-pulse Fourier transform microwave (CP-FTMW)
spectroscopy ~ 2:777-95, 801-26
adiabatic rapid passage 2:779-80
coherence excitation  2:782-7
design issues  2:805-11
digitizers  2:810-1
double-resonance  2:815-7, 821
emerging applications  2:820-2
excitation  2:806-7
fast-passage signal = 2:784-7
interaction region  2:809-10
isotopomers  2:814-5, 821-2
large molecules  2:803-4, 811-20
linear fast passage 2:780-2
low frequencies 2:803-4, 811-4
low-noise receivers  2:810-1
measurement time  2:818-20
pulse amplification  2:808-9
pulse generation  2:808
sample consumption  2:818-20
selective excitation double-resonance  2:815-7
spectrometer design  2:805-6
Stark effect 2:817-8
sweep rates  2:806

transient phenomena  2:778-82
unstable conformers  2:814-5
weakly bound clusters  2:814-5
chlorodifluoromethane  2:1041-2
chlorofluorocarbons  2:1041-4
CH-stretching
diatomic molecules  1:129
isotopomer-selective overtone spectroscopy  2:1104-5
molecular motion  1:148
polyatomic molecules 1:140-1
(CH3)3 XCl molecules 1:616-21
high-barrier tunneling-rotation  1:615-9
internal rotation
group theory and tunneling 1:611-9
quadrupolar coupling 1:619-21
quadrupolar coupling, internal rotation  1:619-21
torsion—rotation  1:618--21
quadrupolar interactions  1:619-21
CI see configuration-interaction
CIPSO see configuration-interaction with perturbation including
spin—orbit coupling
CISD see configuration-interaction restricted to single and
double excitations
classes, group theory  1:35
classical covariant kinetic energy, asymmetric internal rotors
1:105
classical Hamiltonians  1:60
classical harmonic vibrations, polyatomic molecules 1:135-6
classical mechanical effective Hamiltonians  3:1504-7
classical mechanics, quantum mechanics comparison  1:2-3
classical normal-mode treatment
molecular motion  1:145-6
rotational —vibrational spectra  1:134-7
classical propagation, recollision  3:1784-5
closed channels, multichannel quantum defect theory  1:477,
479-80
closed-shell coupled perturbed Hartree—Fock equations
1:339-41
closed-shell cyano derivatives  2:832-3
closed-shell Fock operator, variational conditions ~ 1:331
closed-shell hydrocarbons, microwave spectroscopy  2:831
closed-shell isocyano derivatives  2:832-3
closed-shell self-consistent field (CLSCF) wavefunctions
1:331-2, 346-8
higher-order analytic derivatives  1:348
Z vector method  1:346-7
clusters  2:853
electronic spectroscopy  2:1051-5
gas phases  2:1308-13
water  2:879-87
CMA-ES see covariance matrix adaptation evolutionary strategy
CNPI see complete nuclear permutation inversion
CN radical, interstellar spectrum  2:940
coaxially aligned electrodes for Stark effect applied in
resonators (CEASAR) experiments  1:622
coherence lengths, phase matching  3:1817
coherent amplification, Bremsstrahlung  3:1702
coherent anti-Stokes—Raman scattering (CARS)  2:1191-7,
1202-5, 1218-20, 1223
comparison to related techniques  2:1331
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coherent anti-Stokes—Raman scattering (CARS) (continued )
double-sided Feynman diagrams — 3:1841-3
intensity expressions  2:1195-7
line broadening  2:1218-20
observed spectra  2:1198-202
photoacoustic  2:1202-5
coherent conversions, electrons/photons  3:1787-8
coherent monochromatic excitation  1:6—12
between two quantum states 1:10-12
weak-field quasi-resonant approximation
coherent monochromatic radiation  1:6—8
coherent polarization, gases  2:1208
coherent spectroscopy
Doppler-free  3:1771-2, 1775-6
double resonance  2:751-2, 755-9
femtosecond time-resolved rotational Raman four-wave
mixing 2:1237-64
principles  2:1238-49
Fourier transform microwave
864
chirped 2:782-4
one-dimensional double resonance
Raman  2:1190-2
femtosecond  2:1237-64
relaxation times 2:724
time-gated 3:1775-6
two-dimensional double resonance
coherent units, SI units  1:299
coincidence inner-shell spectroscopy  3:1669-89
Auger electron-photoelectron coincidence methods
3:1673-5
EPICEA method 3:1671-2
photoelectron-photoion-photoion
polyatomic molecule dynamics
collimated molecular beams
laser-induced fluorescence
optothermal spectroscopy  3:1763-5
resonant two-photon absorption  3:1762
collisional broadening  1:50, 3:1448-52
collisional broadening Fourter transform infrared spectroscopy
2:983-5
collisional cooling Fourter transform infrared spectroscopy
2:983
collisional dephasing
collisions
dynamics  2:802
nuclear spin modifications
physics  3:1786-8
color center lasers  2:1132
combination differences method  1:25
combination tables, group theory 1:34
combined wave coherent anti-Stokes—Raman scattering

1:9-10

2:737-40, 751-2, 782-7,

2:751-2

2:755-9

3:1677-80
3:1680-4

3:1761-3

2:1245

1:652-3

(cw-CARS) 2:1193
combined wave functions, electronic motion calculation
1:561
comb pulses  2:1395-401
amplification  2:1398-401
upconversion  2:1396-8

commutation of one-electron Dirac Hamiltonians  1:413
COMPACT see compact passage-acquired-coherence technique

compaction of eigenvectors  1:580
compact passage-acquired-coherence (COMPACT) technique
2:792-3
complementary auxiliary basis sets (CABS)
F12 methods 1:371-3
singles energy correction  1:372--3
complete-active-space perturbation theory to second order
(CASPT2) 1:410
complete active space self-consistent-field (CAS-SCF) theory
1:445
complete basis set (CBS) limit  1:390, 393-5
complete nuclear permutation inversion (CNPI) groups
1:608-15, 621-9
complexes
see also individual complexes. . .
electronic spectroscopy of gas phases
free radicals  2:897-915
complex resonances
autoionization  1:505-6
quantum defect theory  1:499-500
complex-valued Lorentzian lines, double-sided Feynman
diagrams  3:1840-1
computational efficiency. coordinates ~ 1:555
concentration modulation, cation spectroscopy ~ 3:1696-8
concurrent tunneling pathways, internal rotors  1:611-9
condensed phases, absorption intensities 1:293-4
confidence intervals  1:315
configuration-interaction (CI) method  1:363-88, 445, 513-4
coupled perturbed multiconfiguration Hartree—Fock equations
1:345-6 ‘
first derivative  1:335-6 1
multiconfiguration self-consistent field wavefunctions
1:337-8
relativistic electronic structure theory
second derivative  1:336-7
variational conditions  1:335
wavefunctions  1:334-7
Z vector method  1:346-7
configuration-interaction with perturbation including spin—orbit
coupling (CIPSO)  1:423
configuration-interaction restricted to single and double
excitations (CISD)  1:410
conformational analysis
electronic spectroscopy
gas phases  2:1295-301
isomers, electronic spectroscopy  2:1296-7
conformers, peptides  3:1966-7
conical intersections, structure calculations
conjugated elements, group theory  1:35
connected cluster amplitudes  1:411
conservation of nuclear spin symmetry  1:686-9
continuous jets, supersonic expansions  2:1026
continuous space-time symmetry  1:641-2
continuous-wave cavity ring-down (cw-CRD) spectroscopy
acetylene  3:2011, 2013
transient molecules  2:1326-8
continuous-wave external cavity diode lasers (cw-ECDL)
trace gas sensing  2:1141-2, 1147-8
vapor phase analysis  2:1147-8

2:1308-13

1:409-11

2:1295-301

3:1888-9
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continuous-wave Fourier transform microwave (cw-FTMW)
spectroscopy  2:727-34
absorption  2:727-8
dipole correlation function  2:727
double resonance  2:751--2
Maxwell’s equations for waveguide cells  2:729-30
molecular coherence detection  2:751-2
propagation  2:728-9
slow-passage waveguide instruments  2:730-4
stationary gas slow-passage signal  2:731-4
superlattice multipliers ~ 2:734
continuous-wave infrared-laser jet spectroscopy  2:1119-21
continuous-wave vacuum-ultraviolet (cw-VUV) spectroscopy,
Lyman-« excitation of hydrogen  2:1392
continuous-wave vacuum-ultraviolet sources  2:1382-3
continuum wave packets  3:1782
contracted basis sets  1:577-80
A-T  1:579
A-V  1:579-80
contracted spin—orbit configuration-interaction ~ 1:422
conventions  1:263-323
abbreviations/acronyms  1:316-9
absorption intensities  1:292-4
angular momentum operators ~ 1:283
atomic states  1:285-6
atoms 1:276-8
base quantities  1:266-7
data 1:264-70
electricity  1:271-2
electromagnetic radiation  1:288-91
fundamental physical constants  1:310-1
italic/roman font usage 1:268-70
magnetism  1:271-2
mathematical symbols  1:305-9
molecular states  1:286
molecules  1:276-8
particle properties  1:311-3
quantum chemistry  1:272-6
quantum mechanics  1:272-6
quantum numbers  1:283
SI units  1:294-305
spectroscopic ~ 1:279-82
symmetry notations 1:700-1
symmetry operators  1:284-5
tables of quantities 1:270-94
transitions  1:286-7
uncertainty  1:313-6
convergence
ab initio theory 1:365-6
to every limit  1:464-6
cool hydrogen plasmas  1:566-7
Cooper minima  3:1598-9
coordinates
assignment  1:554-9
basis functions  1:557-8
body-fixed 1:554-9
direct integration ~ 1:557
discrete variable representation  1:558-9
grid-based methods  1:558-9
hyperspherical ~ 1:555, 558

internal  1:554-6
molecule-fixed 1:284
Multimode  1:559
polyatomic molecules  1:554-9
rotation  1:556
singularities  1:554, 556
space-fixed 1:285
variational principle 1:557-8
vibrations  1:556-8
core-excited species 3:1675-84
core polarization, sodium atoms  1:461
core-valence (CV) correction  1:561
Coriolis coupling  1:59
see also Renner—Teller coupling
dynamics  3:1867-8
perturbation theory =~ 1:391
reduced Hamiltonians  1:597
Coriolis interactions
carbon monoxide—dinitrogen complexes  2:874
water dimers ~ 2:879
Coriolis resonance  1:598
correlated wave functions, spin—orbit coupling  1:422-3
correlation cusps, molecular properties, ab initio theory
1:365-6
correlation energy, relativistic electronic structure theory
1:409
correlation holes
definition  1:365
Slater-type germinals  1:367
correspondence principle scaling ~ 3:1502-4
cosine pulses, attosecond spectroscopy ~ 3:1828
C-O stretching  3:1579
COT see 1,3,5,7-cyclooctatetraene
Coulomb integrals  1:444
Coulomb potentials  3:1783-4
Coulomb problem 1:472-4
counterpoise (CP) procedures  1:398
coupled basis, interacting nuclei ~ 3:1420
coupled-cluster (CC) method  1:350-2, 411-2
clectronic motion calculation  1:560
potential energy surface calculations  1:513
Z vector method  1:351
coupled-cluster singles and doubles (CCSD) method  1:390,
393-5, 399-400, 411-2
correlation cusps  1:365-6
diatomic systems  1:519-20
electrical energy  1:350
F12 methods 1:369-71
higher order excitations  1:370-1
hydroxy-methylene  1:399-400
intramolecular dynamics  1:519-20
triatomic systems  1:519-20
coupled-cluster theory with singles, doubles and perturbative
triple excitations (CCSD(T))  1:390, 393-9, 412
anharmonic vibrational frequencies  1:381
atom-diatom systems  2:901-2
barrier heights/shapes  1:377-80
diatomic systems  1:520-1
electronic motion  1:560
F12 methods 1:370-1, 376-80
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coupled-cluster theory with singles, doubles and perturbative
triple excitations (CCSD(T)) (continued)
Fourier transform microwave spectroscopy
frozen-core approximation 1:373-7
harmonic wavenumbers  1:376-80
intramolecular dynamics ~ 1:520-1
mercury tetrafluoride  1:395-6
stationary points  1:373-6
triatomic systems  1:520-1
coupled electron pair approximation (CEPA)  1:445, 461-2
coupled perturbed configuration-interaction (CPCI) equations
1:343-4
coupled perturbed Hartree—Fock (CPHF) equations
1:339-43
averaged Fock operators
closed shell  1:339-41
coupled perturbed multiconfiguration Hartree—Fock (CPMCHF)
equations  1:344-6
coupling of angular momenta
in atoms  1:184
in diatomic molecules  1:204
coupling-models
nonexponential decay  1:49-50
non-Lorentzian lineshapes  1:49-50
time-dependent population dynamics  1:147-8
covariance matrix adaptation evolutionary strategy (CMA-ES)
2:1348-9
versus genetic algorithms ~ 2:1350
covariant kinetic energy, asymmetric internal rotors  1:105
CP see counterpoise procedures
CPA see chirped-pulse amplification
CPCI see coupled perturbed configuration-interaction
CP-FTMW see chirped-pulse Fourier transform microwave
spectroscopy
CPHF see coupled perturbed Hartree—Fock
CPMCHF see coupled perturbed multiconfiguration
Hartree —Fock
C,,, point groups
axes definitions  2:999
character table 1:210
symmetric internal rotors  1:101-5
CPT theorem 1:643-4, 709-11
CRD see cavity ring down; cavity ring-down
CRDS see cavity ring-down spectroscopy
CRIE see cross-correlation ionization energy
cross-correlation ionization energy (CRIE) spectra
3:1642-3
crossed-beam reactive scattering  3:1751-3
cross-peaks, two-dimensional infrared spectroscopy  3:1845
cryogenic jets, infra-red-laser jet spectroscopy  2:1120
cryogenics
Doppler-free spectroscopy  3:1772-5
helium droplet nanocryostats ~ 3:1551-94
C, symmetry, two equivalent internal rotors 1:106
CV see core-valence correction
CVPT see canonical Van Vleck perturbation theory
cw-CARS see combined wave coherent anti-Stokes—Raman
scattering
cw-ECDL see continuous-wave external cavity diode lasers
cyano derivatives  2:832-3

2:921-2

1:342-3

1:77-8

cyanogen 2:1164-8

molecular constants  2:1167

pure rotation spectrum  2:1164-5
cyanomethylene, astrophysical spectrum  2:951-2
p-cyanophenol—water complexes  2:1354-6
cyanopolyacetylenes  2:1329-30
cyclobutane

ab intio calculations  2:1261

ring puckering  2:1253-7
1,3,5,7-cyclooctatetraene (COT)

1257-9. 1262

cyclopentadienyl cation

Frost—Musulin diagram  1:216

Jahn-—Teller effect 1:221-3

7 molecular orbitals  1:216
cyclopentadienyl radical, Jahn—Teller effect
cyclopentane, pseudorotation  1:110

2:1210-2, 1248-9,

1:22]1-3

cyclopropane  2:1209-10
cystein, SH vibrations  3:1838
cytosine  3:1951

Czerny-Turner spectographs  2:1157

D1 see one-electron Darwin term
D2 see two-electron Darwin term
Dyp, point group, irreducible representations  1:104
Ds, point group, character table  1:247
Dsy, point group, character table  1:215
Dg), point group, character table  1:213
DA see dissociative electron attachment
D,>H™ ion, astronomical observation  2:1278-9
D37 ion, astronomical observation  2:1278-9
D307 ion, astronomical spectroscopy  2:1279-80
Darling—Dennison resonance (DD)
acetylene  3:1997, 2000
polyatomic molecules  1:138-40
data
acquisition  2:944-5
presentation conventions
quality  3:1982-4
DBOC see diagonal Born—Oppenheimer correction
DC glow discharges  2:946-7
4d complexes, nitric oxide  1:456
DD see Darling—Dennison resonance
decatetraene (DT), intramolecular dynamics
decibel, definition 1:303-4
de facto breaking, nuclear spin symmetry
de facto conservation, nuclear spin symmetry
de facto symmetry breaking 1:666—70
degenerate four-wave mixing (DFWM)
comparison to related techniques
Raman spectroscopy  2:1208-12
transient molecules  2:1331-3
degenerate vibrational states
corrections  1:71-2
electric dipole moments ~ 1:77
lambda-doubling  3:1432-4
rigid rotors  1:65-7
spherical tops  1:597-8
symmetric tops  1:597-8, 2:1173-6
vibration-rotation interactions  1:597-8

1:264-70

2:1302-4

1:686-9
1:692-3

2:1331
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degenerate ground states, diatomic radicals  1:130-2
delayed ionizations, thymine  3:1962-4
de lege conservation, nuclear spin symmetry  1:686—9
de lege symmetry breaking 1:666, 668-70
de lege violations, nuclear spin symmetry  1:695-6
delta function, time-resolved spectroscopy 1:16
density fitting (DF)
ab initio theory = 1:368-9
Mgller—plesset perturbation theory — 1:350
density functional theory (DFT)  1:390-1, 513-4
deperturbations ~ 3:1474
dephasing
Kubo’s stochastic theory of lineshapes  3:1849-52
microscopic theory  3:1849-52
depletion of ozone  3:1972-4
depolarization factors, photoacoustic Raman spectroscopy
2:1204-6
derandomized (DR) algorithms  2:1348
versus genetic algorithms  2:1350
detection cone angles  3:1880-1
deuterated methane  2:983-5
deuterated water  2:841, 878, 879, 1279-80
deuterium  2:887-8, 1159, 1278-80
deuterium chloride, Auger spectra  3:1677
deuterium cyanide, argon complexes  2:868-9
deuterons, particle properties  1:312
DF see density fitting; dispersed fluorescence
0-DFB see o-diflourobenzene
DFCS see direct frequency comb spectroscopy
DFG see difference frequency generation
DFT see density functional theory
DFWM see degenerate four-wave mixing
DHPH see 9,10-dihydrophenanthrene
diabatization, electronic structure calculation 3:1889-90
diagnostic tests for least squares fits  1:602
diagonal Born—Oppenheimer correction (DBOC)  1:408
diagonalization-truncation recoupling methods  1:577
DIAL see differential absorption lidar
diatomic hydride radicals  3:1875-6

diatomic molecules  1:130-2, 196-210, 235-45, 3:1415-34

angular momentum coupling  1:201-9
rovibronic structure  1:204-9
vibronic structure  1:203-4
effective Hamiltonians  3:1470-8
electronic states  3:1470-2
remote perturbers  3:1472-4
electric quadrupolar transitions  1:237-8
electronic configurations  1:198-9
electronic spectra  1:235-45
electronic structure  1:196-210
electronic terms  1:199-200
electronic wave functions 1:199-200
electron spin ~ 1:591-2
energy levels and infrared spectra  1:118-33
forbidden transitions 1:237-8
frame transformations  1:497-8
homonuclear  1:123-7
hyperfine structure  1:209-10
intercombination transitions  1:238-9
Kratzers formula  2:1160

magnetic dipolar transitions  1:237-8
molecular orbitals  1:197-200
nuclear motion  1:30-2
potential energy surfaces 1:519-21
quantum defect theory  1:497-8
quantum transitions  2:1160-1
Raman spectroscopy  2:1160-3
Rayleigh lines  2:1160-1
rotational energy level structures  1:208
rotational —vibrational spectra  1:118-33
quasi-exact treatment 1:118-22
radiative transitions  1:127-30
spectroscopy constants  1:122-3
symmetry/nuclear spin statistics  1:123-7
rovibronic structure  1:240-2
selection rules  1:235-7
spin multiplicity ~ 1:200-1
spin—orbit coupling  1:201-9
rovibronic structure  1:204-9
vibronic structure  1:203-4
tensors  2:1188
vibrational term  2:1160
vibronic structure  1:203-4, 239-40
diatomic nitrogen. Raman spectroscopy  2:1201-2
diatomic radicals, degenerative ground states  1:130-2
diatomic vibrational Hamiltonians  1:588-90
diatomic vibration—rotation Hamiltonians  1:590-1
diazine—water complexes  2:842
DIB see diffuse interstellar bands
diborane  2:1200
dicarbonylacetylacetonato rhodium (RDC)  3:1838
dichlorofluoromethane  2:990-7, 1042
dicyanoacetylene cations  2:1329-30
difference frequency generation (DFG) devices  3:1824
breath analysis 2:1146
isotope ratio measurements  2:1143-4
mid-infrared spectroscopy  2:1133--4, 11434, 1146-7
supersonic-jet spectroscopy  2:1033-4
urine analysis  2:1147
differential absorption lidar (DIAL) systems, trace gas sensing
2:1134
differential optical absorption spectroscopy (DOAS), trace gas
sensing  2:1138
diffuse eigenfunctions, hydrogen  1:446-7
diffuse interstellar bands (DIB)
carbon chain anions  3:1746
cavity ring-down spectroscopy ~ 3:1695-6
electronic spectroscopy  2:1338-40
diffuse vibrational structures  3:1885-909
periodic orbits  3:1894
photodissociation dynamics ~ 3:1892-901
o-diflourobenzene (0-DFB), geometry  2:846
difluorovinylidene ~ 1:396-7
digitizers  2:810-1
dihedral angles, structure determination 1:74
9,10-dihydrophenanthrene (DHPH)  2:1300-2
dilute matter  3:1656
dimensionless quantities  1:302—4
dimers  2:870-9
adenine  3:1957-60
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dimers (continued)

carbon monoxide 2:870-3
dihydrogen—hydrogen cyanide complexes
dinitrogen—carbon monoxide  2:873-4
oligomers  2:846
stacked versus hydrogen bonding competition
water  2:876-9
xenon  1:203, 243
dimethoxybenzene (DMB), hydrogen—bonding 2:1311
4.4'-dimethylaminobenzonitrile (DMABN)  2:1305-6
diode lasers
mid-infrared spectroscopy
supersonic-jet spectroscopy
dipeptides  3:1926-9
diphenylmethane  1:250-1
dipole approximation  1:13
dipole correlation function  2:727
dipole—dipole interactions, liquid crystal solvates
2:1367-8
dipole moments

2:874-6

3:1957-60

2:1132
2:1021, 1032-3, 1036-8

anion—molecule dynamics  3:1748-9
calculations  1:565-6
chirped-pulse Fourier transform microwave spectroscopy
2:804
electronic spectroscopy  2:1301-8
fitting  1:566
Raman spectroscopy  2:1155-6
dipole moment surfaces (DMS)  1:564-5
nuclear motion  1:391-2
dipole transition amplitudes  1:482-3

dip spectroscopy, isotope-selective  2:1076
Dirac’s delta function 1:16
DIRCCR12 program  1:382
direct absorption spectroscopy
gas sensing  2:1134-5
molecular anions  3:1745
direct fit, potential energy surfaces 1:564
direct frequency comb spectroscopy (DFCS)
pulse amplification  2:1398-401
pulse generation 2:1395-8

two-photon Doppler-free  2:1401-2
two-pulse  2:1402-4
upconversions  2:1396-8
vacuum-ultraviolet ~ 2:1405-8

direct integration, coordinates ~ 1:557
direction cosine matrices  1:58
direct ionization  3:1596
direct products  1:646-7
discharge cells, cation spectroscopy  3:1692—-4
disconnected cluster amplitudes  1:411
discrete sampling 1:14
discrete space-time symmetry 1:642-3
discrete variable representation (DVR)
558-9
nuclear motion  1:394-5
photodissociation dynamics  3:1891
dispersed fluorescence (DF) spectroscopy  3:1944, 1946-7
dispersion
Auger electrons
compensation

1:392, 394-5, 400,

3:1666-7
3:1808-9

double-sided Feynman diagrams  3:1840-1
femtosecond spectroscopy ~ 3:1807-9
quantum theory  2:1153-4
dissociation
Doppler splitting  3:1675-7
mass-analyzed threshold-ionization spectroscopy  3:1723-4
photoionization  3:1610-1
quantum defect theory  1:501-6
total kinetic energy release  3:1865-7
dissociative electron attachment (DA), H;  1:460
dissociative recombination, H;*  2:1277-8
distance-dependent spin—orbit coupling, rare gas dimer ions
1:429-30
distorted spherical molecules, formalisms ~ 3:1452-4
disulfur dichloride, parity violations  1:662
DKH see Douglas—Kroll-Hess
DMABN see 4,4'-dimethylaminobenzonitrile
DMB see dimethoxybenzene
DMS see dipole moment surfaces
DNA bases
double resonance spectroscopy  3:1933-8
hydrogen—bonding  2:1311-3
infrared—ultraviolet double resonance spectroscopy
3:1933-8
microwave spectroscopy  2:839

multiphoton resonance spectroscopy ~ 3:1951-64
structures  3:1951-2
tautomers  3:1951-4

proton transfer  2:1312-3
DOAS see differential optical absorption
spectroscopy
donor—acceptor complexes, microwave spectroscopy
2:844-5

doped helium clusters  2:917-36
binary = 2:920-2
experimental details  2:919-20

ternary  2:922-4
Doppler broadening
Fourier transform infrared spectroscopy
laser Raman spectroscopy  2:1157
Raman spectroscopy  2:1176-9, 1215-6
supersonic-jets ~ 2:1022
Doppler effects  1:80
spectral line broadening  1:50
velocity modulation, cation spectroscopy
Doppler-free laser spectroscopy  3:1759-79
coherent  3:1771-2
collimated molecular beams
multiphonon  3:1771
natural line widths  3:1775-7
optothermal ~ 3:1763-5
polarization  3:1769-70
saturation  3:1765-9
stimulated Raman scattering  3:1776-7
time-gated coherent spectroscopy ~ 3:1775-6
ultracold species  3:1772-5
X-ray photoelectron spectroscopy
Doppler spectroscopy
photofragment translational spectroscopy
velocity aligned 3:1861-2

2:975-6

3:1698-9

3:1759-65

3:1667-9

3:1860-1



Subject Index 2039

Doppler splitting, dissociating molecules  3:1675-7
Doppler widths
calculation  2:973-4
Fourier transform microwave spectroscopy — 2:864
millimeter wave spectroscopy ~ 2:858
tunable far-infrared lasers  2:860
double pass millimeter/submillimeter spectrometer, Arizona
2:942
double resonance (DR) spectroscopy
see also infrared—ultraviolet double resonance spectroscopy;
double resonance Fourier transform microwave

spectroscopy

atom-diatom systems ~ 2:904-9
biological molecules 3:1919-41
carbohydrates ~ 3:1929-34

chirped pulses 2:815-7, 821
computation  3:1923-4

detection  3:1921-2

doped helium clusters  2:919-20
effective Hamiltonians  3:1508—11

electric resonance optothermal spectroscopy  2:861
Fourier transform microwave  2:746-63, 863-4
one-dimensional  2:751-5
two-dimensional ~ 2:755-63

ground electronic states  3:1915-6

helium droplets  3:1583-4

infrared—ultraviolet ~ 3:1911-41

instrumentation  2:899-900, 3:1920-4

lasers  3:1922-3

molecular clusters  3:1719-20

molecular ions  3:1916-9

multiphoton ionization  3:1945-6

noncovalent bonds  3:1719-20

nucleobases  3:1933-8

peptides  3:1926-31

protonated molecular ions  3:1917-9

resonant ion dip infrared spectroscopy  3:1946

spectral hole burning spectroscopy, principles
3:1945-6

waveguide one-dimensional Fourier transform microwave
instruments  2:753-5

waveguide two-dimensional Fourier transform microwave
instruments  2:759-63

double resonance Fourier transform microwave spectroscopy
2:746-63

one-dimensional  2:751-5

short-stimulus coherence excitation  2:750-1
three-level density matrices  2:747-8
three-level optical Bloch equations — 2:748~-50

transient molecules  2:746-51
two-dimensional  2:755-63
double resonance infrared spectroscopy, isotope-selective
techniques  2:1077
double-sided Feynman diagrams  3:1839-43
linear spectroscopy  3:1839-41
third-order nonlinear spectroscopy  3:1841-3
vibrational transitions  3:1843
double toroidal analyzers (DTA)  3:1670
double zeta with one set of polarization functions (DZP)
1:390

doubly degenerate vibrations

definition  2:1164
effective Hamiltonians  3:1494-6
Raman spectroscopy  2:1164-8

Douglas—Kroll-Hess (DKH) transformations  1:418-9
DR see derandomized; double resonance
droplet formation, helium  3:1552-4
DT see decatetraene
DTA see double toroidal analyzers
duration time concept, X-ray scattering  3:1677
DVR see discrete variable representation
dynamics
atom-diatom systems  2:902-4
attosecond spectroscopy  3:1790-5
classical versus quantum systems — 1:2
effective Hamiltonians  3:1469-70, 1507-8
electronic spectroscopy  1:255-6
H (Rydberg) atom photofragment translational spectroscopy
3:1867-70
internal rotation
intramolecular
parity violation, chiral molecules
photodissociation ~ 3:1885-909
quantum mechanical calculations
polyatomic molecules
Auger electron-ion coincidences
electronic spectroscopy  1:255-6
potential energy surfaces  3:1886-90
quantum mechanical calculations  3:1890-2
torsion—rotation, group theory  1:611-32
tunneling, parity violation 1:678
visualization in state space  3:1507-8
DZP see double zeta with one set of polarization functions

1:607-32
1:607-32, 2:1301-8
1:680-2

3:1890-2

3:1680-4

Earth’s atmosphere  3:1971-92
changes 3:1972-4
current topics  3:1982-9
isotopic species  3:1984-6
local measurements  3:1980
radiation  3:1974-5
space-based measurements
spectroscopic observations
strong ultraviolet-visible absorbers
structure/composition  3:1971-2
EAs see evolutionary algorithms
EBC see extended Brillouin condition
ECDLs see external cavity diode lasers
ECP see effective core potentials
ECS-EP see energy-corrected sudden exponential power law
Edlen plots  1:448, 455, 462
effective core potentials (ECP)  1:390-1, 420
effective Fermi resonance Hamiltonians, polyatomic molecules
1:141-3
effective Hamiltonians (H™)
ABA/ABBA molecules
accidental resonances
anharmonic interactions
basis sets
expansion
transformations

3:1980-1
3:1978-81
3:1978

3:1494-9
3:1482-3
3:1484-9

3:1477-8
3:1496-9
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effective Hamiltonians (H*™) (continued) effective transition moments, spherical top molecules
buffering  3:1477 3:1446—7. '
canonical Van Vleck perturbation theory ~ 3:1501-2 EFG see electric field gradients

classical mechanical-type from quantum mechanical form eigenchannel formulation, multichannel quantum defect theory

3:1504-7 1:483-4
construction  3:1464—8 eigenergies, spaghetti diagrams  3:1510-1
contact transformation of vibrational Hamiltonian eigenfunctions  1:647-50
3:1489_94 compaction  1:580
corrections  3:1483 diffuse  1:446-7
correspondence principle scaling  3:1502-4 hydrogen  1:446-7
deperturbations  3:1474 mixing  1:639-40
diatomic molecules  3:1470-8 nuclear spin ~ 1:648
double resonance spectra  3:1508-10 rotational  1:648-9
doubly degenerate bending vibrations  3:1494—6 syntheses  1:649-50
dynamics  3:1469-70 total  1:647-8
in state space  3:1507-8 eigensolvers  1:574-81
electronic fine structure  3:1461-515 direct methods ~ 1:574
Fermi resonance polyads  3:1462 iterative methods  1:574-5
formal generalizations 3:1467-8 eigenvalues
format 3:1461-3 asymmetric rotors  1:62—4
global versus accidental resonances  3:1482-3 linear molecules  1:62
group theoretical models ~ 3:1443-5 rigid rotors  1:61
harmonic oscillators ~ 3:1478-80 spherical rotors  1:61
improvements  3:1502-4 elastic light scattering, spectroscopy theory = 1:23
increasing dimensions  3:1476-7 electrical discharge, unstable species generation
indeterminacies of fitting parameters  1:587-603 2:1322
intermode anharmonicity terms ~ 3:1486-8 electric dipole moment operator ~ 1:223-4
labeling  3:1468-9 electric dipole moments
limits 3:1476-8, 1499-1501 absorption and emission  1:74-6
linear ABA/ABBA molecules 3:1494-9 anion—molecule dynamics ~ 3:1748-9
local versus remote perturbers  3:1463-4 asymmetric rotors  1:78-9
lowest-order coupling terms ~ 3:1481-2 degenerate vibrational states  1:77
matrix element magnitudes  3:1480-1 fine structure  1:635-6
mixing angles  3:1463-4 formic acid dimer  2:1125-6
Morse oscillators  3:1484-6 hydrogen atoms  1:635
multichannel quantum defect theory ~ 3:1478 Kramers—Heisenberg formula  2:1153-4
multiresonance  3:1483-4 linear molecules  1:78
multistate interactions  3:1474-6 matrix elements 1:76-9
perturbers  3:1471 nuclear quadrupolar interactions  1:83, 88
polyatomic molecules  3:1478-501 selection rules  1:76-9
properties  3:1461-3 symmetric rotors  1:78
rotational —vibrational spectra electric dipole operators, selection rules  3:1424-5
asymmetric tops  1:151-4 electric field gradients (EFG) 1:431-2
molecular motion  1:147-8 electric fields
polyatomic molecules  1:137-40, 141-3, 151-4 see also Stark effects
spaghetti diagrams  3:1510-1 atomic effects  1:194-6
spherical top molecules  3:1443-6 atomic spectra  1:233-7
three-mode cubic anharmonic coupling term  3:1488-9 coherent monochromatic radiation  1:7
unconventional applications  3:1504-11 helium droplets  3:1584-6
unified 3:1439 inversion symmetry  1:621-3
vibrational ~ 3:1473-4, 1478-501 molecular spectroscopy  3:1584-6
anharmonic  3:1484-9 power series  2:1155-6
contact transformation  3:1489-94 Rydberg states  1:195
limits  3:1499-1501 electricity, tables of quantities  1:271-2
power series expansion  3:1479-82 electric quadrupolar transitions
water trimers  2:881 diatomic molecules  1:237-8
effective nuclear mass  1:553-4 polyatomic molecules  1:246
effective potentials, rotational—vibration of diatomic molecules electric resonance optothermal spectroscopy (EROS)
1:118-22 2:857-78

effective quantum numbers  1:447 double resonance experiments  2:861
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equipment  2:860-1

rare gas—hydrogen cyanide complexes  2:869

water dimers  2:877-8
electromagnetic fields

molecular systems  1:12-13

oscillatory  1:8-9
electromagnetic interactions of field particles  1:660
electromagnetic radiation, conventions  1:288-91
electromagnetic waves, quantum dynamics  1:6-7
electron affinity, molecular anions  3:1742
electron analyzers, inner-shell spectroscopy  3:1658
electron correlation  1:445
electron donor—acceptor complexes  2:844-5
electron-electron coincidences  3:1673-5
electron—electron interactions, relativistic corrections

electronically forbidden transitions, vibronically allowed

1:226-7
electronic autoionization  1:253, 3:1607-10
electronic configurations
diatomic molecules  1:198-9
polyatomic molecules  1:210-7
electronic decay, core-excited species  3:1675-84

electronic degrees of freedom, nuclear separation  1:27
electronic dynamics, attosecond spectroscopy ~ 3:1790-5

electronic energy levels
see also electronic ground states

closed-shell self-consistent field wavefunctions  1:330-2,

331-2

configuration-interaction ~ 1:334-7

general restricted open-shell self-consistent field
wavefunctions  1:332-4

multiconfiguration self-consistent field wavefunctions

1:337-8
open-shell linear molecules  3:1422-7
separability from other energies  1:27
splitting ~ 3:1423—-4

electronic fine structure, effective Hamiltonians  3:1461-515

electronic ground states
see also electronic energy levels
degenerate  1:130-2
diatomic radicals  1:130-2
double resonance spectroscopy  3:1915-6
electronic spectroscopy  1:176
group theory  1:41
hydrogen 2:1159
isotopic nuclei  2:1072-4
ozone 3:1888

resonance-enhanced 2-photon ionization  3:1947-8

singlets  1:79-80

vacuum-ultraviolet spectroscopy  3:1918
electronic motion  1:559-64

conventional calculations  1:560

corrections  1:561-2

explicitly correlated calculations  1:560-1

first principles  1:559-60

isolation  1:552-4

quantum electrodynamics  1:562
electronic operators, spherical top molecules  3:1455
electronic orbital wavefunctions, symmetry — 3:1432

electronic quantum numbers, open-shell linear molecules

3:1422-3

electronic spectroscopy  1:175-262

alkali-metal atoms  1:229-31
angular momentum theory  1:199-200, 3:1415-8
aromatic dimers  2:1357-63
aromatic water complexes  2:1353-7
atoms  1:227-35
Stark effects 1:233-7
Zeeman effects  1:233-5
autoionization 1:252, 253-4
Born—Oppenheimer approximation  1:175
clusters/complexes  2:1308-13
conformational analysis  2:1295-301
diatomic molecules
forbidden transitions  1:237-8
Franck—Condon factors  1:239-40
rovibronic structure  1:240-2
selection rules  1:235-7
spectra  1:235-45
vibronic structure  1:239-40
diffuse interstellar bands  2:1338-40
dipole moments  2:1301--8
dynamics  1:255-6
electronic structure  1:176-8, 179-223
exciton model 1:249-51
forbidden transitions
diatomic molecules  1:237-8
open-shell linear molecules  3:1425-7
Franck—Condon factors  1:239-40
fundamentals  3:1415-35
gas phases  2:1291-318
clusters/complexes  2:1308-13
conformational analysis  2:1295-301
transition moments  2:1301-8
Herzberg—Teller coupling  1:226
Hund’s cases 1:201-10, 3:1423-4
hydrogen atoms  1:227-9
hydrogen—bonds  2:1308-13
instrumentation  2:1293-5
interacting nuclei  3:1419-22
intramolecular dynamics  2:1301-8
inversion  3:1432
ion-pair states  1:177-8
isomers  2:1296-7
lambda-doubling ~ 3:1432-4
mass-selected cold ions  2:1336-8
nonradiative transitions  1:252-6
nuclear interchange  3:1432
nuclear magnetic moments  3:1418-9
nuclear spin ~ 3:1418-9
open-shell linear molecules  3:1422-7, 1427-32
selection rules  3:1424-5
permanent electric dipole moments  2:1306-8
polyatomic molecules  1:245-56
dynamics 1:255-6
predissociation  1:252, 254-5
rare-gas atoms  1:231-3
rotationally resolved  2:1345-70
Hamiltonians  2:1346-7
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electronic spectroscopy (continued )

rovibronic structure of diatomic molecules  1:240-2
Rydberg states  1:177, 443, 471, 3:1595, 1641
selection rules  1:223-7
spectra  1:223-56
diatomic molecules  1:235-45
polyatomic molecules  1:245-56
selection rules  1:223-7
Stark cells 2:1306-8
Stark effects 2:1306-8
atoms  1:233-7
transient molecules  2:1321-43
transition moments  1:223-7, 2:1301-8
valence states  1:176-7
van der Waals interactions  1:178
vibronic structure, diatomic molecules  1:239-40
Zeeman effects, atoms  1:233-5
electronic states
Auger decay  3:1675
diatomic molecules  3:1470-2
polyatomic molecules  1:210-7
electronic structure  1:176-8, 179-223
ab initio prediction  1:389-91
anomalous Zeeman effect  1:193
atoms 1:179-96
electric field effects 1:194-6
magnetic field effects 1:192-4
avoided crossings  3:1886-90
conical intersections 3:1888-9
diatomic molecules 1:196-210
configurations  1:198-9
electronic terms  1:199-200
hyperfine structure  1:209-10
molecular orbitals 1:197-8
rovibronic structure  1:204-9
spin multiplicity ~ 1:200-1
spin—orbit coupling  1:201-9
vibronic structure  1:203-4
wave functions  1:199-200
electrostatic coupling  1:185, 187-8
hydrogen atoms  1:176-8, 180--2
hyperfine coupling 1:188-90
Jahn—-Teller effect 1:221-3, 3:1517
large polyatomic molecules 1:216-7
LS coupling 1:185-7
magnetic fields 1:192-4
nonadiabatic coupling matrix elements
3:1888-9
one-electron atoms  1:180-2
Paschen—Back effect 1:193
polyatomic molecules  1:210-23
Jahn-Teller effect 1:221-3, 3:1517
Renner—Teller effect 1:220-1
rovibronic structure  1:219
spin multiplicity — 1:217-8
spin—orbit coupling  1:218-9
vibronic structure  1:219
polyelectronic atoms  1:182-3
potential energy surfaces 3:1886-8
Renner—Teller effect  1:220-1

rovibronic structure
diatomic molecules  1:204-9
polyatomic molecules 1:219
Rydberg states  1:190-2
singlets  1:183-4
spin multiplicity 1:183-4
diatomic molecules  1:200-1
polyatomic molecules  1:217-8
spin—orbit coupling  1:185, 187-8
diatomic molecules  1:201-9
polyatomic molecules  1:218-9
Stark effect 1:194-6
strong coupling  1:185, 187-8
triplets  1:183-4
vibronic structure
diatomic molecules  1:203-4
polyatomic molecules  1:219
electronic terms for diatomic molecules  1:199-200
electronic wave functions
approximation  1:408-12
characterization  1:552
diatomic molecules  1:199-200
electron-impact ionization
anion formation  3:1743
cation generation  3:1694
electron interactions
correlation holes  1:365, 367
RI12/F12 methods 1:367
resolution-of-the-identity approximation  1:368
electron interferometry, attosecond spectroscopy  3:1787
electron orbital angular momentum, interstellar radicals
2:951-2
electron repulsion
anion—molecule dynamics  3:1749
integrals ~ 1:368
electrons
see also photoelectron . . .
above-threshold ionization  3:1783
coherent photon conversions  3:1787-8
particle properties  1:312
valence binding energies  3:1595
velocity  1:634-41
wave functions  1:408-12
electron spectroscopy for chemical analysis (ESCA), principles
3:1618-20
electron spin coupling, diatomic molecules  1:591-2
electron spin resonance (ESR) spectroscopy, optically detected,
helium droplets  3:1588
electron transfer, twisted intramolecular charge transfer
2:1305
electron transport, insulators  3:1564
electro-optic modulators (EOM)  2:1329-30
electrospray ionization (ESI)
anion formation 3:1744
cation generation 3:1694
photodissociation spectroscopy ~ 3:1701
electrostatic coupling
anion-molecule dynamics  3:1748-9
atoms  1:185, 187-8
electronic structure  1:185, 187-8
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electrostatic potential theory — 1:637
electroweak interactions  1:660

isotope effect principles  2:1069, 1071
electroweak quantum chemistry  1:659-722

Frobenius reciprocity theorem  1:689

parity violation 1:662-3

quantitative theory  1:675-80

elementary particles  1:660
elimination techniques, relativistic one-electron operators

1:414-9
embedding, axis systems 1:556
emission
electric dipole moments  1:74-6
incoherent radiation  1:19-21

energy-conservation relation equation  3:1617
energy conversion factors, numerical ~ 1:320
energy-corrected sudden exponential power (ECS-EP) law
2:1222
energy corrections, complementary auxiliary basis set singles
1:372-3
energy level diagram of hydrogen atoms  1:228
energy level structures  1:25-32
asymmetric rotors  1:64
complete nuclear permutation inversion groups
energy-normalized free-particle scattering  1:474
energy recovery linacs (ERL)  3:1658
energy resonances, effective Hamiltonians ~ 3:1481-2
ENVISAT  3:1981
EOM see electro-optic modulators
EPICEA method, coincidence inner-shell spectroscopy
3:1671-2
equilibrium conformations of ethane  2:1156
equilibrium constant of fluorine  2:1164
equilibrium polarizability anisotropies, nonpolar molecules
2:1241
equilibrium structural parameters, isotopomers  1:74
ERL see energy recovery linacs
EROS see electric resonance optothermal spectroscopy
errors in basis sets, extrapolation methods  1:366-7
ESA see European space agency
ESCA see electron spectroscopy for chemical analysis
ESI see electrospray ionization
ESR see electron spin resonance
ethane 2:1156
ethene  2:1140
ether—water complexes  2:841-2
ethylbenzene  2:1297
ethylene 2:1182-3, 1184
ethylene glycol 1:107-8
Euler angles  1:58, 3:1996
European space agency (ESA), ENVISAT  3:1981
evolutionary algorithms (EAs)  2:1347-51, 1353-68
evolutionary strategy  2:1348-9
fitting  2:1349-51
fitting rotationally resolved electronic spectra  2:1353-63
genetic  2:1348
liquid crystal solvate spectral assignment  2:1366—8
spectra  2:1349-50
spectra assignment
aromatic dimers  2:1357-63

1:608-15

aromatic water complexes  2:1353-7
theory  2:1347-51
exact Hamiltonians, reduction to effective Hamiltonian
3:1465-7
exact seperability of Schrodinger equations, energy level
structures  1:26
exchange degeneracy 1:689
exchange integrals  1:444
exchange operators  1:444
excitation
chirped-pulses
frequency comb lasers
state labelling 1:176
two-photon Doppler-free  2:1401-2
excited electronic states  3:1916-7
excited state absorption, third-order nonlinear spectroscopy
3:1843
exciton model, polyatomic molecules
experimental spectroscopy
basic concepts  1:12-25
response theory  1:14-16
experimental techniques
cation spectroscopy  3:1691-711
Fourier transform infrared spectroscopy  2:969-77
H (Rydberg) atom photofragment translational spectroscopy
3:1862-4
millimeter wave spectroscopy  2:941-6
molecular clusters  3:1717-25
multiphoton resonance spectroscopy  3:1947-51
noncovalent bonds  3:1717-25

2:806-7
2:1398-401

1:249-51

parity violation in chiral molecules  1:680-2

rotational spectroscopy  2:898-900

submillimeter wave spectroscopy ~ 2:941-6
exponential decay

Bixon-Jortner model  1:48

Lorentzian probability distribution — 1:47-8

perturbation theory  1:48-9
radiationless transitions  1:47
types  1:51
extended Brillouin condition (EBC)  1:369
extended negative glow discharge 2:1274-6
external cavity diode lasers (ECDLs)  2:1132
breath analysis  2:1146
trace gas sensing 2:1141-2, 1146-8
vapor phase analysis  2:1147-8
external pulse compression  3:1818
extrapolation methods, ab initio theory  1:366-7
extrapolation of Rydberg series  1:366, 471-510, 3:1641-4
extreme-ultraviolet (XUV) spectroscopy  2:1373-413
see also direct frequency comb spectroscopy;
vacuum-ultraviolet spectroscopy
attosecond pulses  3:1782-3, 1790-800
carbon monoxide 2:1386-9
coherently propagating beams  2:1377-8
comb pulses  2:1395-401
Doppler-tree  2:1401-2
dynamics, attosecond spectroscopy ~ 3:1790-5
exact harmonics  2:1379-80
frequency comb lasers  2:1395-401
frequency combs  2:1393-408
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extreme-ultraviolet (XUV) spectroscopy (continued)
frequency shifts  2:1379-80
future prospects  3:1799-800
generation  3:1782-3
hydrogen  2:1391-2
instrumentation  2:1384-5
intermediate regime ~ 2:1392-3
molecular nitrogen  2:1389-91
molecular orbitals  3:1795-9
nanosecond pulses  2:1383-92
noble gases 2:1385-6
noncollinear phase matching
nonlinear harmonic conversions
frequency shifts  2:1379-80
phase matching  2:1375-7
polarization  2:1374-5
nonlinear polarization  2:1374-5
nonperturbative plateau regime  2:1383
phase distortions  2:1404-5
phase matching 2:1375-8
picosecond pulses  2:1392-3
plane-wave limit  2:1377
pulse amplification  2:1398-401
quantum electrodynamics ~ 2:1394-5
resonance enhancements  2:1378-9
Rydberg-valence interactions 2:1389-91
third-harmonic generation  2:1380-2
tight focus limit  2:1375-7
two-photon Doppler-free excitation
two-pulse direct frequency comb excitation
upconversion  2:1396-8

2:1377-8
2:1374-83

2:1401-2
2:1402-4

F12 methods 1:365-83, 561
anharmonic vibrational frequencies, ab initio theory
1:381
basis sets  1:371-2
complementary auxiliary basis sets
correlation cusps  1:365-6
coupled-cluster singles and doubles method
definition  1:367
extrapolation  1:366-7
frozen-core approximation  1:373-7
harmonic wavenumbers  1:376-7
optimized basis sets  1:371
potential energy surfaces  1:373-81
second-order Mgller—Plesset perturbation theory
Slater-type germinals  1:367
stationary points  1:373-6
Fabry—Pérot resonator chambers
Maxwell’s equations  2:766
FAD see formic acid dimer
Fano’s profile formula  1:254, 488
far infrared (FIR) lasers  2:856
far infrared (FIR) spectroscopy, molecular cations  2:1272-3
FASST millimeter/submillimeter spectrometer  2:945
fast Fourier transform algorithms (FFT) 3:1823-4
fast modulation, Kubo's stochastic theory of lineshapes
3:1851
fast-passage Fourier transform microwave (FP-FTMW)
spectroscopy  2:778-82

1:371-3

1:369-71

1:367-9

2:765-6, 803

2:782-17
2:787-95

coherence excitation
free-space instruments
signal  2:784-7
FBR see finite basis representation; finite basis representations
FC see Franck—Condon; frozen-core approximation
FCI see full configuration-interaction; full
configuration-interaction method
4 f complexes, nitric oxide  1:456
FD see filter diagonalization
FDS see steady-state frequency domain spectroscopy
feasibility, complete nuclear permutation inversion groups
1:610-1
FEL see tree-electron lasers
femtosecond degenerate four-wave mixing (fs-DFWM)
2:1209-12, 1218-21, 1225
femtosecond four-wave mixing (FSFWM) spectroscopy
2:1205-12
femtosecond lasers  3:1575
femtosecond spectroscopy

amplifiers  3:1814-8

carrier-envelope offset phase  3:1815-7
dispersion  3:1807-9

external pulse compression  3:1818

frequency combs  3:1815-7
frequency-resolved optical grating
higher photon energies  3:1831-2
high-harmonic generation  3:1825-31
instrumentation  3:1806-18
laser oscillators  3:1810-4
light souces  3:1805-34
optical gain/loss  3:1810
optical parametric amplifiers  3:1816, 1817-8
passive modelocking  3:1810-2
pump-probe schemes  3:1818-9
rotational Raman coherent  2:1237-64
ab initio calculations  2:1259-62
applications  2:1251-9
collisional dephasing  2:1245
experimental setup  2:1249-51
four-wave mixing  2:1239-40
molecular polarizability 2:1241-2
nuclear spin statistics ~ 2:1245-9

3:1823-4

Placzek—-Teller coefficients  2:1244-5
principles  2:1238-49
process  2:1243-5
third-order nonlinear response function
2:1242-3
third-order polarization 2:1240-1
self-phase modulation ~ 3:1809-10

semiconductor saturable absorber mirrors  3:1812-3
special interferometry  3:1821-3
spectral phase interferometry for direct electric-field
reconstruction  3:1821-2, 1824-5
techniques  3:1818--25
ultrashort pulse characterization  3:1819-25
femtosecond time-resolved Raman four-wave mixing,
Placzek—Teller coefficients 2:1244-5
femtosecond time-resolved rotational Raman four-wave mixing
(fs-RR-FWM)  2:1237-64
ab initio calculations  2:1259-62
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applications  2:1251-9

collisional dephasing  2:1245

experimental setup  2:1249-5]

molecular polarizability — 2:1241-2

nuclear spin statistics  2:1245-9

Placzek—Teller coefficients  2:1244-5

principles  2:1238-49

processes  2:1239-40, 1243-5

third-order nonlinear response function  2:1242-3

third-order polarization  2:1240-1
Fermi resonances

fitting parameter indeterminacies  1:597-8

polyad effective Hamiltonians ~ 3:1462

rotational - vibrational spectra, polyatomic molecules

1:138-40, 141-3

two-dimensional infrared spectroscopy  3:1849. 1850
Feynman diagrams, double-sided  3:1839-43
Feynman-Vernon—Hellwarth representation  2:727
FFT see fast Fourier transform algorithms
FID see free induction decay; free-induction decay
field gradient tensors, nuclear quadrupolar interactions

1:84-6

field particles, interactions  1:660

filter diagonalization (FD) method, photodissociation dynamics

3:1891-2
fine structure
atoms  1:635-6
effective Hamiltonians ~ 3:1461-515
hydrogen atoms  1:229
molecular interactions  1:637-40
sodium atoms  1:230
spin—orbit  1:186, 3:1627-8
fine structure constant  3:1417
orders of magnitude 1:634-7
finite basis representations (FBR)
ab initio prediction  1:392, 394
radical complex Hamiltonian matrices  2:903
rovibration 1:515
finite volumes, quantum defect calculations  1:491-3
FIR see far-infrared; far infrared lasers
first-order regular approximation (FORA)  1:415-6
first-order Stark effects  1:80-1, 83, 194-6
hydrogen atoms ~ 1:195
inversion symmetry  1:622-3
water hexamers  2:886-7
first principles see ab initio
fission, oxygen—hydrogen bonds  3:1866-7
fitness functions, spectral analysis ~ 2:1349-50
fitting
dipole moments ~ 1:566
evolutionary algorithms ~ 2:1349-51
least squares ~ 1:600-2
potential energy surfaces  1:563-4
structure detcrmination  2:1350-1
water (rimers  2:882-3
fitting parameter indeterminacies  1:596-7
degenerate vibrational states  1:597-8
diatomic molecules  1:588-92
electron spin  1:591-2
internal rotation  1:598-9

molecular spectroscopy  1:587-604
procedures  1:588
five-membered rings
H;O-HO; complexes  2:890
puckering  1:110
flexibility, potential energy surfaces
flexible molecules
group theory  1:607-32
large amplitude motion  1:145
rotational spectroscopy  1:88-110
flipping, water trimers  2:880
Floquet theorem
Hamiltonians with strict periodicity  1:9
single symmetric internal rotors  1:96
fluorescence
see also laser-induced fluorescence
radiative decay  1:51
fluorine
electron affinity  3:1742
equilibrium constants  2:1164
molecular parameters  2:1164
fluorobenzene- Ar complex  3:1733-5
fluorodichloromethane  2:1042
FM see frequency modulation
Fock matrices  1:340
Fock operators  1:340, 341, 408, 444
Fock-space coupled-cluster (FSCC) method  1:412
FORA see first-order regular approximation
forbidden transitions  1:76-7
diatomic molecules  1:237-8
open-shell linear molecules  3:1425-7
rotational  1:653
vibronically allowed  1:226-7
force constants  1:557
foreign gas broadening  2:1219-21
formaldehyde
potentia] energy surfaces  1:521, 524-5
reaction dynamics  1:524-5
spectra fitting  2:1363
formation
anions  3:1742-4
molecular clusters  3:1716-7
formic acid dimer (FAD)  2:1119-28
electric dipole moments ~ 2:1125-6
infra-red spectra analysis  2:1124-6
isotopomer molecular constants ~ 2:1126
proton tunnelling  2:1122-4
structure  2:1120, 11212
forward Kraitchman analysis  2:814-5
forward scattering  2:1157
Fourier transformations, response theory  1:16, 17

1:517-8

Fourier transform infrared (FTIR) spectroscopy ~ 2:965-1019,

1021-67
acetylene  3:2009-10, 2012, 2018
apodization functions ~ 2:973-4
assignment, complex spectra  2:990-1007
basic experimental setup ~ 2:969-70
benzene  2:979-80
bromochlorofluoromethane ~ 2:992, 995, 997-8
carbon monoxide  2:977-9
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Fourier transform infrared (FTIR) spectroscopy (continued )

carbonyl sulphide  2:979-83, 991
collisional broadening  2:983-5
collisional cooling  2:983
complex spectra  2:990-1007
dichlorofluoromethane  2:990-7
experimental principles  2:969-77
historical review  2:966-7
interferograms ~ 2:970-4
line broadening  2:975-6
lineshapes  2:970-4
methane  2:983-9
Michelson interferometers  2:970
molecular cations  2:1272
napthalene  2:1007-8
natural line widths  2:975
nine chamber systems  2:967, 985-90
nitrous oxide  2:983, 984
observed line shapes  2:975-7
peptides  3:1965
pyridine  2:991-3, 995. 1002-7
pyrimidine  2:991-5, 9981002
rovibration, spherical top molecules  3:1455-6
self-apodization  2:971-4
spectra  2:970-4
illustrations ~ 2:977-90
spectra simulation  2:975-7
supersonic jets  2:1021-2, 1029-39
infrared lasers  2:1032-5
instrumentations  2:1029-31
investigations overview  2:1035-9
Fourier transform interferometers  2:1158-9
Fourier transform intracavity laser absorption spectroscopy
(2T FT-ICLAS), acetylene  3:2011, 2012
Fourier transform ion-cycotron resonance (FT-ICR) mass
spectrometers, cations  3:1703
Fourier transform microwave (FTMW) spectroscopy
2:723-99, 857
adiabatic rapid passage 2:779-80
atom-diatom systems  2:904-9
binary helium complexes  2:920-2
chirp techniques  2:777-95
COMPACT apparatus  2:792-3
continuous-wave techniques  2:727-34
absorption  2:727-8
propagation  2:728-9
doped helium clusters  2:917-36, 919-20
Doppler width ~ 2:864
double resonance  2:746-63, 863—4
one-dimensional ~ 2:751-5
short-stimulus coherence excitation — 2:750-1
three-level density matrices  2:747-8
three-level optical bloch equations ~ 2:748-50
two-dimensional ~ 2:755-63
waveguide one-dimensional instruments
2:753-5
Fabry—Pérot resonator chambers  2:765-6
fast-passage  2:778-87
coherence  2:782-4
free-space instruments ~ 2:787-95

signal  2:784-7
transient species  2:778-82
frequency ramp techniques  2:777-95
frequency scan techniques  2:727-34
IMPACT apparatus ~ 2:788-9
impulse techniques  2:734-77
instrumentation  2:898-9
linear fast passage  2:780-2
long carbon chains  2:831-4
Maxwell’s equations for waveguide cells  2:729-30
molecular coherence detection  2:737-40, 755-9
multiple resonance techniques  2:793-5
principles  2:919-20
pulsed excitation of stationary phases  2:735-46
molecular coherence detection  2:737-40
short-stimulus coherence excitation  2:736-7
short-stimulus wave equations  2:740-1
short-stimulus waveguide instruments  2:740-6
single-resonance transient molecules  2:735-6
stationary gas short-stimulus signals  2:741-6
pulsed excitation of supersonic-jets  2:763-77
pulsed supersonic-jet expansion  2:767-9
radiative interactions  2:724-7
short-stimulus
coherence excitation  2:736-7, 750-1
reduced wave equation  2:752-3, 759, 767
resonators ~ 2:766-77
wave equations  2:740-1
slow-passage reduced wave equation  2:730-1
stationary frequency methods  2:734-77
short-stimulus ~ 2:741-6
slow-passage 2:731-4
supersonic-jet expansion  2:763-77, 795
aromatic rings  2:834-6
biomolecules  2:838-40
large hydrogen-bonded complexes  2:840-4
long carbon chains  2:831-6
short-stimulus ~ 2:766-77
transition metal complexes  2:836-8
ternary helium clusters ~ 2:922-4
three-level density matrices  2:747-8
three-level optical bloch equations  2:748-50
time-domain  2:744-5
timing diagrams  2:899
transient molecules  2:735-6, 746-51
chirped techniques  2:778-82
two-dimensional double resonance  2:755-63
two-level density matrices  2:725-6
two-level optical Bloch equations  2:726-7
waveguide one-dimensional double resonance instruments
2:753-5
waveguide two-dimensional double rotation instruments
2:759-63
WIDE-IMPACT apparatus ~ 2:789-92

four ring puckering, trimethylene oxide 1:109-10
four-wave mixing (FWM)  2:1239-40, 1249-51
FP-FTMW see fast-passage Fourier transform microwave
fragmentation, anion formation  3:1743

frame corrections, total kinetic energy release

3:1880-3
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frame transformations

combined energy and geometric dependencies  1:498-9
complex resonances  1:499-500
quantum defect theory  1:493-501
diatomic molecules  1:497-8
principles  1:493-5
validity  1:495-6
vibrating/rotating cores  1:496-7
v-changing collisions  1:499-500
vibrating/rotating cores  1:496-7
Franck—Condon (FC) factors  1:239-40, 3:1624-5
Franck—Condon (FC) regions 3:1886-8
Fraunhofer lines  3:1971
FRC see frozen-core method
free-electron lasers (FEL) 3:1702-3
free-induction decay (FID)  2:863, 3:1840
free jets  3:1948
free radicals  2:1055-7
complexes  2:897-915
free space cells 2:942-3
free troposphere, definition  3:1972

freezing, orbitals  1:457
Frenkel exciton 3:1847
frequency comb lasers  2:1395-408
phase distortions  2:1404-5
upconversion  2:1396-8
vacuum ultraviolet  2:1405-8
frequency combs  3:1815-7
extreme-ultraviolet spectroscopy  2:1393-408
quantum electrodynamics tests  2:1394-5
two-pulse amplification  2:1398-401
vacuum-ultraviolet spectroscopy  2:1405-8
frequency modulation (FM)
cation spectroscopy  3:1699-700
instrumentation  2:1329-30
millimeter/submillimeter spectroscopy
transient molecules  2:1328-31
frequency multipliers ~ 2:855
frequency ramped techniques

3:1706

2:777-95

frequency-resolved optical grating for complete reconstruction

of attosecond bursts (FROG CRAB)  3:1830-1
frequency-resolved optical grating (FROG)  3:1823—-4
frequency-resolved spectroscopy, versus time-resolved
spectroscopy  1:16-17
{requency shift, Raman spectroscopy
Frobenius reciprocity theorem  1:689
FROG see frequency-resolved optical grating
FROG CRAB see frequency-resolved optical grating for
complete reconstruction of attosecond bursts
Frost—Musulin diagrams  1:216
frozen-core method (FRC) 1:373-7, 455-60
nitric oxide  1:456-7
operator  1:457
sodium atoms  1:455-6
FSCC see Fock-space coupled-cluster
fs-DFWM see femtosecond degenerate four-wave mixing
FSFWM see femtosecond four-wave mixing spectroscopy
FT-ICR see Fourier transtorm ion-cycotron resonance
FTIR see Fourier transform infrared
FTMW see Fourier transform microwave

1:23-4

fucose  3:1933
full configuration-interaction (FCI) method
ab initio theory  1:364
relativistic electronic structure theory
fullerenes, matrix isolation 2:1324
fulminic acid (HCNO), quasilinearity 1:110
functional groups, mid-infrared absorptions
fundamental physical constants  1:310-1
SI units  1:299-302
fundamental symmetries  1:659-722
CPT theorem  1:709-11
exchange degeneracy  1:689
gencral aspects  1:660—1
harmonic oscillators  1:703-5
induced representations  1:689
intramolecular kinetics  1:682-6
inversions  1:664-5
molecular physics  1:663-5
molecular state densities 1:705-6
nuclear spin  1:686-701
parity violation  1:661
quantum state densities
time reversals  1:663-5
FWHM see full width at half maximum

1:409-11

2:1131

1:703-5

GA see genetic algorithms

galactose  3:1933

GAP see groups, algorithms and programming

gas phase
anions  3:1741-2
biological molecules
clusters  2:1308-13
coherent polarization  2:1208
complexes 2:1308-13
conformational analysis
electron affinity  3:1742
electronic spectroscopy
ionic species 11
molecular beam sources
neutral species 10-11
photoelectron effects  3:1617-20
pressure effects  2:1216-23
Raman spectroscopy  2:1153-236
rotational spectroscopy  2:801-2
signal-to-noise ratios  3:1950
time-of-flight spectrometers  3:1950-1
transient molecules  2:1325-38

Gaussian Rydberg basis functions
exponents  1:453

GBC see generalized Brillouin condition

geared bending, carbon monoxide dimers  2:871-3

generalized Brillouin condition (GBC), ab initio theory

1:369
generalized Fock operators  1:333

3:1943-70

2:1295-301

2:1291-318

3:1949-50

1:452-5

general restricted open-shell coupled perturbed Hartree—Fock

equations  1:341-3
general restricted open-shell self-consistent field (GRSCF)
wavefunctions  1:332-4
higher-order analytic derivatives  1:348

general time-dependent states, Schrodinger equation  1:4-5
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generation
anions 3:1742-4
cations  3:1692-4
chirped pulses  2:808
unstable species  2:1322
VUV radiation  2:1373
genetic algorithms (GA)  2:1348-51, 1353-66
fitting rotationally resolved electronic spectra
2:1353-63
rovibrational spectra fitting  2:1363-6
structure determination  2:1350-1
versus derandomized algorithms  2:1350
global fits, water trimers ~ 2:882-3
global potential energy surfaces
accuracy  1:517
active spaces  1:515
ammonia  1:529-31
analytical representations  1:516-35
accuracy  1:517
flexibility 1:517-8
robustness  1:517-8
diatomic systems  1:519-20, 519-21
hydrogen-bonded clusters  1:531-5
hydrogen fluoride  1:519-20, 531-5
hydrogen peroxide 1:535-7
intramolecular dynamics  1:519-20, 519-21
molecular spectroscopy  1:511-49
reaction dynamics  1:511-49
formaldehyde  1:524-5
hydrogen peroxide  1:535-7
methane  1:523-4
rovibration  1:514-5
substituted methane derivatives  1:521-3
triatomic systems  1:519-20, 519-21
XY, molecules 1:525-31
global resonances, effective Hamiltonians ~ 3:1482-3
global vibration-rotation, acetylene = 3:2020-2
glow discharges, millimeter/submillimeter wave spectroscopy
2:946-7
glycerol  2:839
glycine-tryptamine conformers  3:1966-7
glyoxal
conformers  1:107
zero-phonon line/phonon wing  3:1568-9
gold dimers  1:425-7
gold molecule zero-phonon lines  3:1575-6
grating compressors  3:1808-9
gravitational interactions, field particles  1:660
Greek alphabet  1:309
greenhouse gases 3:1972-4
grid-based methods  1:558-9
ground states
see also electronic energy levels
degenerate  1:130-2
diatomic radicals  1:130-2
double resonance spectroscopy  3:1915-6
electronic spectroscopy 1:176
group theory 1:41
hydrogen 2:1159
isotopic nuclei  2:1072-4

ozone 3:1888
resonance-enhanced 2-photon ionization  3:1947-8
singlets  1:79-80
vacuum-ultraviolet spectroscopy  3:1918
group delay dispersion (GDD)  3:1807-9
group frequencies, polyatomic molecules  1:144
groups, algorithms and programming (GAP) group theory
2:1247-9
group theoretical models, spherical top molecules  3:1443-5
group theory
basic concepts  1:32—46
concurrent tunneling pathways  1:611-9
groups, algorithms and programming = 2:1247-9
internal rotations  1:611-32
concurrent tunneling pathways  1:611-9
quadrupolar coupling 1:619-21
local-mode formalism  1:615-9, 625-9
multiple internal rotations  1:611-9
nonrigid molecules  1:607-32
parity operators  1:611
permutation-inversion  1:609-11
Stark effects 1:621-3
symmetry properties  1:32
GRSCEF see general restricted open-shell self-consistent field
guanine 3:1951
keto-imine tautomers  3:1952-4
methylation ~ 3:1952
tautomers  3:1935-7
guided ion beam technique, anions  3:1750
Gunn oscillators ~ 2:854-5

Hj;, ungerade symmetry  1:490, 503-4
ortho-H,, photoionization ~ 3:1602-3
para-H,, photoionization cross section  3:1600
H>™, dissociation energy, Born—Oppenheimer approximation
1:28-9
Hj
photoionization spectra  3:1601
as a Rydberg radical  1:460-1
ortho-Hj, vibrational autoionization  3:1606-7
H3Jr '
dissociative recombination  2:1277-8
rotational spontaneous emission  1:655
transition intensity calculations  1:566—8
He see effective Hamiltonians
Haber—Bosch cycles  3:1715
HAH molecules
electronic structure  1:210-2
Walsh diagram  1:211
Hahn echoes  3:1842-3
half-collisions  1:483
halide—rare gas complexes 2:864-6
halo-substituted chains  2:833-4
Hamiltonian operator  1:327
Hamiltonians
see also effective Hamiltonians
angular momenta in magnetic fields 3:1417
A reductions  1:594
asymmetric rotors  1:62-3, 68-9
asymmetric top molecules 1:592-5
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asymmetric top reduction  1:69
Breit—Pauli  1:421-2
classical  1:60
classical versus quantum dynamics  1:2
Coriolis coupling  1:597
diatomic vibrational 1:588-90
diatomic vibration—rotation ~ 1:590-1
eigensolvers  1:574-81
exact to effective  3:1465-7
Fermi resonances 1:596-7, 3:1849
Floquet solution 1:9
infinite-order two-component  1:419
ladder operative formalism  3:1857
linear molecules  1:62
liquid crystals ~ 2:1347
many electron  1:407
many particle  1:406-7
nuclear quadrupole hyperfine interactions  1:83-6
one-component valence-only  1:420
one-electron Dirac  1:412-3
pure rotational  1:592-6
quantum mechanical  1:60
relativistic many-electron  1:412-20
transformations  1:417-9
rigid rotors  1:60
rotational energy  1:66
rotation—internal rotation—vibration interactions
1:98-9
spherical rotors  1:61
spherical top molecules  3:1443-5
spin—orbit coupling  1:421-2
strict periodicity ~ 1:9
symmetric rotors  1:61, 71
symmetric-top molecules  1:592-5
quadratic terms ~ 1:592-3
quartic terms  1:593-5
symmetric top reductions  1:69
tensorial, spherical top molecules  3:1445
time-dependent Hamiltonians, quantum dynamics  1:5, 8
torsional  1:92-4
torsional —rotational spectra  1:598-9
truncation  1:599-600
two-dimensional harmonic vibration  1:71
vibrational excitons  3:1847-9
vibration—rotation, polyatomic molecules  1:150-1
zeroth-order regular approximation  1:415
harmonically coupled anharmonic oscillators (HCAO)
acetylene  3:1998-9
principles  3:1998-9
harmonic conversions, nonlinear  2:1374-83
harmonic oscillator approximation  1:566
harmonic-oscillator Rigid-rotor models, ab initio prediction
1:392-3
harmonic oscillators
effective Hamiltonians ~ 3:1479-80
ladder operative formalism  3:1857
Morse oscillators  3:1484-6
quantum state densities  1:703-5
rotational/vibrational interactions
diatomic molecules  1:120

molecular motion  1:146
vibrational coordinates  1:556-7
harmonic wavenumbers  1:376-80
Hartley bands, ozone  3:1899-901, 1902-3
Hartree—Fock (HF) theory 1:444
ab initio prediction  1:390, 392-4
electronic configurations  1:409
electronic wave function approximation  1:408-12
harmonic-oscillator Rigid-rotor models, ab initio prediction
1:392-3
wavefunctions  1:328
Hartree—~Fock—Roothaan self-consistent-field theory  1:275-6
Hartree-Fock self-consistent field (HF-SCF) method  1:390,
393-4
HCAQ see harmonically coupled anharmonic oscillators
HCCN see cyanomethylene
HCN see hydrogen cyanide
HCNO see fulminic acid
HCO radical. Renner—Teller coupling  3:1904-5
HC4S, degenerate four-wave mixing  2:1332
H>D™ ion, astronomical observation 2:1278-9
HD,O™ ion, astronomical spectroscopy  2:1279-80
H,DO™ ion, astronomical spectroscopy  2:1279-80
HEx-HCCCN complexes  2:930-2
Heisenberg uncertainty relation  1:3
helium, superfluidity  3:1555, 1556-7, 1561-3
helium—carbon monoxide complexes  2:867-8
helium droplets  2:917-36, 3:1551-94
see also nanocryostats
atomic dopants
line shapes  3:1565-7
spectral resolution  3:1565-7
cluster sizes  3:1554-5
double resonance  3:1583-4
electronic excitation, optical spectroscopy ~ 3:1564-76
expansion  3:1555-6
femtosecond laser time resolved experiments  3:1575
Fourier transform microwave spectroscopy  2:917-36
influence on solutes  3:1582-3
infrared spectroscopy ~ 3:1576-82
instrumentation  3:1552-4
laser-induced fluorescence ~ 3:1552-3, 1569-75
line shapes
atomic dopants  3:1565-7
molecular dopants  3:1567-71
linewidths, two-laser experiments  3:1571-3
luminescence  3:1563
magnetic fields 3:1586
maxons/rotons  3:1556-7
microscopic Andronikashvili experiment  3:1579
microwave spectroscopy  3:1576-82
molecular beam magnetic resonance  3:1588
molecular dopants
line shapes  3:1567-71
spectral resolution  3:1567-71
molecular spectroscopy. as nanocryostats  3:1551-94
optically detected ESR  3:1588
optical spectroscopy ~ 3:1564-76
photoionization, vacuum-ultraviolet  3:1563-4
properties  3:1554-63
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helium droplets (continued)
quantum solvation  2:847-8
relaxation  3:1574-5
rotations  3:1576-82
solvation  3:1556, 1557-63
spectra
rotations  3:1578-81
rovibration  3:1578-81
spectra assignment, two-laser experiments
3:1573-4
spectral resolution
atomic dopants  3:1565-7
molecular dopants  3:1567-71
spin polarization 3:1586
static fields  3:1584-8
strong coupling  3:1580
structural information ~ 3:1581-2
superfluidity ~ 3:1555, 1556-7, 1561-3, 1579-80
time of flight 3:1554
as trapping low temperature bath  3:1557-63
two-laser experiments ~ 3:1571-3
vacuum-ultraviolet region  3:1563-4
vibrations  3:1576-82
visible ultraviolet  3:1564-5
worldwide uses  3:1558-60
zero-phonon lines  3:1557, 1562, 1568-72
helium—-muon-electron systems  1:463-4
Hellmann—Feynman theorem  1:564, 565-6
hemoglobin  3:1838
HEMT see high electron mobility transistors
HE-N,O complexes 2:922
HEN—-N>O complexes  2:927-30
HE,—OCS complexes 2:922-3
HEN—OCS complexes  2:922-7,932-3
Herriot-type multipass cells  2:1120
Herzberg—Teller coupling  1:226, 3:1635
hetero-atom carbon chains  2:834
heteroatomic molecules, photodissociation  3:1871-4
heterodyne-detected photon echo setups  3:1852-4
heteronuclear diatomic molecules  2:1161
2,4-hexadiyne cations  2:1337
hexamers, water  2:880, 885-7
hexapole state selectors  2:860-1
HF see Hartree—Fock
HF-SCF see Hartree-Fock self-consistent field method
HHG see high-harmonic generation
hierarchy of motions and energies  1:27
high-barrier tunneling-rotation formalism  1:615-9
high electron mobility transistors (HEMT)  2:855
higher level ab initio calculations  1:460-4
higher-order analytic derivative methods = 1:348

higher-order transformations, diatomic vibrational Hamiltonians

1:589-90
high field basis, interacting nuclei ~ 3:1420
high-harmonic generation (HHG)
attosecond spectroscopy  3:1782-3, 1788-90, 1795-6
extreme-ultraviolet  2:1383
femtosecond spectroscopy ~ 3:1825-31
nonperturbative plateau regime  2:1383
optical interferometry analogy  3:1787

highly unsaturated carbon chains  2:831
highly unsaturated carbon rings  2:831
hindered motion, interstellar molecules  2:953-4
HITRAN data, variational nuclear motion treatment, ab initio
prediction  1:394-5
HMO see Hiickel molecular-orbital
H,O
see also water
gas phase  3:1668
H;0-HO; complexes  2:889-91, 911-2
HiO% ion  2:1279-80
hole-burning spectroscopy  3:1719
holes, potential energy surfaces 1:563
hollow cathode discharge
millimeter/submillimeter wave spectroscopy  2:947
molecular cations  2:1269-71, 1276
holography, attosecond spectroscopy  3:1798-9
homochirality, biomolecular  1:670-2
homogeneous/inhomogeneous lineshapes  1:50
homogeneous limit, Kubo’s stochastic theory of lineshapes
3:1851
homonuclear diatomic molecules
molecular orbitals  1:198-200
Raman spectroscopy  2:1161
rotational —vibrational interactions  1:123-7
Honl-London factors  2:1302
H,0-OH complexes, rotational spectroscopy  2:910-1
HO; radical, rotational spectroscopy ~ 2:912-3
HO; radicals  2:860-1
hot systems, rotations  1:559
Householder algorithm  1:574
2HP see 2-hydroxypyridine
H (Rydberg) atom photofragment translational spectroscopy
(HRA-PTS)
accuracy  3:1880
angular resolution  3:1864-5
bond dissociation energies  3:1865-7
detection cone angles  3:1880-1
experimental method  3:1862-4
frame corrections  3:1880
heteroatomic molecules 3:1871-4
hydride radicals  3:1874-7
kinetic energy  3:1864-5
phenols  3:1873-4
pyrroles  3:1872-3
resolution  3:1880-3
slow hydrogen atom underdetection  3:1882-3
small hydrocarbons  3:1870-1
thermochemistry ~ 3:1865-7
H,TPP see tetraphenylporphine
Hiickel molecular-orbital (HMQO) model 1:214-6
Huggins bands, ozone  3:1899-901
Humphrey lines, hydrogen atoms = 1:228
Hund’s angular momentum coupling, diatomic molecules
1:204-9
Hund’s cases  3:1423-4
open-shell linear molecules  3:1427-31
rotational autoionization  3:1601
Hund’s rules 1:186
hydride molecules  3:1867-70
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hydride radicals  3:1874-7
diatomic  3:1875-6
hydrocarbon radicals, photodissociation ~ 3:1876-7
hydrocarbons
anion  2:832
closed-shell  2:831
cyano derivatives  2:832-3
isocyano derivatives  2:832-3
microwave spectroscopy  2:831-3
radical, microwave spectroscopy ~ 2:832
hydrogen
see also deuterated; deuterium; H
absorption spectra  3:1641
Balmer lines  1:228
Brackett lines  1:228
depolarization ratios  2:1206
dissociation energy  1:28-9
dissociative recombination ~ 2:1277-8
electron affinity  3:1742
ground-state parameters  2:1159
Humphrey lines  1:228
hydrogen cyanide complexes  2:874-6
line positions  2:1158
Lyman-o excitation  2:1392
Lyman series  1:228, 446-7, 2:1391-2
Paschen lines  1:228
Pfund lines  1:228
photoionization  3:1600, 1602-3
potential energy functions  1:176-221
rotational spontaneous emission  1:655
Rydberg radicals  1:460-1
transition intensity calculations  1:566—-8
ungerade symmetry  1:490, 503—-4
vibrational autoionization 3:1604-7
Werner bands  2:1391-2
hydrogen atoms
basis sets  1:454
Bohr’s model  1:634
electric dipole moment  1:635
electronic spectra  1:227-9
electronic structure  1:180-2
electron velocity  1:634
energy level diagrams  1:228
fine structure  1:229, 635-6
hyperfine structure  1:229
linear Stark effect 1:195
quantum numbers  1:181
Rydberg states  1:191, 446-7
symmetries  1:181
wave functions  1:18]
hydrogen bonding
adenine  3:1957-60
carbohydrates  3:1930-3
clusters
many-body decomposition  1:531-3
potential energy surfaces  1:531-5
supersonic-jet expansions  2:1053-5
complexes 2:840-4
DNA bases 2:1311-3
electronic spectroscopy  2:1308-13

peptides  3:1965-7

photoionization spectroscopy  3:1727-30

protein secondary structure  3:1965

proton exchange 2:1122-6

water dimers  2:876-9

water hexamers  2:885-7

water trimers  2:880-3
hydrogen bond switching, hydrogen fluoride  1:531
hydrogen chloride, Auger spectra  3:1677
hydrogen cyanide

dihydrogen complexes  2:874-6

potential energy surfaces  1:521

rare gas complexes  2:868-70
hydrogen fluoride

full-dimensional quantum dynamics  1:531-5

hydrogen bond switching  1:531

pentamers  1:532

predissociation lifetimes  1:534

vibrational overtones  1:519-20
hydrogen halides, rare gas complexes  2:864—6
hydrogen peroxide

atmospheric  2:890

enantiomers  1:665

parity  1:668

violations  1:662

stationary points  1:535

stereomutation  1:535-7, 668

tunneling  1:668
hydrogen sulfide

parity  1:668

violations  1:662

hydrohalogenic acid complexes  2:842
hydrophobic bonds, definition  3:1715
hydroxyl radicals ~ 3:1745-6
hydroxy-methylene  1:399-400
2-hydroxypyridine (2HP), hydrogen bonding  2:1313
Hylleraas functional — 1:367
hyperfine coupling

atoms  1:188-90

electronic structure  1:188-90
hyperfine structure

atoms  1:636-7

diatomic moleules  1:209-10

electronic spectroscopy ~ 3:1418

hydrogen atoms  1:229

sodium atoms  1:230
hyperspherical coordinates ~ 1:555

variational principle  1:558

IAC see interferometric autocorrelation

1AM see internal axis method

TASI see infrared atmospheric sounding interferometer
IC see internal conversion

ICL see interband cascade diode lasers

ICLAS see intracavity laser absorption spectroscopy

idler waves, parametric amplifiers, femtosecond spectroscopy

3:1817

IHFSCC see intermediate-Hamiltonian Fock-space
coupled-cluster

imino acids, microwave spectroscopy  2:838
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imino groups, water complexes  2:842

IMPACT see inphase/quadrature-phase-modulation
passage-acquired-coherence

implicitly restarted Lanczos method (IRLM)  2:903-4

improved virtual orbitals (IVO) see frozen-core method

impulsive limit, double-sided Feynman diagrams  3:1840
incident wave interactions  2:1240
incoherent radiation 1:6
absorption and emission kinetics  1:19-21
incoming wave boundary condition  1:482
independent pairs, molecular orbitals ~ 1:341
indeterminacies
diatomic molecule electron spin  1:591-2
diatomic vibrational Hamiltonians  1:588-50
diatomic vibration—rotation Hamiltonians  1:590-1

BOB corrections  1:590-1
fitting parameters
degenerate vibrational states  1:597-8
molecular spectroscopy  1:587-604
procedures  1:588
index of refraction, double-sided Feynman diagrams
3:1840-1
indistinguishability of identical particles
indoles  2:1308
water complexes  2:842, 1310
induced representations  1:689
industrial gas sensing  2:1140-2
inelastic light scattering  1:23
inertia defects, rigid rotors ~ 1:66
inertia tensors
instantaneous  1:59
rigid rotors  1:60
infinite-order regular approximation (IORA) 1:416
infinite-order two-component Hamiltonians  1:419
infrared atmospheric sounding interferometer (IAST)
infrared (IR) chromophores  1:144
infrared (IR) laser spectroscopy
ambient air monitoring  2:1138-40
breath analysis 2:1144-7
detection methods  2:1134-7
external cavity diode lasers 2:1132
formic acid dimer  2:1119-28
industrial gas sensing  2:1140-2
isotope ratio measurements  2:1142-4
methods  2:1119-21
proton tunnelling 2:1122-4
supersonic-jet spectroscopy  2:1032-5
trace gas sensing  2:1129-52
tunable sources 2:1131-4
vapor phases  2:1147-8
infrared (IR) radiative transfer  3:1975-7
infrared (IR) spectroscopy  2:1069-118
see also far-infrared spectroscopy; mid-infrared spectroscopy
acetylene  3:1993-2024
cations  3:1695-705
diatomic molecules
formic acid dimer
free-electron lasers
hollow-cathode discharge
isotope effects  2:1069-71

1:673-4

3:1975

1:132-3
2:1124-6

3:1702-3
2:1269-71

isotope-selective techniques  2:1075-7
molecular cations  2:1269-72
molecular motion  1:145-9
photodissociation  3:1702-3
polyatomic molecules  1:133-45
Raman spectroscopy  2:1154-5
supersonic-jet expansion  2:1271-2
two-dimensional ~ 3:1837-57
double-sided Feynman diagrams
expenimental setup 3:1852-4
Fermi resonances  3:1849, 1850
heterodyne-detected photon echo setups
ladder operative formalism  3:1857
two-coupled oscillators  3:1844-6
two-level systems  3:1843-4
vibrational excitons  3:1847-9
ultrafast intramolecular dynamic process encoding
velocity modulation ~ 2:1269
infrared multiple photon excitation spectroscopy (IRMPE)
3:1944, 1947
infrared resonance enhanced multiphoton ionization (IR-REMPI)
2:1076
infrared spectroscopy with isotope and mass selection (IRSIMS)
2:1069, 1083-5, 1091, 1106-8
infrared—ultraviolet (IR—UV) depletion spectroscopy, cations
3:1703
infrared—ultraviolet (IR-UV) double resonance spectroscopy
3:1719-20, 1911-41

3:1839-43

3:1852-4

2:1075

biological molecules  3:1919-41
carbohydrates  3:1929-34
computation  3:1923-4
detection  3:1921-2

ground electronic states  3:1915-6
history  3:1912-4
instrumentation  3:1920-4
lasers  3:1922-3

molecular ions  3:1916-7
neuromolecules  3:1924-6
nucleobases  3:1933-8
peptides  3:1926-31

protonated molecular ions  3:1917-9
infrared—ultraviolet photofragment spectroscopy (IRUVPD)
3:1944, 1947
inhomogeneous broadening  3:1562-3
inhomogeneous distributions  3:1842-3
inhomogeneous fields, Doppler effect  1:80
inhomogeneous limit, Kubo’s stochastic theory of lineshapes
3:1851

inner-shell absorption spectroscopy  3:1655, 1661-3

inner-shell electrons, effective nuclear mass  1:553-4
inner-shell spectroscopy ~ 3:1655-89

absorption  3:1661-3

Auger electron-photoelectron coincidence methods

3:1673-5

coincidence methods  3:1669-75

core-excited species  3:1675-84

Doppler splitting  3:1675-7

instrumentation  3:1658-9

modeling  3:1659-60

nuclear motion interplay  3:1675-84
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processes  3:1657-8
pure techniques  3:1660-7
in-phase/quadrature-phase-modulation
passage-acquired-coherence (IMPACT)
technique 2:788-9
in-plane donor bending, water dimers ~ 2:878
in-plane ring deformations, water tetramers  2:883
instantaneous dipole moments  1:560
instantaneous inertia tensors  1:59
instrumentation
AC glow discharges  2:947
Broida-type ovens  2:947-8
coincidence inner-shell spectroscopies  3:1670-2
continous-wave cavity ring-down spectroscopy ~ 2:1326
DC glow discharges 2:946-7

double resonance spectroscopy  2:899-900, 3:1920--4

double toroidal analyzers 3:1670-1

electronic spectroscopy  2:1293-5

extreme-ultraviolet spectroscopy  2:1384-5, 1395-408
femtosecond spectroscopy  3:1806—18

Fourier transform microwave spectroscopy  2:898-9

frequency modulation absorption spectroscopy  2:1329-30
glow discharges  2:946-7
helium droplet nanocryostat experiments ~ 3:1552—-4

hollow cathodes  2:947

IMPACT apparatus  2:788-9

infrared—ultraviolet double resonance spectroscopy
3:1920-4

inner-shell spectroscopy  3:1658-9

laser spectroscopy  2:1384-5, 1395-408

mass-selected cold ion spectroscopy  2:1337
microwave discharges  2:947

millimeter wave spectroscopy  2:941-6
molecular beam machines  2:1352

multiphoton resonance spectroscopy  3:1947-51
nonlinear Raman spectroscopy  2:1192-215

pulsed discharge nozzles  2:898
resonant-enhanced multiphoton ionization
rotationally resolved electronic spectroscopy
spontaneous Raman spectroscopy  2:1156-9
sputtering  2:948
submillimeter-wave spectroscopy
trace gas sensing  2:1129-31
WIDE-IMPACT apparatus  2:789-92
insulators, electron transport  3:1564
integrals
atomic orbitals  1:328-9
electron repulsion  1:368
molecular orbitals  1:328-9
integrated absorption coefficients  1:565
integration ranges, internal coordinates  1:555
intensities
nuclear quadrupole hyperfine interactions
spherical top molecules ~ 3:1447
transition dipoles  1:564—6
intensity autocorrelation  3:1819-21
intensity borrowing, acetylene  3:2016-8
intensity distributions, photoelectron spectroscopy
intensity expressions
coherent anti-Stokes—Raman scattering  2:1195

2:1333
2:1352-3

2:941-6, 1275

1:86-7

3:1639-41

nonlinear Raman spectroscopy  2:1195-7
Raman-induced polarization spectroscopy  2:1214-5
stimulated Raman gain  2:1195, 1197
stimulated Raman loss  2:1195-6
interacting nuclei, secular equation  3:1419-22
interaction region, chirped-pulse Fourier transform microwave
spectroscopy  2:809-10
interaction-time broadening, lineshapes  1:50
interband cascade diode lasers (ICL), mid-infrared spectroscopy
2:1132
intercombination transitions
diatomic molecules  1:238-9
polyatomic molecules  1:246
interelectron distances, electronic motion calculation
interferograms, Fourier transform infrared spectroscopy
2:970-4
interferometers, Fourier transform, Raman spectroscopy
2:1158-9
interferometric autocorrelation (IAC), femtosecond spectroscopy
3:1819-21
intermediate-Hamiltonian Fock-space coupled-cluster (IHFSCC)
method, relativistic electronic structure theory  1:412
intermode anharmonicity terms, effective Hamiltonians
3:1486-8
intermolecular stretching vibrations, Ar-H3™ complexes ~ 2:892
intermolecular vibrational frequencies, argon-hydrogen halide

1:560-1

complexes 2:865-6
internal axis method IAM) 1:90-1
Ar-Hs* complexes  2:892-3

single symmetric internal rotors ~ 1:96-8
internal conversion (IC), radiationless decay  1:51
internal coordinates  1:554-6
internal degrees of freedom, acetylene 3:1995-6
internally contracted multiconfiguration-reference
configuration-interaction (ic-MRCI) method, potential
energy surfaces  3:1887
internal rotation  1:88-108
see also torsion—rotation
axis system  1:89

biacetyl 1:623-9
(CH3)3XCl molecules 1:611-9
concurrent tunneling pathways  1:611-9
dihydrogen—hydrogen cyanide 2:875-6
fitting parameter indeterminacies  1:598-9
group theory 1:611-32

quadrupolar coupling  1:619-21

tunneling  1:611-9

high-barrier tunneling-rotation formalism  1:615-9
with hindered motion = 2:953—4
laser-induced fluorescence  1:623-9
point groups  1:89

quadrupolar coupling  1:619-21
rho axis  1:92

single symmetric ~ 1:89-100
splittings  1:99-100

Stark effects 1:621-3

symmetric tops  1:611-9

symmetry violations 1:682-6
torsional Hamiltonians  1:92-4

transitions  1:99-100
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internal rotation (continued )

tunneling  2:724-7
group theory 1:611-9
internal rotation axis system  1:89
internal rotation bands, van de Walls complexes
interstellar chemistry, Hy*  1:566
interstellar medium, molecular anions
interstellar molecules  2:940
CN radical = 2:940
internal rotation with hindered motion
large organic molecules  2:955
long-chain carbon anions  2:954-5
radicals, spectra  2:950-3
refractory species  2:955-8
spectral analysis, millimeter/submillimeter wave spectroscopy
2:949-54
intersystem crossing (ISC), radiationless decay  1:51
intracavity laser absorption spectroscopy (ICLAS), acetylene
3:2011, 2012
intramolecular dynamics
electronic spectroscopy

2:893

3:1741

2:953-4

2:1301-8

isotope-selective spectroscopy  2:1075-7

molecular spectroscopy  1:47-51

potential energy surfaces 1:519-21

rotation  1:88-108

rotational spectroscopy  1:88-110

spectroscopic states  2:1078-83

symmetry violations 1:682-6

twisted charge transfer 2:1305-6
intramolecular quantum dynamics  2:1077-8

intramolecular redistribution processes  2:1077-83
intramolecular vibrational redistribution (IVR)  2:1089-91,
1095-104, 3:1918
benzene  2:1099-104
Fourier transform infrared spectroscopy — 2:975-6
isotopomer-selective overtone spectroscopy  2:1089-91

N =2 and 3 NH-chromophore absorbtion of analine
isotopomers  2:1095-8
radiationless decay  1:51
Raman spectroscopy  2:1191
inverse inertia tensors  1:59
inversion symmetry

electric fields  1:621-3

electronic spectroscopy  3:1432

magnetic fields 1:621-3

pyramidal centres  1:108-9

rotational spectroscopy  1:108-10
inversion symmetry groups 1:646-7

ion beams, microwave spectroscopy  3:1706
ion-dip spectroscopy  3:1703, 1912
ion flow tube experiments, anions ~ 3:1750
ionic complexes

binding energy  2:887

rovibrational transitions  2:887-93

ionization
see also photoionization
cation generation 3:1692-4
complex resonance  1:505-6
Keldysh parameter  3:1784
photoelectrons ~ 3:1620-4

photoinduced Rydberg  3:1703-5
photoionization  3:1595
quantum defect theory  1:501-6
ionization channels  3:1620-4
ionosphere, anions  3:1741
ion-pair states  1:177-8
ions
laser vaporization  3:1921
supersonic-jet spectroscopy
ion traps
cations  3:1701-2
photodissociation spectroscopy
IR see infrared; infra-red
IRLM see implicitly restarted Lanczos method
IRMPE see infrared multiple photon excitation spectroscopy
IRMS see isotope-ratio mass spectrometry
irradiation
incident wave interactions  2:1240
rotating molecules  1:74-80
irreducible representations  1:284-5
complete nuclear permutation inversion groups
Dy, symmetry group 1:104
spherical top molecules  3:1441
irreducible tensor formalism  3:1439
IR-REMPI see infrared resonance enhanced multiphoton
ionization
IRSIMS see infrared spectroscopy with isotope and mass
selection
IR-UV see infrared-ultraviolet
IRUVPD see infrared/ultraviolet photofragment spectroscopy
ISC see intersystem crossing
isocyano derivatives  2:832-3
isomerization, noncovalent bonds
isomers, conformational analysis
isometric substitutions
asymmetric rotors  1:92
symmetric rotors  1:92
ISOS see isotopomer-selective overtone spectroscopy
isoscalar factors, spherical top molecule effective Hamiltonians
3:1444
isotope effects
chiral 1:678-80
ground state properties of isotopic nuclei  2:1072-4
infrared spectroscopy, principles 2:1069-71
mass differences  1:699-700, 2:1069, 1070
molecular dynamics  2:1069-71
nuclear spin ~ 2:1069, 1070-1
“Pauli” identities  2:1069, 1071
isotope-ratio mass spectrometry (IRMS), trace gas sensing
2:1142
isotope ratios, infrared laser spectroscopy
isotope-selective spectroscopy
infrared  2:1069-118
intramolecular dynamics, techniques
isotopic chirality  1:678-80
isotopic species, atmospheric spectroscopy
isotopomers
chirped-pulse Fourier transform microwave spectroscopy
2:814-5
equilibrium structural parameters 1:74

2:1055-7

3:1700-3

1:610-1

3:1732-3
2:1296-7

2:1142-4

2:1075-7

3:1984-6



Subject Index 2055

forward Kraitchman analysis  2:814-5
mass effects  1:699~700
structure determination  1:73
isotopomer-selective overtone spectroscopy (ISOS)  2:1069,
1106-8
benzene 2:1098-104
CH-stretching vibrations  2:1104-5
many-level anharmonic resonance  1:140—4
N;j = 4, CH-chromophore absorbtion of CHCl;
2:1087-91
resonantly enhanced two-photon ionization of vibrationally
exited molecules  2:1091-8
italic fonts in presentations  1:268-70
iterative eigensolvers  1:574-81
iterative methods
applications  1:580
contracted basis sets  1:577-80
product basis sets  1:575-7
vibrational spectra  1:573-85
IVO see frozen-core method
IVR see intramolecular vibrational redistribution

Jablonski scheme  1:51

Jahn-Teller (JT) effect
cyclopentadienyl cation/radical  1:221-3
polyatomic molecules  1:221-3, 248-9
Rydberg radicals  1:460

jets see supersonic-jet spectroscopy

Jj coupling
atoms 1:185, 187-8
from LS coupling  1:188

JT see Jahn-Teller

Karr-lens modelocking (KLM)  3:1811, 1813
Kato’s cusp condition  1:365
KE see kinetic energy
Keldysh parameter 3:1784
kelvin, definition  1:295
KEO see kinetic energy operators
keto-imine tautomers  3:1952-4
kilogram, definition  1:294
kinetic energy (KE) 1:58-9
asymmetric internal rotors  1:105
photoelectron spectroscopy  3:1617-20
Rydberg atom photofragments  3:1864-5
kinetic energy operators (KEO)  1:573
matrix-vector products  1:575-7
kinetics
incoherent radiation  1:19-21
total rate coefficients 3:1749-51
KLM see Karr-lens modelocking
klystrons  2:854
Koopmans’ theorem  1:445
threshold photoelectron spectroscopy  3:1627-8
ultraviolet photoelectron spectroscopy
3:1624-5
Kh point group  1:180
Kramers—Heisenberg formula 2:1153-4
Kramers—Kronig relation  3:1840-1
Kratzers formula  2:1160

krypton, resonant Auger decay 3:1664

Kubo’s stochastic theory of lineshapes
3:1849-52

Kyushu University, multipass millimeter/submillimeter
spectrometers  2:943

I =1 electrons, diatomic core interaction  1:497-8
labeling, effective Hamiltonians  3:1468-9
laboratory fixed axis system (LAS) 3:1995-6
laboratory sources see generation
ladder operative formalism  3:1857
Lagrangian matrices  1:341
lambda-doubling
constant  3:1434
electronic spectroscopy ~ 3:1432-4
interstellar radicals ~ 2:951-2
Lamb-dip spectroscopy ~ 3:1765-9
Lambert—Beer relation  1:79
Langevin rate coefficient 3:1749
large amino acids ~ 2:838-9
large amplitude bending excitations, water ~ 3:1895-6
large amplitude symmetric stretch excitations, ozone Chappuis
band 3:1898-9
large amplitude vibration—rotation, nonrigid polyatomic
molecules  1:145
large halo-substituted chains  2:833-4
large hydrogen-bonded complexes  2:840—4
large molecules
challenges  2:803-4
chirped-pulse Fourier transform microwave spectroscopy
2:811-20
microwave spectroscopy ~ 2:829-52
large nonaromatic rings  2:836
large oligomers  2:845-6
large organic molecules, interstellar ~ 2:955
large polyatomic molecules  1:216-7
large van der Waals complexes  2:840
LAS see laboratory fixed axis system
laser ablation  3:1694
laser desorption  3:1949-50
laser excitation  2:802
laser-induced chemical reactions, cation spectroscopy
3:1705
laser-induced electron diffraction (LIED)  3:1782., 1796-8
laser-induced fluorescence (LIF)
action spectroscopy of cations  3:1700
biacetyl torsional analysis 1:623-9
collimated molecular beams  3:1761-3
helium nanocryostats ~ 3:1552-3, 1569-75
photofragment spectroscopy ~ 2:1076
torsional analysis  1:623-9
laser jet spectroscopy see infrared laser spectroscopy
laser light (coherent monochromatic radiationy  1:6-8
laser magnetic resonance (LMR) spectroscopy  2:856
molecular cations  2:1272-3
laser oscillators
femtosecond spectroscopy  3:1810-4
passive modelocking  3:1810-2
laser photodetachment at threshold (LPT) spectroscopy
3:1636-7
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laser spectroscopy
see also direct frequency comb spectroscopy;
extreme-ultraviolet spectroscopy; infrared
laser spectroscopy; laser-induced fluorescence;
vacuum-ultraviolet spectroscopy
ambient air monitoring  2:1138-40
breath analysis  2:1144-7
carbon monoxide  2:1386-9
coherent
Doppler-free  3:1771-2
propagating beams  2:1377-8
collimated molecular beams  3:1759-65

continuous-wave vacuum-ultraviolet sources 2:1382-3

Doppler-free  2:1401-2, 3:1759-79
coherent  3:1771-2
collimated molecular beams  3:1759-65
multiphonon  3:1771
natural line widths ~ 3:1775-7
saturation  3:1765-9
stimulated Raman scattering ~ 3:1776-7
time-gated coherent spectroscopy  3:1775-6
ultracold species  3:1772-5
extreme-ultraviolet  2:1373-413
frequency combs  2:1393-408
instrumentation  2:1384-5
nonlinear harmonic conversions  2:1374-83
nonperturbative plateau regime  2:1383
frequency combs  2:1393-408
lasers  2:1395-408
phase distortions  2:1404-5
quantum electrodynamics  2:1394-5
hydrogen  2:1391-2
industrial gas sensing  2:1140-2
instrumentation  2:1384-5
intermediate regime  2:1392-3
isotope ratio measurements  2:1142—4
multiphonon, Doppler-free  3:1771
natural line widths ~ 3:1775-7
noble gas resonance line calibration  2:1385-6
noncollinear phase matching  2:1377-8
nonlinear harmonic conversions  2:1374-83
nonlinear polarization 2:1374-5
nonperturbative plateau regime  2:1383
optothermal spectroscopy  3:1763-5
phase distortions  2:1404-5
phase matching 2:1375-8
picosecond pulses  2:1392-3
plane-wave limit  2:1377
polarization  3:1769-70

predissociation phenomena. carbon monoxide 2:1386-9

pulse amplification  2:1398-401

resonance enhancements  2:1378-9
Rydberg-valence interactions 2:1389-91
saturation  3:1765-9

stimulated Raman scattering  3:1776-7
third-harmonic generation  2:1380-2

tight focus limit  2:1375-7

tunable sources 2:1131-4

two-photon Doppler-free excitation  2:1401-2

two-pulse direct frequency comb excitation 2:1402-4

upconversion  2:1396-8
vapor phases 2:1147-8
laser-Stark spectroscopy  2:856, 866
laser vaporization
biomolecules  3:1920-1
unstable species generation  2:1322
lasers
frequency combs  2:1395-408
infrared spectroscopy  2:1119-28
infrared—ultraviolet double resonance spectroscopy
3:1922-3
lead salt diode  2:1032, 1120-1, 1132
modelocking  3:1810-3
Raman spectroscopy  2:1157-8
rare-earth doped  3:1813
LCAO see linear combination of atomic orbitals
LCAO-MO see linear combination of atomic
orbitals—molecular orbital
lead salt diode lasers
infra-red-laser jet spectroscopy  2:1120-1
mid-infrared spectroscopy  2:1132
supersonic-jet spectroscopy  2:1032
least squares calculations
fitting parameter indeterminacies  1:600-2
singularities  1:601-2
structure determination  1:74
Lewenstein model  3:1786
lidar see light detection and ranging
LIED see laser-induced electron diffraction
LIF see laser-induced fluorescence

lifetime vibrational interference (LVI), X-ray photoelectron

spectroscopy  3:1665-6
light
see also coherent monochromatic radiation; laser. . .;
monochromatic electromagnetic waves
interaction with molecular systems  1:13
scattering  1:23-5, 2:1153-4

light detection and ranging (lidar) systems, trace gas sensing

2:1134, 1140
light sources
attosecond  3:1825-31
backward-wave oscillators  2:855-6
far infrared lasers  2:856
femtosecond  3:1805-34
frequency multipliers  2:855
millimeter waves  2:854-5
millimeter wave spectroscopy  2:941-2
submillimeter wave spectroscopy  2:941-2
linear ABA/ABBA molecules, effective Hamiltonians
3:1494-9

linear carbon chains, resonant-enhanced multiphoton ionization

2:1334
linear combination of atomic orbitals (LCAO)  1:409
symmetric polyatomic molecules 1:212-6
symmetrized, group theory  1:38
linear combination of atomic orbitals—molecular orbital
(LCAO-MO) approximation  1:275-6, 328—-30
linear combinations
Is orbitals  1:211
group theory 1:38-9
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linear fast passage  2:780-3 LNAs see low-noise amplifiers
coherence excitation ~ 2:782-3 localized second-order Mgller—Plesset perturbation theory
linear molecules  1:62 (LMP2) 1:367-9
ABA-type 3:1494-9 local measurements, Earth’s atmosphere ~ 3:1980
ABBA-type 3:1494-9 local mode theory
effective Hamiltonians  3:1494-9 group theory  1:615-9, 625-9
eigenvalues  1:62 high-barrier tunneling-rotation  1:615-9
electric dipole moments  1:78 rotational—vibrational spectra  1:144
Hamiltonians  1:62 local oscillators  3:1843-4
Loomis—Wood diagrams  1:156-9 local perturber mixing angles  3:1463-4
open-shell local quadratic configuration-interaction with single and double
electronic energy levels  3:1422-7 excitations (LQCISD)  1:352
quantum numbers/term symbols  3:1422-3 long carbon-chain anions, interstellar  2:954-5
quadratic Stark effect 1:82 long carbon-chain radicals  2:831-6
Raman spectroscopy  2:1163-8 longitudinal relaxation time  2:724
Renner—Teller effect 1:220-1 long-range interactions, anion—molecule dynamics  3:1748-9
rotational—vibrational spectra  1:156-9 Loomis—Wood diagrams
spin—orbit splitting ~ 1:464-5 rotational —vibrational spectra  1:154—65
tensors  2:1188 linear molecules  1:156~-9
vibrational corrections  1:67 nonlinear molecules  1:159-65
vibrationally excited states ~ 2:1251-3 Lorentz force  1:13
linear polyenes  2:1302—4 Lorentzian line shapes  1:80
bond order reversal  2:1303 Doppler lineshape combination  1:50
linear spectroscopy, double-sided Feynman diagrams double-sided Feynman diagrams ~ 3:1840-1
3:1839-41 photoelectron spectroscopy  3:1622-4
linear Stark effects 1:80-1, 83, 194—6 radiationless transitions ~ 1:47
hydrogen atoms ~ 1:195 Lorentzian probability distribution  1:47-8
inversion symmetry  1:622-3 lowest-order coupling terms, effective Hamiltonians  3:1481-2
water hexamers 2:886-7 low-frequency chirped-pulse Fourier transform microwave
line broadening spectroscopy, large molecules  2:804, 811-4
Doppler effects  1:50, 2:1157, 1176-9, 1215-6 low-frequency spectrometers, chirped-pulse Fourier transform
exponential decay  1:47-9 microwave spectroscopy  2:803-4, 811-4
Fourier transform infrared spectroscopy  2:975-6 low-noise amplifiers (LNAs), chirped pulses  2:810-1
inhomogeneous  3:1562-3 low-noise recievers, chirped-pulses  2:810-1
photoelectron spectroscopy ~ 3:1623-4 low temperature Doppler-free spectroscopy  3:1772-5
pressure effects  2:1216-23 low temperature reactions, anions  3:1749-50, 1753—-4
radiationless transitions  1:47 low temperature trapping, helium droplets ~ 3:1557-63
Raman spectroscopy  2:1176-9, 1215-23 LPT see laser photodetachment at threshold
sources 1:50 LQCISD see local quadratic configuration-interaction with
line shapes  1:47-51 single and double excitations
Fourier transform infrared spectroscopy  2:970-4, 975-7 LS-coupling see angular momentum coupling
helium droplets luminescence, helium droplets ~ 3:1563
atomic dopants  3:1565-7 LVI see lifetime vibrational interference
molecular dopants  3:1567-71 Lyman-« excitation of hydrogen  2:1392
Kubo’s stochastic theory of lineshapes  3:1850 Lyman series  1:228, 446-7, 2:1391-2
Lorentzian function 1:80
spherical top molecules  3:1448-52 Mach number, supersonic-jets ~ 2:1024
line shifts, Raman spectroscopy  2:1215-23 macroscopic polarization  2:1193-4
linestrength, definition ~ 1:565 Madrid spectrometers  2:1195
linewidths, helium droplets ~ 3:1571-3 magnesium atoms, Rydberg series  1:461-3
Liouville space basis vectors  3:1449-50 magnetic circular dichroism (MCD)  3:1587-8
liquid crystal solvates magnetic dipolar transitions
dipole—dipole interactions  2:1367-8 diatomic molecules  1:237-8
Hamiltonians ~ 2:1347 polyatomic molecules  1:246
spectral assignment  2:1366-8 magnetic dipole moments
liquid phase  2:853 absorption and emission  1:75
molecular beams ~ 2:1022, 1026 angular momentum theory  3:1416-8
LMP2 see localized second-order Mgller—Plesset perturbation nuclear 3:1418-9
theory magnetic fields

LMR see laser magnetic resonance angular momentum theory  3:1416-8
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magnetic fields (continued )
atomic effects  1:192-4, 233-5
circular dichroism  3:1587-8
coherent monochromatic radiation  1:7
inversion symmetry  1:621-3
spin polarization, helium droplets  3:1586
magnetism, tables of quantities  1:271-2
many-body decomposition, hydrogen-bonded clusters
1:531-3
many-body perturbation theory (MBPT)  1:348-50
see also Mgller—plesset perturbation theory
analytic second derivative methods  1:350
Z vector method  1:349-50
many-electron atoms, Rydberg series/states  1:447-8
many-electron Hamiltonians ~ 1:407
relativistic  1:412-20
many-level anharmonic resonance, rotational—vibrational
spectra, polyatomic molecules with isolated CH
chromophore  1:140-4
many-particle Hamiltonian  1:406—7
MAPE see 2-methylamino-1-phenyl ethanol
mass-analyzed threshold-ionization (MAT1) spectroscopy
3:1628-36
dissociatton ~ 3:1723-4
molecular clusters  3:1720-35
noncovalent bonds  3:1720-35
resolution improvement  3:1632-6
rotational structure  3:1634-5
rovibration  3:1634-6
Rydberg states  3:1629-32
simulation  3:1733-5
Stark states  3:1629-34
torsional motion  3:1635
vibration  3:1635
mass-dependence corrected moments of inertia  1:73
asymmetric rotors  1:74
mass differences, isotope effect principles, IR spectroscopy
2:1069, 1070
mass fractions 1:302-3
mass-selected cold ions
electronic spectroscopy  2:1336-8
experimental apparatus  2:1337
mass-selected photoelectron spectra (MSPES)  3:1682-3
mass-selective spectroscopy
see also infrared spectroscopy with isotope and mass
selection
infrared 2:1069-118
overtone spectroscopy by vibrationally assisted dissociation
and photofragment ionization  2:1085-91
mass spectrometery (MS), Fourier transform ion-cycotron
resonance  3:1703
mass-velocity (MV) term  1:561-2
mass-velocity and one electron Darwin (MVD1) correction
1:561-2
water  1:562
mathematical symbols  1:305-9
MATI see mass-analyzed threshold-ionization
matrices, quantum defect 1:489-501
matrix elements
dipole moments  1:76-9

effective Hamiltonians ~ 3:1480- |
methane  3:1451-2
nuclear quadrupole hyperfine interactions  1:86
rigid rotors  1:61
spherical top molecules  3:1446
symmetric top reductions  1:70
matrix image of the molecule (MIME). acetylene, vibrational
clustering  3:2019
matrix isolation
fullerenes  2:1324
polyacetylene cations  2:1324--5
unstable species observation  2:1323-5
matrix-isolation spectroscopy, cations  3:1705
matrix representation, Schrodinger equation  1:5-6
matrix-vector products
contracted basis sets  1:577-80
A-T  1:579
A-V 1:579-80
product basis sets  1:575-7
maxons, helium droplets  3:1556-7
Maxwell -Boltzmann distributions ~ 2:975
Maxwell’s equations, Fabry —Pérot resonator chambers — 2:766
Maxwell’s equations for waveguide cells, continuous-wave
techniques  2:729-30
MBER see molecular beam electric resonance spectroscopy
MBMR see molecular beam magnetic resonance
MBPT see many-body perturbation theory
MCD see magnetic circular dichroism
MCP see microchannel plate
MCSCEF see multiconfiguration self-consistent field
MCT see mercury cadmium telluride
measurement
attosecond spectroscopy  3:1789-99
from space, Earth’s atmosphere ~ 3:1980-1
measurement time, chirped-pulse Fourier transform microwave
spectroscopy  2:818-20
mercury-arc lamps, Raman spectroscopy  2:1156-7
mercury cadmium telluride (MCT) detectors. mid-infrared
spectroscopy ~ 2:1135
mercury tetrafluoride, ab initio prediction  1:395-6
metal-cluster ions
generation  3:1694
photodissociation spectroscopy ~ 3:1701
metals, linewidths. helium droplets  3:1572-3
meter, definition  1:294
methane
abundance  3:144]
ambient air monitoring  2:1139
avoided crossings  1:698
bending potentials  1:527-9
collisional broadening  3:1448-52
collisional cooling Fourier transform infrared spectroscopy
2:983
contracted basis set calculations  1:580
crossings  1:698
deuterated, collision broadening Fourier transform infrared
spectroscopy  2:983-5
Fourier transform infrared spectroscopy  2:983-9
line broadening parameters  3:1452
matrix elements 3:1451-2
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molecular interactions  3:1451
nuclear spin symmetry  1:696—9
parity 1:696-9
potential energy surfaces  1:523-4
Raman spectroscopy  2:1180-1
reaction dynamics  1:523-4
spectra  3:1448-9
stereomutation  1:527-9
stretching potentials  1:527-9
vibrational polyads 3:1441-2
methane derivatives, substituted, potential energy surfaces
1:521-3
methanoid molecules
nuclear spin symmetry  1:696-9
parity conservation/violation 1:696-9
methylamines, breath analysis  2:1145-6
2-methylamino-1-phenyl ethanol (MAPE)  3:1924-5
methylations, guanine 3:1952
methylbenzene see toluene
methylene, Hamiltonian, group theory  1:33
methyl groups. structural relaxation  1:98
p-methylphenol —water complexes, structure determination
2:1356
MFPAD see molecular frame photoelectron angular
distributions
Michelson interferometers, schematic drawing ~ 2:970
microchannel plate (MCP) detectors, time-of-flight
spectrometers  3:1950-1
microscopic Andronikashvili experiment, helium droplets
3:1579
microscopic superfluidity, definition  2:934
microwave discharges, millimeter/submillimeter wave
spectroscopy  2:947
microwave (MW) spectroscopy ~ 2:801-26, 829-52,
3:1551-94
see also rotational spectroscopy
amino acids  2:838-9
aromatic rings  2:834-6
biomolecules 2:838-40
cations  3:1705-6
charge-transfer complexes  2:844-5
chiral complexes  2:845
concurrent internal rotor tunneling pathways  1:611-9
extended negative glow discharge 2:1274-6
halo-substituted chains  2:833—4
helium droplet nanocryostats  3:1551-94
hollow-cathode discharge 2:1276
hydrogen-bonded complexes  2:840-4
ion beams  3:1706
large molecules  2:829-52
long carbon-chain molecules  2:831-6
long carbon-chain radicals  2:831-6
low frequencies  2:804
mixed trimers and tetramers ~ 2:846-7
molecular adducts  2:840-8
molecular aggregation = 2:845-7
molecular cations  2:1273-7
molecular complexes  2:829-52
neurotransmitters  2:839-40
new techniques  2:801-26

nonaromatic rings  2:834-6
nucleobases  2:839
oxygen-containing chains  2:833
polycyclic aromatic hydrocarbons — 2:834-6
quantum solvation 2:847-8
Raman spectroscopy ~ 2:1154-5
sensitivity  2:803-4
silicon-containing chains ~ 2:833
structure determination, rotational spectroscopy  1:72-4
sugars  2:839
sulphur-containing chains  2:833
transition metal complexes  2:836-8
two-ring molecules  2:834
van der Waals complexes  2:840
velocity modulation  2:1276
microwave power modules (MPM), chirped pulses  2:809
microwaves, interactions  2:724-7
mid-infrared lasers, supersonic-jet spectroscopy  2:1021,
1032-4
mid-infrared (mid-IR) spectroscopy
ambient air monitoring  2:1138-40
breath analysis  2:1144-7
carbon disulfide  2:983
carbonyl sulphide  2:983
detection methods  2:1134-7
functional groups absorptions  2:1131
industrial gas sensing  2:1140-2
isotope ratio measurements  2:1142-4
trace gas sensing 2:1129-52
tunable laser sources 2:1131-4
urine analysis  2:1147-8
vapor phases  2:1147-8
millimeter wave (MMW) spectroscopy  2:939-63
AC glow discharges  2:947
Broida-type ovens  2:947-8
cations  3:1705-6
data acquisition  2:944-5
DC glow discharges  2:946-7
detectors  2:943-4
equiptment  2:857-9
experimental techniques 2:941-6
free space cells/optics  2:942-3
frequency modulation 3:1706
glow discharges  2:946-7
hollow cathodes  2:947
interstellar molecules  2:949-58
light sources  2:854-5
microwave discharges  2:947
modern spectrometers 2:945-6
multichannel quantum defect theory assisted, Rydberg states
3:1644-7
optics, free space  2:942-3
reactant gases 2:948-9
sources  2:941-2
spectral analysis, interstellar molecules  2:949-54
sputtering  2:948
synthetic methods  2:946-9
Milne’s second equation  1:474
MIME see matrix image of the molecule
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mixed trimers and tetramers, microwave spectroscopy
2:846-7
mixing, electronic spectroscopy, open-shell linear molecules
3:1425-7
mixing angles, local versus remote perturbers 3:1463-4
MMIC see monolithic microwave integrated circuits
MMW see millimeter wave
Mo(CO)6, spectra  3:1448-9
modeling, inner-shell spectroscopy  3:1659-60
modelocking  2:1395-8, 3:1810-3
Karr-lens-type  3:1811, 1813
semiconductor saturable absorber mirrors  3:1812-3
modified Dirac equation 1:416
modified one-channel problem  1:487
modulation techniques, cation spectroscopy  3:1696—700
mole, definition  1:295
molecular adducts, microwave spectroscopy  2:840-8
molecular aggregation, microwave spectroscopy  2:845-7
molecular alignment, electric fields, helium droplets
3:1584-6
molecular anions
bound-bound spectroscopy  3:1744-6
bound-free spectroscopy  3:1746—8
crossed-beam reactive scattering  3:1751-3
future directions  3:1753-4
photoelectron imaging  3:1747-8
spectroscopy  3:1741, 1744-8
molecular beam apparatus ~ 2:1352
with time-of-flight mass spectrometer  3:1948
molecular beam electric resonance (MBER) spectroscopy
2:857
rare gas-hydrogen halide complexes  2:865
water dimers  2:877

molecular beam magnetic resonance (MBMR), helium droplets

3:1588
molecular beams
see also supersonic-jets
collimated  3:1759-65
gas-phase, sources  3:1949-50
multiphoton resonance spectroscopy ~ 3:1947-9
photodissociation spectroscopy  3:1700-3
sources, gas-phase  3:1949-50
supersonic expansion  2:1022, 3:1919-20
molecular cations  2:1267-88
abundance 2:1277-80
astronomical spectroscopy  2:1277-80
CHst  2:1280-2
extended negative glow discharge 2:1274-6
far-infrared spectroscopy = 2:1272-3
Fourier transform infrared spectroscopy  2:1272
Fourier transform microwave spectroscopy  2:1276-7,
3:1706
generation  3:1692-4
hollow-cathode discharge 2:1269-71, 1276
infrared spectroscopy  2:1269-72
laser magnetic resonance spectroscopy  2:1272-3
microwave spectroscopy  2:1273-7, 3:1705-6
millimeter spectroscopy  3:1705-6
submillimeter spectroscopy  3:1705-6
submillimeter-wave spectroscopy ~ 2:1274-6

supersonic-jet expansion  2:1271-2
terahertz spectroscopy  2:1272-3
velocity modulation  2:1269, 1276

molecular chirality, hypotheses  1:670
molecular clocks 1:682-3
molecular clusters

anionic  3:1745

double resonance spectroscopy  3:1719-20

formation, supersonic-jets  3:1716-7

hole-burning spectroscopy  3:1719

infrared —ultraviolet double resonance spectroscopy
3:1719-20

mass-analyzed threshold-ionization spectroscopy ~ 3:1720-4

photoelectron spectroscopy  3:1713-40

photoinduced Rydberg ionization spectroscopy  3:1724-5

photoionization spectroscopy  3:1713—40

REMPI  3:1717-8

stimulated Raman—ultraviolet double resonance spectroscopy
3:1720

supersonic-jet expansions  2:1051-5

time-of-flight mass spectroscopy ~ 3:1717

van der Waals clusters ~ 3:1725-7

vibrational frequencies 3:1716

molecular coherence detection

chirped Fourier transform microwave spectroscopy
2:783-4

Fourier transform microwave spectroscopy  2:737-40,
751-2

one-dimensional double resonance spectroscopy ~ 2:751-2

two-dimensional double resonance spectroscopy  2:755-9

molecular complexes

microwave spectroscopy  2:829-52
spectroscopy  2:864-93

molecular constants

cyanogen, Raman spectroscopy  2:1167
formic acid dimer isotopomers 2:1126

molecular cooling, helium droplets  3:1557-63
molecular coupling

origins  3:1846-7
two-dimensional infrared spectroscopy  3:1844-6

molecular deformation, sublifetime electron spectroscopy

3:1677-80

molecular dynamics

determination  1:684

formic acid dimer, infra-red spectra  2:1124-6
hydrogen fluoride  1:531-5

isotope effect principles  2:1069-71

proton exchange, formic acid dimer 2:1122-6
time-reversal symmetry violation 1:708-9

molecular electronic structure theory, analytic derivative

methods  1:325-61

molecular energies, Lorentzian probability distribution

1:47-8

molecular energy levels

spectra  3:1994
spectroscopy theory  1:25-32

molecular frame photoelectron angular distributions (MFPAD),

attosecond spectroscopy  3:1788

molecular infrared spectra, molecular motion derivation

1:145-9
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molecular interactions

Born—Oppenheimer constant ~ 1:637
eigenfunction mixing  1:639-40
fine structure  1:637-40

nuclear magnetic  1:639

orders of magnitude 1:637-40
rotation  1:637-9

spherical top molecules  3:1451
vibration  1:637-9

molecular ions
infrared~ultraviolet double resonance spectroscopy
3:1916-7
protonated  3:1917-9
molecular line profiles, laboratory studies, atmospheric
spectroscopy  3:1988
molecular motion derivation, molecular infrared spectra
1:145-9
molecular orbital coefficients, expansion
molecular orbitals (MO)
1s/2p orbitals  1:197

1:329

attosecond spectroscopy  3:1795-6
benzene 1:214
coefficient expansion  1:329

coupled perturbed multiconfiguration Hartree—Fock equations
1:345

cyclopentadienyl cation 1:216

diatomic molecules 1:197-200

homonuclear diatomic molecules  1:198-200
independent pairs  1:341

large polyatomic molecules  1:216-7
Mgller—plesset perturbation theory  1:348-50

multiconfiguration self-consistent field wavefunctions

1:337-8
nonindependance 1:341
one electron derivative expressions  1:329-30
onef/two electron integrals  1:328-9

overlap integral derivative expressions  1:330
polyatomic molecules  1:210-7
ultraviolet photoelectron spectroscopy
Z vector method  1:346-7
molecular parameters
fluorine, Raman spectroscopy  2:1164
nitrogen, Raman spectroscopy  2:1163
molecular parity violation  1:707-8
molecular photoionization 3:1595-616, 1621-4
complex mechanisms  3:1610-1
Cooper minima  3:1598-9
direct processes  3:1597-9
dissociation  3:1610-1
electronic autoionization
predissociation  3:1610-1
resonant photoionization  3:1599-612
rotational autoionization 3:1600-3
shape resonances 3:1611-2
spin—orbit autoionization 3:1610
studies 3:1612-3
vibrational autoionization 3:1603-7
molecular physics, fundamental symmetries
1:663-5

3:1624-6

3:1607-10

molecular polarizability, femtosecond time-resolved Raman

four-wave mixing 2:1241-2
molecular properties
ab initio theory = 1:363-88

anharmonic vibrational frequencies, F12 methods  1:381
barrier heights, F12 methods  1:377-80
barrier shapes, F12 methods  1:377-80
correlation cusps, ab initio theory  1:365-6
F12 methods
example applications  1:381-2
potential energy surfaces  1:373-81
frozen-core approximation, F12 methods
potential energy surfaces, F12 methods
R12 methods  1:365-7
relativistic calculations  1:430-2
molecular quantum defects, combined energy and geometric
dependencies  1:498-9
molecular radicals, coherent anti-Stokes—Raman scattering
2:1202
molecular Rydberg states
autoionization lifetimes
autoionization widths
molecular spectroscopy
basic concepts 1:1-55
broadband Stark effects
electric fields, helium droplets

1:373-7
1:373-81

1:500-1
1:500-1

2:817-8
3:1584-6

fitting parameters, indeterminacies  1:587-604

Fourier transform pulsed microwave  2:763-77

fundamental symmetries 1:663-5

global potential energy surfaces 1:511-49

helium droplet nanocryostats  3:1551-94
properties  3:1554-63

intramolecular quantum dynamics  2:1077-8

nuclear quadrupole hyperfine interactions  1:87-8
orders of magnitude 1:633-58
relativistic electronic structure theory  1:405-41

supersonic-jets  2:763-77
symmetry 1:633-58
symmetry groups 1:644-7
ultracold  3:1772-5
molecular state densities
molecular states, term symbols
molecular structure determination
attosecond spectroscopy  3:1795-9
formic acid dimer 2:1120, 1121-2
rotational —vibrational spectra, diatomic molecules
1:132-3
molecular symmetry (MS) groups

1:705-6
1:286

1:610-1, 644-7

notation conventions  1:700—1

nuclear spin symmetry 1:690-2
molecule-fixed coordinates 1:284
molecules

conventions 1:276-8

origins  1:58
Rydberg series/states  1:190-2, 448-9
Mgiller—plesset perturbation (MP) theory
see also many-body perturbation theory
analytic second derivative methods  1:350
Z vector method  1:349-50
MOMED see monolithic membrane diodes

1:348-50
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monochromatic waves
coherent electromagnetic radiation  1:7
interaction with molecular systems  1:13
monolithic membrane diodes (MOMED)  2:855
monolithic microwave integrated circuits (MMIC)
Morse oscillators ~ 1:120, 122, 3:1484-6
Morse potential  1:119, 121-2, 123
motion, quantum mechanical equation
motional narrowing  3:1851
MP2 see second-order Mgller—Plesset perturbation theory
MPM see microwave power modules
MQDT see multichannel quantum defect theory
MRCI see multireference configuration-interaction
MRSOCI see multireference spin—orbit configuration-interaction
MS see molecular symmetry
multichannel quantum defect theory-assisted millimetre-wave
spectroscopy, Rydberg states  3:1644-7
multichannel quantum defect theory (MQDT)
1:478-89
alternative formulations  1:483-4
asymptotic boundary conditions  1:479-81
channel interactions  1:484-6, 508
closed channels 1:477, 479-80
dipole transition amplitudes 1:482-3
effective Hamiltonians  3:1478
eigenchannel formulation 1:483-4
Fano’s profile formula  1:488
half-collisions ~ 1:483
incoming wave boundary condition
normalization 1:481-2, 507
open channels  1:480
phase-amplitude formulation
photoelectron spectroscopy
reaction matrices  1:483
reactive scattering  1:503—4
Rydberg states  3:1644-7
strongly closed channels
two-channel problem
two-step formulation  1:485-6
vibrational autoionization 3:1604-6
multiconfiguration self-consistent field (MCSCF) wavefunctions
1:337-9, 445
electronic energy  1:337-8
first derivative  1:338-9
higher-order analytic derivatives  1:348
relativistic electronic structure theory  1:410-1
second derivative  1:339

2:855

1:406

1:482

1:478-9
3:1641, 1644-7

1:477
1:486-9

variational conditions  1:338
Multimode, coordinates  1:559
multipass amplifiers  3:1815

multipass cells, Herriot-type  2:1120

multipass millimeter/submillimeter spectrometers
Kyushu University — 2:943
Okayama university — 2:944

multiphoton ionization
attosecond spectroscopy
double resonance methods  3:1945-6

multiphoton resonance spectroscopy  3:1943-70
adenine-thymine base pairs  3:1960-2
DNA bases 3:1951-64

3:1783-4

experimental techniques  3:1947-51
molecular beams ~ 3:1947-9
peptides  3:1965-7
supersonic-jets  3:1947-9
time-of-flight spectrometers  3:1950-1
multiple resonance techniques, Fourier transform microwave
spectroscopy  2:793-5
multiplication tables, group theory  1:34
multireference configuration-interaction (MRCI) method
ab initio theory  1:364
electronic motion calculation  1:560
potential energy surfaces  1:513
relativistic electronic structure theory
substituted methane derivatives = 1:522
multireference spin—orbit configuration-interaction (MRSOCI)
1:422-3, 2:912
multiresonance effective Hamiltonians
multistate interactions, effective Hamiltonians
muons, particle properties  1:312
mutations, DNA  2:1312-3
MV see mass-velocity term
MVD1 see mass-velocity and one electron Darwin
correction

1:410

3:1483-4
3:1474-6

N, see nitrogen
N =2 and 3 NH-chromophore absorbtion of analine
isotopomers  2:1095-8
Naj, laser-induced fluorescence
nanocryostats
see also helium droplets
infrared spectroscopy  3:1576-82
instrumentation  3:1552-4
line shapes  3:1565-76
microwave spectroscopy
molecular spectroscopy
properties  3:1554-63
rovibration  3:1576-82
spectral resolution  3:1565-76
static fields  3:1584-8
strong coupling  3:1580
structural information  3:1581-2
worldwide  3:1558-60
nanosecond pulses, extreme-ultraviolet spectroscopy
2:1383-92
Napierian absorbance calculation
napthalene  2:1007-8
NASA, atmospheric spectroscopy  3:1980-1
natural amino acids, microwave spectroscopy
natural bond orbital (NBO) calculations  1:611
natural line widths
Doppler-free spectroscopy

3:1572-3

3:1576-82
3:1551-94

2:973

2:838-9

3:1775-7

Fourier transform infrared spectra  2:975
spontaneous emissions  1:47

natural orbitals (NOs) 1:445

natural units, quantum defect theory  1:474

near dissociation spectra, Hy ™ 1:568

near-infrared lasers, supersonic-jet spectroscopy  2:1034-5
nearly saturated carbon chains  2:831
near-prolate symmetric rotors, water hexamers  2:885

near-spherical tops, fitting parameter indeterminacies 1:595-6
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neper, definition  1:303-4
NESC see normalized elimination of the small component
neurotransmitters ~ 2:839-40, 3:1924-6
neutrino properties  1:312
neutron properties  1:312
Newman projections  1:106
nine chamber Ziirich Fourier transform infrared spectrometer
2:985-90
nitric acid, Renner—Teller coupling  3:1904-5
nitric oxide
4 f/4d complexes  1:456
photoionization  3:1612-3
ultraviolet photoelectron spectroscopy  3:1626
nitrobenzene, rotational transitions  1:104-5
nitrogen
carbon monoxide complexes 2:873-4
electronic autoionization  3:1609-10
electronic spectroscopy  1:24]1-5
molecular constants  2:1161
molecular parameters  2:1163
orbital wave functions  3:1796
Q-branch  2:1162
Raman spectroscopy  2:1201-2
Rydberg-valence interactions 2:1389-91
ultraviolet photoelectron spectroscopy  3:1624-5
nitrogen dioxide
symmetric stretch excitation 3:1893-4
tropospheric concentration  3:1974
nitrous oxide
ambient air monitoring  2:1139
Auger spectra  3:1678
Fourier transform infrared spectroscopy  2:983, 984
inner-shell excitation 3:1678
N; = 4, CH-chromophore absorbtion of CHCl3
noble gases 2:1385-6
nomenclature for group theory  1:41
nonadiabatic corrections  1:553
nonadiabatic coupling  3:1887
Born—Oppenheimer approximation 3:1887
ozone 3:1902-4
polyatomic molecule photodissociation dynamics  3:1885,
1887, 1901-6
nonadiabatic coupling matrix elements (NACME)  3:1888-9
nonadiabatic transitions, water ~ 3:1905-6
nonaromatic rings  2:834-6
nonatetraene (NT), intramolecular dynamics 2:1302—4
noncovalent bonds  3:1714-27
double resonance spectroscopy  3:1719-20
hole-burning spectroscopy  3:1719
infrared—ultraviolet double resonance spectroscopy
3:1719-20
isomerization  3:1732-3
mass-analyzed threshold-ionization spectroscopy
3:1720-4
origins  3:1714
photoelectron spectroscopy  3:1713—-40
photoinduced Rydberg ionization spectroscopy  3:1724-5
photoionization spectroscopy  3:1713-40
potential energy surfaces  3:1714-5
properties  3:1714-6

2:1087-91

REMPI  3:1717-8
stabilization energy  3:1715
stimulated Raman—ultraviolet double resonance spectroscopy
3:1720
van der Waals clusters  3:1725-7
vibrational frequencies  3:1716
nondegenerate perturbation theory, Morse oscillators
3:1485-6
nondegenerate vibrations, Raman spectroscopy  2:1163,
1171-3
nonexponential decay
coupling models  1:49-50
intramolecular vibrational redistribution  1:51
nonindependance, molecular orbitals  1:341
nonlinear, coherent Raman spectroscopy  2:1190-2
wavenumbers  2:1190
nonlinear harmonic conversions  2:1374-83
exact harmonics  2:1379-80
frequency shifts  2:1379-80
nonperturbative plateau regime  2:1383
phase matching 2:1375-8
polarization = 2:1374-5
third-harmonic generation  2:1380-2
tight focus limit  2:1375-7
nonlinear molecules
asymmetric-top molecules

fitting parameter indeterminacies  1:592-5

quadratic terms ~ 1:592-3
quartic terms ~ 1:593-5
Jahn-Teller effect  1:221-3

near-spherical tops, fitting parameter indeterminacies
1:595-6
pure rotational Hamiltonians
spherical tops
degenerate vibrational states  1:598
fitting parameter indeterminacies  1:596
symmetric tops
degenerate vibrational states  1:597-8
fitting parameter indeterminacies  1:596
nonlinear polarization 2:1374-5
nonlinear Raman spectroscopy  2:1192-215
intensity expressions  2:1195-7
observed spectra  2:1198-202
tensors  2:1193-4
theory 2:1193-5

1:592-6

non-Lorentzian lineshapes, coupling models  1:49-50
nonnatural amino acids  2:838-9

nonpenetrating Rydberg series  1:181, 448
nonperturbative plateau regime  2:1383

nonplanar ring compound deformations  1:109-10

nonpolar molecules, equilibrium polarizability anisotropies
2:1241
nonradiative transitions
autoionization  1:252, 253—4
electronic spectroscopy  1:252-6
predissociation  1:252, 254-5
nonrelativistic kinetic energy operator  1:416
nonrephasing diagrams ~ 3:1841, 1842-3
nonrigid molecules

group theory  1:607-32
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nonrigid molecules (continued)
large amplitude motion  1:145
rotational spectroscopy  1:88—-110
non-SI units, use with SI units  1:298-9

nontotally symmetric, nondegenerate Raman spectra, symmetric

tops  2:1171-3
nonzero matrices  1:79, 3:1421
norephedrine  3:1924-5
normal coordinates  1:555
molecular motion  1:145-6
polyatomic molecules 1:134-7
normalization
multichannel quantum defect theory  1:481-2, 507
one-channel quantum defect theory  1:476, 5067
normalized elimination of the small component (NESC)
1:416-7
normal stretching modes, acetylene  3:1996-7
NOs see natural orbitals
NT see nonatetraene
nuclear coordinates  1:554-9
nuclear degrees of freedom  1:27
nuclear dynamics  3:1432, 1792-4
ab initio prediction  1:391-2, 394-5
core-excited species  3:1675-84
diatomic molecules  1:30-2
nuclear magnetic moments  1:639. 3:1418-9
nuclear magneton  1:636
nuclear mass, inner shell electron contribution  1:553-4
nuclear motion Schrodinger equation  1:552
nuclear Paschen—Back effect 1:193-4
nuclear perturbation, Mgller—plesset perturbation theory
1:349
nuclear quadrupole hyperfine interactions
field gradient tensors  1:84-6
Hamiltonians  1:83-6
matrix elements  1:86
multiple nuclei  1:87-8
rotational spectroscopy  1:83-8
transition intensities = 1:86-7
nuclear Schrodinger equation  1:407-8
nuclear spin
diatomic molecules 1:118-33
electronic spectroscopy  3:1418-9
homonuclear diatomic molecules  1:123-7
isotope effects  2:1069, 1070-1
modifications  1:651-5
collisions  1:652-3
forbidden transitions  1:653
transitions  1:652
nuclear spin eigenfunctions  1:648
nuclear spin statistics ~ 2:1245-9
acetylene  3:2008

rovibrational spectroscopy, helium droplets  3:1578-9

rovibration statistical weights ~ 2:1247

statistical weights ~ 2:1247-8

wave function classification  2:1246-7
nuclear spin symmetry  1:686-701

conservation  1:686, 2:1050-1

de facto breaking  1:686—9

de facto conservation 1:692-3

de lege conservation  1:686-9
de lege violations  1:695-6
exchange degeneracy 1:689
Frobenius reciprocity theorem  1:689
induced representations  1:689
methane/methanoid molecules  1:696-9
point groups  1:690-2
selection rules  1:707
separation from other degrees of freedom  1:686
nucleobases
double resonance spectroscopy  3:1933-8
hydrogen—bonding  2:1311-3
microwave spectroscopy ~ 2:839
multiphoton resonance spectroscopy  3:1951-64
structures  3:1951-2
tautomers  2:1312-3, 3:1951-4
nucleophilic substitutions, reaction dynamics
3:1750
number of aggregation  2:853
numerical energy conversion factors  1:320

O-bonded isomers  2:871-3
occupation
orbitals  1:449
spin orbitals  1:444
octahedral molecules 2:1179-81
tensorial formalisms ~ 3:1446
octatetraene (OT), intramolecular dynamics  2:1302-4
Ohio State University, FASST millimeter/submillimeter
spectrometer  2:945
Okayama university, multipass millimeter/submillimeter
spectrometers  2:944
oligomers  2:845-6
one-dimensional double resonance spectroscopy
Fourier transform microwave  2:751-5
molecular coherence detection  2:751--2
one-electron atoms
electronic spectra  1:227-9
electronic structure  1:180-2
Rydberg structures  1:191
one-electron Darwin (D1) term  1:561-2
one-electron Dirac Hamiltonians  1:412-3
one-electron integrals
atomic orbitals  1:328-9
molecular orbitals  1:328-30
one-electron operators
Dirac Hamiltonian  1:412-3
Pauli-Hamiltonians  1:415, 421
regular approximations  1:415-6
relativistic ~ 1:414-9
one-electron Pauli-Hamiltonians  1:415, 421
one-electron reduced density matrices  1:338
one-photon infrared absorption. isotope-selective  2:1077
OPA see optical parametric amplifiers
OPCPA see optical parametric chirped-pulse amplifiers
open channels, multichannel quantum defect theory
1:480
open-shell linear molecules  3:1422-32
forbidden transitions ~ 3:1425-7
quantum numbers  3:1422-3
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rotational energy levels  3:1427-32
quantum numbers  3:1427-31
splittings  3:1423 -4
term symbols  3:1422-3
open-shell spherical top molecules  3:1454-6
OPG see optical parametric generation
OPOs see optical parametric oscillators
optical bloch equations  2:748-50
optical gain  3:1810
optical gas sensing devices 2:1130
optical interfecrometry  3:1787
optical Kerr effect (OKE) 2:1250
optical loss  3:1810
optical parametric amplifiers (OPA)  3:1816, 1817-8
optical parametric chirped-pulse amplifiers (OPCPA)
3:1817-8
optical parametric generation (OPG)  3:1817
optical parametric oscillators (OPOs)
mid-infrared spectroscopy  2:1133-4
supersonic-jet spectroscopy  2:1033-4
optical physics, synthesis with collision physics
3:1786-8
optical setup, supersonic-jet expansions  2:1027-8
optical spectroscopy, helium droplets  3:1564-76
optimized basis sets  1:371
optimum parameterizations, Douglas~Kroll-Hess
transformations  1:418
optothermal spectroscopy. collimnated molecular beams
3:1763--5
orbitals
freezing  1:457
occupation  1:449
orbital wave functions, nitrogen  3:1796
orders of magnitude
tine structure constant  1:634-7
symmetry  1:653-4
origins, noncovalent bonds  3:1714
OROTRON oscillators  2:857, 861-3, 893
carbon monoxide dimers  2:872-3
carbon monoxide—dinitrogen complexes  2:873-4
helium~carbon monoxide complexes  2:867
orthagonal orbitals  1:444
orthogonal coordinates  1:555
orthogonal polynomials  1:558
ortho-H;, photoionization  3:1602-3
ortho-H3, vibrational autoionization  3:1606-7
orthonormal orbitals  1:444
oscillatory electromagnetic fields  1:8-9
oscillatory functions  1:16-17

OSVADPI see overtone spectroscopy by vibrationally assisted

dissociation and photofragment ionization
OT see octatetraene
out-of-planc donor bending, water dimers  2:878
overlapping isotopologues, tryptamine  2:1363
overtone spectroscopy see isotopomer-selective overtone
spectroscopy

overtone spectroscopy by vibrationally assisted dissociation and
photofragment ionization (OSVADPI)  2:1069, 1075,

1076, 1085-91, 1106
Owyoung spectrometers  2:1194

oxygen

Auger spectra  3:1676

electron affinity  3:1742

Raman spectroscopy  2:1162-3
oxygen-containing chains  2:833
oxygen-hydrogen bond fission  3:1866-7
Ozma problem  1:664-5
ozone 3:1971

absorption cross-section  3:1886

Antarctic hole  3:1973

atmospheric measurements  3:1983-4

bending and symmetric stretch excitation  3:1896-7

Chappuis band  3:1888-9

depletion  3:1972-4

ground state potential energy surface 3:1888
Huggins and Hartley bands ~ 3:1899-501

large amplitude symmetric stretch cxcitations, Chappuis band

3:1898-9
nonadiabatic coupling  3:1887, 1902-4
photodissociation dynamics  3:1886-9, 1896904
total mapping ozone spectromcter  3:1980-1
triplet channels  3:1902-3
Wulf bands  3:1896-7, 19034

PA see photoacoustic
PAD see photoelectron angular distributions
paired excitation multiconfiguration self-consistent field
(PEMC-SCF) wavefunctions  1:348
PAM see principle axis method
PANH see polycyclic aromatic nitrogen heterocycles
para-H,, photoionization cross section ~ 3:1600
parallel vibrations, definition  2:1163
parameterizations, Douglas—Kroll-Hess transformations
1:418
parity  1:663-5
rotational levels  1:650-1
parity conservation  1:664
methane/methanoid molecules  1:696-9
potentials  1:669
parity isomers  1:681-2
parity operators, group theory 1:611]
parity violations  1:661, 663-5
chiral molecule dynamics  1:680-2
disulfur dichloride  1:662
electroweak quantum chemistry  1:662-3
hydrogen peroxide 1:662
hydrogen sulfide 1:662
intramolecular kinetics  1:682-6
methane/methanoid molecules  1:696-9
molecular  1:707-8
Ozma problem  1:664-5
potential hypersurfaces  1:678
potentials  1:669
quantitative theory  1:675-80
tunneling  1:678
vibrational  1:678
PARS see photoacoustic Raman spectroscopy
partial absorption cross-sections, polyatomic molecules
3:1885-6
partial ion yield spectroscopy = 3:1662-3
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partial photodissociation cross sections  3:1891
particle properties  1:311-3
a-particle properties  1:312
particle in two-dimensional box  1:26
Paschen—Back effect  1:193
Paschen lines, hydrogen atoms  1:228
passive modelocking  3:1810-3
pattern recognition, Loomis—Wood diagrams
Pauli identities 2:1069, 1071
Pauli principle violations 1:673-4
PB see n-propylbenzene
PBL see planetary boundary layer
PDN see pulsed discharge nozzles
PEMC-SCF see paired excitation multiconfiguration
self-consistent field
penetrating Rydberg series
pentacene  3:1572
pentamers
hydrogen fluoride  1:532
water  2:884-5
pentapeptides  18-20
PEPIPICOs see photoelectron-photoion-photoion coincidences
peptides
conformers  3:1966-7
hydrogen bonding  3:1965-7
infrared—ultraviolet double resonance spectroscopy
3:1926-31
multiphoton resonance spectroscopy
perdeuterogermane  2:1198-9
periodic orbits (PO)  3:1894
permanent electric dipole moments  1:76-83
anion—molecule dynamics  3:1748-9
determination  1:83
internal rotation splittings  1:99
Raman spectroscopy  2:1155-6
Stark cells 2:1306-8
Stark effects  1:80-3
permille, definition  1:302-3
permutation groups  1:644-5
permutation of identical particles 1:643-4
permutation inversion groups  1:646-7
symbols  1:285
theory 1:609-11
perturbation theory
anharmonic  1:138
Bixon—Jortner model  1:48
canonical Van Vleck methods
electronic motion ~ 1:561-2
electronic structure  1:389-91
Morse oscillators  3:1484-6
nuclear motion  1:391-2
open-shell linear molecules  3:1425-7
polyatomic molecules  1:138
rigid rotors  1:64-7
rovibration  1:393-4
Stark energies 1:80-—1
time dependent 1:75-6
perturbers, effective Hamiltonians ~ 3:1471, 1483
PES see potential energy surfaces
PECl; 2:1046-9

1:154-65

1:181, 448

3:1965-7

3:1501-2

PFI see pulsed-field ionization

PFI-ZEKE see pulsed-field-ionization zero-kinetic-energy

Pfund lines, hydrogen atoms  1:228

phase-amplitude formulations
multichannel quantum defect theory
quantum defect theory  1:474-6

1:478-9

phase distortions, amplification-induced  2:1404-5

phase-inversion keying (PIK)  2:745

phase-locked dielectric resonator oscillators (PLDRO)

phase lock loop (PLL) technique  2:855
phase matching
difference frequency generation devices
laser spectroscopy ~ 2:1375-8
noncollinear  2:1377-8
parametric amplifiers  3:1817
plane-wave limit  2:1377
Raman spectroscopy
tight focus limit  2:1375-7
phase states  2:853
phenol
OH stretching 7
photodissociation ~ 3:1873-4

phenol- Ar complexes, photoionization spectroscopy

3:1730-3
phenol dimers
atomic numbering  2:1360

global verses local electrical excitation  2:1357-9

rovibrational spectra  2:1358
phenol-water complexes  2:841, 1353-4

photoionization spectroscopy  3:1728-30
2-phenyl actamide 6
phenylalanine, conformers  3:1915, 1966
O-phenyl 8-D-glucopyranoside  3:1929-33
(phenyl) B-D-mannopyranoside  3:1933-4
phonon wings, helium droplets  3:1568-9

phosphine, nuclear permutation inversion groups
1:610-1
phosphorescence, radiative decay  1:51
photoabsorption spectra, Rydberg states
photoacoustic (PA) spectroscopy, gas sensing
2:1135-6
photoacoustic Raman spectroscopy (PARS)
depolarization factors  2:1204-6
photodetachment microscopy  3:1636-8, 1747-8
photodissociation spectroscopy
cations  3:1700-3
diatomic hydride radicals
dynamics  3:1885-909
nonadiabatic coupling  3:1901-6
quantum mechanical calculations
Renner—Teller coupling  3:1904-5
small hydrides  3:1867-70
heteroatomic molecules  3:1871-4
hydride radicals  3:1874-7
hydrocarbon radicals  3:1876-7
ion traps  3:1700-3
metal-cluster ions ~ 3:1701
molecular beams ~ 3:1700-3
nonadiabatic transitions  3:1905-6
ozone 3:1902-3

3:1875-6

2:1133

3:1622-4

2:1202-7

3:1890-2

2:808

2:1191, 1195, 1239-40, 1249-51
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phenols  3:1873-4
photofragment translational spectroscopy  3:1865
polyatomic molecules  3:1885-909
potential energy surfaces 3:1886-8
pyrroles  3:1872-3
small hydrides 3:1867-70
small hydrocarbons  3:1870-1
water  3:1905-6
XNO molecules  3:1892-3
photoelectron, definition  3:1657
photoelectron angular distributions (PAD)  3:1599, 1626, 1788
photoelectron effects, gas phase  3:1617-20
photoelectron-photoion-photoion conincidences (PEPIPICOs)
3:1677-80
photoelectron spectroscopy  3:1617-54
anions  3:1747-8
inner-shell methods  3:1655-89
ionization channels 3:1620-4
line broadening  3:1623-4
mass-analyzed threshold-ionization  3:1628-36
molecular clusters  3:1713-40
multichannel quantum defect theory — 3:1641, 16447
noncovalent bonds  3:1713-40
photodetachment microscopy  3:1636-8
photoionization microscopy  3:1636-8
pulsed-field-ionization zero-kinetic-energy — 3:1628-36
rotational structure selection rules  3:1639-41
Rydberg series extrapolation 3:1641-4
Rydberg-state-resolved threshold-ionization 3:1643-4
slow-electron velocity-map imaging  3:1636, 1638-9
threshold ionization 3:1627-8, 1641-4
ultraviolet  3:1624-6
principles  3:1618-20
photofragment ionization, mechanisms  2:1085-7
photofragment spectroscopy. isotope-selective  2:1076
photofragment translational spectroscopy (PTS)
see also H (Rydberg) atom photofragment translational
spectroscopy
Doppler spectroscopy  3:1860-2
energy resolution  3:1861-2
principles  3:1859-62
resonance enhanced multiphoton ionization  3:1860,
1861-2
Rydberg tagging  3:1859-83
methods  3:1862-4
total kinetic energy release  3:1860, 1861-2
velocity aligned Doppler spectroscopy  3:1861-2
photoinduced Rydberg ionization (PIRI) spectroscopy  3:1918
cations  3:1703-5
molecular clusters  3:1724-5
photoionization spectroscopy  3:1595-616, 1657, 1713-40
nm-bonding 3:1731-2
m-bonding  3:1731-2
cation generation 3:1694
complex mechanisms  3:1610-1
Cooper minima  3:1598-9
definition  3:1595
direct processes  3:1597-9
dissociation  3:1610-1
electronic autoionization  3:1607-10

hydrogen—bonds  3:1727-30
inner-shell methods ~ 3:1655-89
molecular clusters  3:1713-40
noncovalent bonds  3:1713-40
isomerization  3:1732-3
noncovalently bound trimers  3:1733
phenol-Ar complexes  3:1730-3
photoelectron spectroscopy  3:1620-4, 1636-8
predissociation  3:1610-1
principles  3:1595-9
resonant processes  3:1599-612
rotational autoionization  3:1600-3
rotational structure selection rules  3:1639-41
Rydberg states  3:1622-4
shape resonances  3:1611-2
spin—orbit autoionization  3:1610
vacuum-ultraviolet  3:1563-4
van der Waals clusters  3:1725-7
vibrational autoionization 3:1603-7
photolysis. H (Rydberg) atom photofragment translational
spectroscopy  3:1864
photons
coherent conversions  3:1787-8
particle properties  1:312
physical constants, SI units ~ 1:299-302
physically motivated coordinates  1:555
physical quantities 1:264
symbols  1:267-8
7 molecular orbitals  1:214, 216
pick-up methods, supersonic-jet expansions  2:1026
picosecond extreme-ultraviolet spectroscopy ~ 2:1392-3
PIK see phase-inversion keying
pion properties  1:312
PIRI see photoinduced Rydberg ionization
Placzek’s polarizability theory 2:1183-5
coefficients ~ 2:1244-5
symmetric top molecules  2:1187
planar expansions, supersonic-jets ~ 2:1022-6
planar molecules  1:70-1, 98
planar second moments of inertia  1:73
planar XY3 molecules 2:1171
plane-polarized radiation interactions  1:76
planetary boundary layer (PBL) 3:1972
plane-wave limit, phase matching  2:1377
plasmas, anions  3:1741
PLDRO see phase-locked dielectric resonator oscillators
PLL see phase lock loop technique
PO see periodic orbits
PO, interstellar spectra  2:952-3
Cy, point group
axes definitions  2:999
character table 1:210
symmetric internal rotors  1:101-5
D5, point group  1:104
D3j, point group  1:247
Dsy, point group  1:215
De¢p point group  1:213, 2:1328-9
K, point group  1:180
point groups  1:645-6
group theory 1:32-3
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point groups (continued )
internal rotation  1:89
nuclear spin symmetry  1:690-2
permutation-inversion group theory  1:609-11
symbols  1:284-5
polarity inversion  3:1633-4
polarization
coherent  2:1208
core 1:461
extreme-ultraviolet spectroscopy  2:1382
macroscopic  2:1193-4
Raman-induced  2:1212-5
third-order  2:1240, 1382
polarization spectroscopy  3:1769-70
polyacetylene cations  2:1337-8
matrix isolation 2:1324-5

polyaromatic hydrocarbons (PAHs), astronomical spectroscopy

2:1338-40
polyatomic ions  3:1625-6
polyatomic molecules
coordinate assignment  1:554-9
diffuse structures  3:1885-909
dynamics
Auger electron-ion coincidences  3:1680—4
electronic spectroscopy  1:255-6
effective Hamiltonians ~ 3:1478-501
anharmonic  3:1484-9
contact transformations  3:1489-94
limits  3:1499-501
power series expansion  3:1479-82
electric quadrupolar transitions  1:246
electronically allowed transitions  1:246-7
electronic configurations  1:210-7
electronic spectra  1:245-56
electronic structure  1:210-23
exciton model  1:249-51
intercombination transitions  1:246
ions 3:1625-6
Jahn-Teller effect 1:221-3, 248-9
large 1:216-7
magnetic dipolar transitions  1:246
molecular orbitals  1:210-7
nonadiabatic coupling  3:1885-909, 1901-6
photodissociation dynamics  3:1885-909
potential energy surfaces, R12 methods  1:382
Renner—Teller coupling  1:220-1, 3:1904-5

rotational—vibrational spectra  1:133-45, 149-54

anharmonic resonances 1:137-44

normal coordinates/normal vibrations 1:134-7

small  1:210-2

spectra, electronic  1:245-56

spin multiplicity ~ 1:217-8

spin—orbit coupling 1:218-9
symmetric  1:212-6
symmetry-breaking dynamics  1:706-7
vibronic coupling  1:220-3

vibronic structure  1:219

polyatomic vibrations, effective Hamiltonians ~ 3:1461
polycyclic aromatic hydrocarbons (PAH)  2:834-6, 3:1696,

1703

polycyclic aromatic nitrogen heterocycles (PANH)  2:836
polyelectronic atoms  1:182-3, 191
porcine (carbonmonoxy)hemoglobin, cys «-104 SH vibrations
3:1838
positive column discharge cells  3:1693
potassium atoms  1:473
potential energy surfaces (PES)
see also global potential energy surfaces
ab initio calculations  1:512-4
ab initio prediction  1:389-95
ab initio theory  1:363-88
accuracy 1:517
active spaces  1:515
ammonia  1:529-31
analytical representations  1:516-35
anharmonic vibrational frequencies  1:381
barrier heights/shapes  1:377-80
R12 methods  1:377-8
definition  1:552
diatomic systems  1:519-21
direct it  1:564
electronic structure  1:389-91
F12 methods 1:373-81
fitting  1:563-4
flexibility 1:517-8
formaldehyde 1:521
frozen-core approximation ~ 1:373-7
global 1:511-49
character 1:518-9
harmonic oscillator rigid-rotors  1:392-3
harmonic wavenumbers  1:376-80
He-N;O complex  2:922
holes  1:563
hydrogen 1:176-8
internally contracted multiconfiguration-reference
configuration-interaction method  3:1887
intramolecular dynamics  1:519-21
mapping, concidence spectroscopies  3:1679-80
molecular spectroscopy  1:511-49
nonadiabatic coupling matrix elements 3:1888-9
noncovalent bonds  3:1714-5
nuclear motion  1:391-2, 394-5
ozone 3:1886
photofragment translational spectroscopy  3:1859
polyatomic molecules  1:382
quantitative theory of parity violation  1:678
reaction dynamics  1:511-49
formaldehyde 1:524-5
hydrogen-bonded clusters ~ 1:531-5
hydrogen cyanide  1:521
hydrogen fluoride  1:519-20, 531-5
hydrogen peroxide 1:535-7
methane  1:523-4, 527-9
quantum dynamics  1:531--5
substituted methane derivatives  1:521-3
robustness  1:517-8
rovibration 1:514-5
small hydride molecules  3:1867-70
spectroscopically determined  1:564
stationary points  1:373-6
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structure calculations  3:1886-8
sublifetime electron spectroscopy
triatomic systems ~ 1:519-21
water 1:465-6
XY, molecules  1:525-31
power series  2:1155-6
expansion 3:1479-82
prediction
electronic structure  1:389-91
nuclear motion  1:391-2
vibrational spectra  1:389-403
predissociation  1:254
carbon monoxide 2:1386-9
electronic spectroscopy  1:252, 254-5
photoionization  3:1610-1
reactive decay  1:47, 51
predissociation lifetimes, hydrogen finoride  1:534
presentation
italic/roman font usage 1:268-70
spectra  1:265-6, 2878
spectroscopic parameters  1:265
pressure broadening  1:50, 2:1216-23
principle axis method (PAM) 1:90, 94-6
product basis sets
matrix-vector products  1:575-7
vibrational spectra  1:575-7
proline-centred tripeptides  18-~20
proline-tryptamine conformers  3:1966~7
promotion  1:450, 491
propagation  2:728-9
n-propylbenzene (PB), gas phase
propyne  3:1870-1
proteins
hydrogen bonding  3:1965-7
multiphoton resonance spectroscopy  3:1965-7
secondary structure  3:1965
proteogenic a-amino acids  2:838
protonated molecular ions  3:1917-9
protonated tyrosine  3:1702
proton echoes  3:1842-3
proton exchange 2:1308-13
see also hydrogen bonding
DNA bases 2:1312-3
formic acid dimer 2:1122-6
protons, particle properties  1:312
proton splitting, formic acid dimer
proton tunnelling, formic acid dimer
pseudodiatomic potentials ~ 3:1565-7
pseudo-Jahn—Teller effect 1:221-3, 3:1528
pseudorotation, cyclopentane  1:110
PTS see photofragment translational spectroscopy
puckering
see also ring puckering
water pentamers 2:884
pulse amplification, chirped-pulse Fourier transform microwave
spectroscopy  2:808-9
pulse chains, Fourier transform microwave spectroscopy
2:899
pulse characterization, attosecond spectroscopy
3:1828-31

3:1677-80

2:1295-17

2:1122-4
2:1122-4

pulsed discharge nozzles (PDN)  2:898
pulsed excitation of stationary phases 2:741-6
Fourier transform microwave spectroscopy  2:735-46
molecular coherence detection  2:737-40
short-stimulus coherence excitation  2:736-7
short-stimulus waveguide instruments  2:740-6
single resonance transient molecules  2:735-6
pulsed-field ionization (PFT)  3:1598
pulsed-field-ionization zero-kinetic-energy (PFI-ZEKE)
3:1628-36
resolution improvement  3:1632-6
rotational structure  3:1634-5
rovibration  3:1634-6
Rydberg series extrapolation
Rydberg states  3:1629-32
Stark states  3:1629-34
torsional motion  3:1635
ultraviolet photoelectron spectroscopy
vibration  3:1635
pulsed Fourier transform microwave spectroscopy
pulsed-jet spectroscopy
cavity-Fourier transform microwave spectrometers  2:803

3:1641-4

3:1626

2:763-77

infra-red-laser jet spectroscopy  2:1120-1
interaction region  2:809-10
supersonic expansions  2:767-9, 1023, 1026
third-harmonic generation  2:1380-2

pulsed supersonic beam sources
anion formation  3:1743-4
cation generation  3:1693

pulsed supersonic-jet cxpansion  2:767-9

pulsed travelling-wave tube amplifiers  2:809
pulse generation
attosecond spectroscopy  3:1781-2, 1788-90, 1827-8
chirped-pulse Fourier transform microwave spectroscopy
2:808
femtosecond spectroscopy  3:1806—18
pulse sequences
H (Rydberg) atom photofragment translational spectroscopy
3:1864
pulsed-ficld-ionization zero-kinetic-energy spectroscopy
3:1632-6
supersonic-jet expansion Fourier transform microwave
experiments  2:777
pump photons  3:1817
pump-probe experiments
attosecond spectroscopy  3:1790~2
femtosecond spectroscopy  3:1818-9
two-dimensional infrared spectroscopy  3:1852-4
purc rotational Hamiltonians, nonlinear molecules
1:592-6
pure rotational transitions
argon-carbon monoxide complexes  2:867
Ar-HO, complexes  2:889

Ar-SH/Ar-SD complexes  2:887-9
asymmetric top molecules 2:1181-3

cyanogen  2:1164-5

ethylene  2:1182

rare gas—carbon monoxide complexes  2:866-—7
spherical top molecules  2:1179-81

symmetric top rotator molecules  2:1170-2
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purine bases  2:839
2PY see 2-pyridone
pyramidal centre inversions 1:108-9
pyridine
Fourier transform infrared spectroscopy ~ 2:991-3,
1002-7
rovibrational spectra  2:1002-7
symmetry classes  2:999
Vigs mode  2:1003-4
vis mode  2:1004-7
2-pyridone (2PY), hydrogen—bonding  2:1308-13

pyrimidine
Fourier transform infrared spectroscopy  2:991-5,
998-1002

microwave spectroscopy  2:839
rovibrational spectra  2:998-1002
symmetry classes  2:999
vy mode 2:1001-2

pyrroles, photodissociation  3:1872-3

QCISD see quadratic configuration-interaction with single and
double excitations
QCISD(T) see quadratic configuration-interaction with single,
double and perturbative triple excitations
QCL see quantum cascade lasers
QDPT see quasi-degenerate perturbation theory
QDT see quantum defect theory
QED see quantum electrodynamics
QPSK see quadrature-phase-shift-keying
quadratic configuration-interaction with single and double
excitations (QCISD)  1:350-2
quadratic configuration-interaction with single, double and
perturbative triple (QCISD(T)) excitations  1:350-2
quadratic Stark effects  1:81-3, 195
torsion—rotation  1:622-3
quadratic terms, asymmetric-top molecules  1:592-3
quadrature approximation  1:558-9
quadrature-phase-shift-keying (QPSK)  2:750
quadrupolar coupling
internal rotations  1:619-21
rotational autoionization 3:1602-3
symmetric tops  1:619-21
torsion—rotation interactions  1:619-21
quantitative spectroscopy
reactive species  3:1986-8
theory 1:21-3
quantitative theory of parity violation 1:675-80
isotopic chirality 1:678-80
potential hypersurfaces  1:678
quantities of dimension one  1:302-4
quantum cascade lasers (QCL)  2:856
atmospheric spectroscopy  3:1980
mid-infrared spectroscopy  2:1132-3
supersonic-jet spectroscopy  2:1033
quantum chemistry  1:325-61, 405-41, 443-68, 659-722
see also quantum defect theory
averaged Fock operators  1:342-3
basis sets  1:452-5
closed-shell coupled perturbed Hartree—Fock equations
1:339-41

closed-shell self-consistent field wavefunctions  1:331-2

concepts  1:327-9

configuration-interaction wavefunctions  1:334-7

coupled-cluster wavefunctions  1:350-2

coupled perturbed configuration-interaction equations
1:343-4

coupled perturbed multiconfiguration Hartree—Fock equations
1:344-6

electroweak interactions

parity violations  1:662-3
quantitative theory of parity violation 1:675-80

Frobenius reciprocity theorem  1:689

fundamental symmetries  1:659-722

general restricted open-shell self-consistent field
wavefunctions  1:332-4

higher-order analytic derivatives  1:348

linear combination of atomic orbitals—molecular orbital
approximation  1:328-30

molecular electronic structure theory  1:325-61

multiconfiguration self-consistent field wavefunctions
1:337-9

one-electron integrals  1:328-30

parity violations  1:662-3, 675-80

Pauli principle violations  1:673—4

principles  1:443-6

reduced quantities using atomic units  1:300-2

relativistic electronic structure theory — 1:405-41

second-order Mgller—plesset perturbation theory  1:348-50

self-consistent-field theory 1:274-6

tables of quantities 1:272-6

time-reversal symmetry  1:663-5

two-electron integrals  1:328-30

variation method  1:327-8

Z vector method  1:346-7

quantum defects  1:447

rotational autoionization  3:1600-3
singlets  1:449-50
triplets  1:449-50

quantum defect theory (QDT) 1:471-509

ab initio calculations  1:490-3
alternative channel base pairs  1:476-7
combined energy and geometric dependencies  1:498-9
complex resonance  1:505-6
complex resonances  1:499-500
Coulomb problem  1:472-4
dipole transition amplitudes  1:482-3
dissociation and ionization competition 1:501-6
energy dependence 1:490-1
Fano’s profile formula  1:488
finite volumes  1:491-3
frame transformations  1:493-501
combined energy and geometric dependencies  1:498-9
complex resonances  1:499-500
diatomic molecules  1:497-8
principles  1:493-5
validity  1:495-6
v-changing collisions  1:499-500
vibrating/rotating cores  1:496-7
incoming wave boundary condition  1:482
ionization and dissociation competition  1:501-6
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matrix calculations  1:489-501 S reductions  1:594-5
finite volumes  1:491-3 quadrupole energy  1:84
Rydberg calculations  1:490-1 quasi-degenerate perturbation theory (QDPT)  1:422-3
molecular Rydberg states, autoionization  1:500-1 quasi-exact treatment  1:118-22
multichannel  1:478-89 quasilinear molecules  1:110
alternative formulations 1:483-4 quasirigid molecules, rotational spectroscopy  1:58-74
asymptotic boundary conditions  1:479-81 quasi-spherical molecules, formalisms ~ 3:1453—4
dipole transition amplitudes  1:482-3 quasi-thermal incoherent radiation  1:19-21
half-collisions  1:483 traditional spectroscopy  1:6
normalization  1:481-2, 507
phase-amplitude formulation  1:478-9 R2PI see resonance-enhanced 2-photon ionization
two-channel problem  1:486-9 RI2 methods 1:365-7, 377-82, 560-1
normalization barrier heights/shapes 1:377-8
multichannel  1:481-2, 507 correlation cusps ~ 1:365-6
one-channel  1:476, 506-7 definition  1:367
one—channel  1:472-7, 5067 diatomic systems  1:519-20
phase-amplitude formulations extrapolation  1:366—7
multichannel ~ 1:478-9 intramolecular dynamics  1:519-20
one-channel ~ 1:474-6 molecular properties  1:365-7
photoelectron spectroscopy  3:1621-4 polyatomic molecules  1:382
reactive scattering  1:502-4 triatomic systems ~ 1:519-20
Rydberg calculations  1:490-1 RABBITT see reconstruction of attosecond beating by
two-channel problem  1:486-9 interference of two photon transitions
v-changing collisions  1:499-500 radiation
quantum dynamics coherent 1:6-8
equations  1:2 conventions 1:288-91
hydrogen fluoride ~ 1:531-5 Earth’s atmosphere ~ 3:1974-5
oscillatory electromagnetic fields 1:8-9 fields 1:17—-19
rotational —vibrational spectra, molecular motion  1:147 incoherent  1:6, 19-21
spectroscopic transitions, excitation with coherent microwaves 2:724-7
monochromatic radiation  1:6-12 radiationless transitions  1:47-51
quantum clectrodynamics (QED)  1:636 radiation sources see light sources
electronic motion  1:562 radiative corrections, atoms  1:636
extreme-ultraviolet spectroscopy  2:1394-5 radiative decay  1:47, 51
quantum mechanical Hamiltonians  1:60 radiative excitation  1:7
quantum mechanics (QM) radiative transfer
basic concepts  1:2-6 atmospheric  3:1975-8
diatomic molecules  2:1160-1 spectroscopic databases for modeling ~ 3:1977-8
dispersion ~ 2:1153-4 radiative transitions, diatomic molecules  1:127-30
dynamics  3:1890-2 radical complexes 2:887-93
history  1:1 radical cyano derivatives  2:833
motion equation  1:406 radical hydrocarbons  2:832
partial photodissociation cross sections  3:1891 radicals
self-consistent-field theory  1:274-6 coherent anti-Stokes—Raman scattering ~ 2:1202
tables of quantities 1:272-6 interstellar species  2:950-3
time-evolution operator formulation  1:5 supersonic-jet spectroscopy  2:1055-7
quantum numbers radiofrequency ion traps  3:1701-2
hydrogen atoms  1:181 Raman gain spectrometers  2:1196
open-shell linear molecules  3:1422-3 Raman-induced Kerr effect (RIKE) spectroscopy  2:1212
rotational energy levels, open-shell linear molecules Raman-induced polarization spectroscopy (RIPS)  2:1212-5
3:1427-31 Raman scattering 1:23-4
symbols  1:283 Raman spectroscopy  1:23-5, 2:1153-236
quantum solvation see also nonlinear Raman spectroscopy; rotational Raman
argon  2:847 coherence spectroscopy
helium nanodroplets  2:847-8 asymmetric top molecules 2:1181-3, 1189
quantum spectroscopy, time-dependance  1:682-3 band intensities  2:1183-90
quantum state densities, harmonic oscillators  1:703-5 Bom-Oppenheimer approximation  2:1160
quartic terms charge-coupled devices 2:1159
asymmetric-top molecules  1:593-5 coherent anti-Stokes—Raman scattering  2:1191-2

A reductions  1:594 degenerate four-wave mixing 2:1208-12, 1331-3
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Raman spectroscopy (continued )
degenerate vibration—rotation  2:1173-6
diatomic molecules  1:132-3, 2:1160-3
Doppler broadening  2:1157, 1176-9, 1215-6
doubly degenerate vibrations  2:1164
energy-corrected sudden exponential power law
2:1222

femtosecond four-wave mixing  2:1205-12
forward scattering ~ 2:1157
Fourier transform interferometers  2:1158-9
frequency expressions  2:1159-83
gases  2:1153-236
hydrogen  2:1158, 1159
induced polarization  2:1212-5
instrumentation, spontaneous  2:1156-9
intensity expressions, nonlinear  2:1195-8
intramolecular vibrational redistribution ~ 2:1191
Kramers—Heisenberg formula  2:1153-4
Kratzers formula  2:1160
lasers 2:1157-8
linear molecules  2:1163-8
line broadening 2:1176-9, 1215-23
mercury-arc lamps  2:1156-7
nitrogen molecular constants  2:1161
nitrogen molecular parameters  2:1163
nonlinear

coherent  2:1190-2

instrumentation  2:1192-215

intensity expressions 2:1195-8

tensors  2:1193-4
nontotally symmetric, nondegenerate  2:1171-3
octahedral molecules  2:1179-81
oxygen 2:1162-3
parallel vibrations 2:1163
phase-matching condition  2:1195
photoacoustic  2:1202-5
Placzek’s polarizability theory  2:1183--5
polarizability tensors  2:1190
pressure effects 2:1216-23
pure rotation spectra  2:1170-1
scattering  2:1183-90
spherical top molecules 2:1179-81, 1189, 1197-202
spontaneous  2:1155-90

instrumentation  2;1156-9
spontaneous, incoherent  2:1155-6
stimulated Raman gain  2:1191
stimulated Raman loss  2:1191
symmetric top molecules 2:1185-7
symmetric top rotator molecules  2:1168-79
tensors

diatomic molecules 2:1188

linear molecules  2:1188

spherical top molecules 2:1189

symmetric top molecules  2:1185-6
tetrahedral molecules 2:1179-81
time domains  2:1205-15
totally symmetric vibration—rotation bands  2:1170
transient molecules  2:1331-3
unresolved K-structure 2:1176-9
wavenumbers  2:1154-5

Raman—Stokes dispersion law  3:1666—7
rare-earth doped-lasers  3:1813
rare gas atoms 1:231-3
rare gas—carbon monoxide complexes  2:866-8
rare gas complexes 2:864-70
rare gas dimer ions  1:203, 429-30
rare gas—hydrogen cyanide complexes  2:868-70
rare gas—hydrogen halide complexes  2:864-6
rare gas—OH complexes  2:898, 901-9
rare gas—SH complexes  2:898, 901-9
Rayleigh lines  2:1160-1
Rayleigh scattering  1:23
R-branch transitions  2:888
RDC see dicarbonylacetylacetonato rhodium
RE2PI see resonantly enhanced two-photon ionization
reactant gases  2:948-9
reactant/product states  1:49
reaction dynamics  1:511-49
anions 3:1741-2, 1748-54
crossed-beam reactive scattering  3:1751-3
formaldehyde  1:524-5
hydrogen peroxide 1:535-7
methane  1:523-4
notation conventions  1:700-1
nucleophilic substitution  3:1750
temperature  3:1749-51
total rate coefficients  3:1749-51
reaction matrices  1:483
reaction rate coefficients 3:1749-51 -
reactive scattering  1:502-4
reactive species  3:1986-8
rearrangements, noncovalent bonds  3:1732-3
recollision interferometry ~ 3:1787
recollision physics  3:1782-3, 1784-5
reconstruction of attosecond beating by interference of
two-photon transitions (RABBITT)  3:1789-90, 1829-30
recoupling, diagonalization-truncation methods  1:577
red shifts
helium droplets  3:1562
Stark states  3:1630-3
reduced Hamiltonians, Coriolis coupling ~ 1:597
reflectron time-of-flight (RETOF) mass spectroscopy ~ 3:1717
refractory species, interstellar  2:955-8
regenerative amplifiers  3:1815
relativistic effect  1:406
relativistic electronic structure theory
actinide chemistry  1:427-9
complete-active-space perturbation theory to second order
1:410
configuration-interaction  1:409-11
correlation energy  1:409
coupled-cluster method 1:411-2
diagonal Born—Oppenheimer correction  1:408
Douglas—Kroll-Hess transformations  1:418-9
electron—electron interactions  1:413-4
electronic wave function approximation  1:408-12
Fock operators  1:408
gold dimer 1:425-7
infinite-order two-component Hamiltonians  1:419
linear combination of atomic orbitals  1:409
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many-electron Hamiltonians  1:407, 412-20
many-particle Hamiltonians  1:406-7
modified Dirac equation 1:416
molecular spectroscopy  1:405-41
multiconfiguration self-consistent field approach
normalized elimination of the small component
nuclear Schrédinger equation  1:407-8
one-electron Dirac Hamiltonians ~ 1:412-3
one-electron Pauli Hamiltonians  1:415
quasi-degenerate perturbation theory — 1:422-3
rare gas dimer ion distance-dependent spin—orbit coupling
1:429-30
regular approximations

1:410-1
1:416-7

1:415-6

relativistic one-electron operators  1:414-9
restricted orbitals  1:410
self-consistent field equations  1:408-9

Slater determinants  1:408

spin-free Dirac—Coulomb calculations  1:426-7
spin—orbit coupling  1:406, 420-3
theory 1:405-8

relativistic many-electron Hamiltonians  1:412-20
infinite-order two-component  1:419-20
one-component valence-only  1:420
transformations  1:417-9

relativistic one-electron operators  1:414-9

elimination techniques  1:414
relaxation

helium droplets  3:1574-5

methyl groups  1:98
relaxation times  2:724
remote perturbers

diatomic molecules  3:1472-4

mixing angles  3:1463-4
REMPD see resonance-enhanced multiphoton-dissociation
REMPI see resonance-enhanced multiphoton ionization
R-energy dependence  1:490-1
Renner-Teller (RT) coupling

see also Coriolis coupling

dynamics  3:1867-8

polyatomic molecules  1:220-1, 3:1904-5
rephasing diagrams  3:1841, 1842-3
representations, group theory  1:35-8
residence-time broadening  1:50
resolution

detection cone angles  3:1880-1

H (Rydberg) atom photofragment translational spectroscopy

3:1880-3

improvement  3:1632-6

photoelectron imaging  3:1747-8

total kinetic energy release  3:1881
resolution-of-the-identity (RI) approximation  1:368-9, 372
resonance, electron-target collisions  1:499-500
resonance-enhanced 2-photon ionization (R2PI)

adenine dimers  3:1958-9

electronic ground states  3:1947-8

excited electronic states  3:1948-50

guanine keto-imine tautomers  3:1952

nucleobases  3:1951-63

principles  3:1945

thymine delayed ionization  3:1962-3

resonance-enhanced multiphoton dissociation (REMPD), cations
3:1700-3
resonance-enhanced multiphoton ionization (REMPT)
m-bonding  3:1730-2

cation generation 3:1694
hydrogen—bonds ~ 3:1727-30, 1732-3
instrumentation  2:1333

isotope-selective techniques  2:1076
molecular clusters 3:1717-8
noncovalent bonds  3:1717-8

photofragment translational spectroscopy  3:1860, 1861-2
principles  3:1944-5
transient molecules  2:1333-6
ultraviolet photoelectron spectroscopy
van der Waals complexes 3:1726-7
vibrationally assisted dissociation and photofragment

ionization  2:1085-6

resonance enhancements, laser spectroscopy  2:1378-9

resonance Raman scattering  1:24

resonance wave functions, ozone Chappuis band

resonant Auger decay  3:1664-7

resonant ion dip infrared spectroscopy (RIDIR)
adenine  3:1955-60

3:1626

3:1899

adenine-thymine base pairs  3:1960-2
guanine keto-imine tautomers  3:1952-4
peptides  3:1966-7

principles  3:1944, 1946

signal-to-noise ratio  3:1950

thymine delayed ionization 3:1962-4

resonantly enhanced two-photon ionization (RE2PI)
intramolecular dynamics  2:1075-6
mechanisms ~ 2:1093-4
vibrationally exited molecules  2:1091-8
resonant multiphoton 1onization, double resonance methods
3:1944-6
resonant photoionization
complex mechanisms
dissociation  3:1610-1
electronic autoionization  3:1607-10
predissociation  3:1610-1
rotational autoionization  3:1600-3
shape resonances 3:1611-2
spin—orbit autoionization 3:1610
vibrational autoionization  3:1603-7
resonant two-photon absorption (RTPI), collimated molecular
beams 3:1762
response theory  1:14-16
restricted Hartree—Fock (RHF) theory  1:331
restricted open-shell Hartree—Fock (ROHF) theory
restricted orbitals  1:410
RETOF see reflectron time-of-flight
Rg see rare gas. . .
rhenium hexafluoride  3:1455
RHF see restricted Hartree—Fock
rho axis  1:92
RI see resolution-of-the-identity approximation
RIDIR see resonant ion dip infrared spectroscopy
rigid rotors  1:60-72
degenerate vibrational levels
Hamiltonians  1:60

3:1599-612
3:1610-1

1:332-4

1:65-7
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rigid rotors (continued)

inertia defects  1:66
inertia tensors  1:60
matrix elements 1:61
perturbation theory = 1:64-7
vibrational corrections 1:64-72
RIKE see Raman-induced Kerr effect spectroscopy
ring deformations, rotational spectroscopy  1:109-10
ring puckering
cyclobutane  2:1253-7
femtosecond Raman four-wave mixing  2:1253-7
trimethylene oxide 1:109-10
trimethylene sulfide 1:110
water pentamers  2:884
RIPS see Raman-induced polarization spectroscopy
RKR see Rydberg—Klein—Rees
robustness, potential energy surfaces 1:517-8
ROHF see restricted open-shell Hartree—Fock
Roman fonts in presentations 1:268-70
rotational autoionization 3:1600-3
quadrupolar interactions  3:1602-3
rotational branches, acetylene  3:2005
rotational coherence spectroscopy (RCS)  2:1237-64
ab initio calculations  2:1259-62
applications  2:1251-9
collisional dephasing  2:1245
experimental setup  2:1249-51
molecular polarizability — 2:1241-2
nuclear spin statistics ~ 2:1245-9
Placzek—Teller coefficients  2:1244-5
principles  2:1238-49
processes  2:1239-40, 1243-5
third-order nonlinear response function 2:1242-3
third-order polarization 2:1240-1
rotational constants, structure determination 1:72—4
rotational contours, genetic algorithm fitting  2:1363-6
rotational effects of nuclear spin, diatomic molecules
1:118-33
rotational eigenfunctions  1:648-9
rotational forbidden transitions  1:653
rotational levels
diatomic molecules  1:208
eigenfunctions  1:647-50
Hamiltonians  1:66
nuclear spin
eigenfunctions  1:648
modifications  1:651-5
open-shell linear molecules  3:1427-32
parity 1:650-1
quantum numbers  3:1427-31
rotational eigenfunctions  1:648-9
separability from other energies  1:27
symmetry  1:647-55
total eigenfunctions  1:647-8
rotationally resolved electronic spectroscopy — 1:240-5.
2:1345-70
evolutionary algorithm fitting  2:1353-63
genetic algorithm fitting  2:1353-63
Hamiltonians  2:1346-7
liquid crystal solvates  2:1366~-8

techniques  2:1351-3
rotational Raman coherence spectroscopy  2:1237-64
ab initio calculations  2:1259-62
applications  2:1251-9
collisional dephasing  2:1245
experimental setup 2:1249-51
four-wave mixing 2:1239-40
molecular polarizability — 2:1241-2
nuclear spin statistics  2:1245-9
Placzek—Teller coefficients  2:1244-5
principles  2:1238-49
process  2:1243-5
third-order nonlinear response function  2:1242-3
third-order polarization  2:1240-1
transitions  2:1243-4
rotational spectroscopy  1:57-115
see also microwave spectroscopy
Ar—-HO; complex  2:910
asymmetric internal rotors  1:98-108
asymmetric tops  1:62-4, 2:1181-3
atom-diatom systems  2:900-9
spectral analysis  2:904-7
atom-polyatomic radical complexes 2:910-3
Born-Oppenheimer approximation 1:57-8
chirped-pulse Fourier transform microwave spectroscopy
2:801-26
C», symmetric internal rotors  1:101-5
diatomic molecules, Raman spectroscopy  2:1160-3
Doppler effect  1:80
dynamics calculations  2:902-4
flexible molecules  1:88—110
free radical complexes 2:897-915
helium droplets  3:1576-82
H,O-HO; complex 2:911-2
H;O0-OH complex  2:910-1
HOj; radical  2:912-3
instrumentation  2:802-3, 898-900
internal rotation splittings  1:99-100
intramolecular dynamics  1:88-110
inversions  1:108-10
irradiation  1:74-80
isotopomers  2:814-6
largest molecules  2:848
linear molecules  1:62, 2:1163-8
nonrigid molecules  1:88—110
nuclear quadrupole hyperfine interactions 1:83-8
pseudorotation  1:110
quasilinearity ~ 1:110
quasirigid molecules  1:58-74
Raman spectroscopy  2:1159-83
rigid rotors  1:60-72
ring deformations  1:109-10
rotationally resolved electronic spectroscopy
2:1346-7
selective excitation double-resonance  2:815-7
spectral absorptions  1:79-80
spectrometer designs  2:802-3
spherical field gradients 1:84-5
spherical tops  2:1179-81
Stark effect 1:80-3, 2:817-8
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structure determination  1:72—4, 2:802

symmetric rotors  1:61-2

symmetric tops  2:1170-2

unstable conformers  2:814-6

water complexes  2:910-2

weakly bound clusters  2:814-6
rotational spontaneous emission, Hz™  1:655
rotational structures

acetylene  3:1999, 2002-4

intensity distributions  3:1639-41

photoelectron spectroscopy  3:1639-41

pulsed-field-ionization zero-kinetic-energy spectroscopy

3:1634-5
selection rules  3:1639-41
rotational symmetry, electronic spectroscopy  3:1431
rotational temperature  1:265-6
rotational transformations, electron spin coupling
1:591-2
rotational transitions
internal rotation splittings  1:99-100
spectral absorptions  1:79-80
rotation—internal rotation—vibration interactions
rotations
coordinates  1:556
dihydrogen—hydrogen cyanide 2:874-6
helium droplet spectra  3:1578-81
high accuracy vibration calculations  1:551-70
high-barrier tunneling-rotation formalism  1:615-9
lambda-doubling  3:1432-4
two-step treatment  1:559
rotons, helium droplets  3:1556-7
roundabout mechanism  3:1753
rovibration  1:117-73
acetylene  3:1995-9, 2005-11, 2020-2
atmospheric spectroscopy  3:1988-9
basic concepts  1:117-73
bromochlorofluoromethane  2:997-8
diatomic molecules  1:118-33, 590-1
genetic algorithm fitting  2:1363-6
helium droplets  3:1576-82, 1578-81
Loomis—Wood diagrams  1:154-65
molecular motion  1:145-9
napthalene  2:1007--8
pattern recognition  1:154-65
polyatomic molecules  1:133-45, 149-54
potential energy surfaces 1:514-5
pulsed-field-ionization zero-kinetic-energy  3:1635
pyridine  2:1002-7
pyrimidine  2:998-1002

1:98-9

rotationally resolved electronic spectroscopy  2:1346-7

spherical top molecules  3:1440
transitions
argon-hydrogen halide complexes  2:864--6
Ar-Ha* complexes  2:891-3
Ar-HO; complexes  2:889-91
Ar-SH complexes  2:887-9
global  2:882-3
H;0-HO; complexes  2:889-91
ionic complexes  2:887-93
radical complexes  2:887-93

rare gas—carbon monoxide complexes  2:866-8
water hexamers  2:885-7
water pentamers 2:884-5
water tetramers 2:883—4
water trimers  2:880-3
rovibrational perturbation theory
rovibronic autoionization 1:503
rovibronic spectroscopy
genetic algorithm fitting  2:1363-6
open-shell spherical top molecules  3:1454-6
rotationally resolved electronic spectroscopy
2:1346-7
spherical top molecules  3:1455
rovibronic structure
diatomic moleules  1:204-9
photoelectron speciroscopy  3:1639-41
polyatomic molecules  1:219
symmetry  3:1431
r-scaling transformations  1:589
r-shifting transformations  1:589
RSR-TI see Rydberg-state-resolved threshold-ionization
RT see Renner—Teller
RTPI see resonant two-photon absorption
rubidium-doped helium  3:1573-4
Rydberg atoms, properties  1:192
Rydberg constant  1:446, 3:1417
Rydberg droplets, helium  3:1564
Rydberg equation  1:490-1
Rydberg formula  1:181, 447
Rydberg-ionization spectroscopy ~ 3:1703-5
Rydbergization = 1:450
Rydberg—Klein—Rees (RKR) theory  1:589
Rydberg radicals
definition  1:460
H; 1:460-1
Jahn-Teller effect  1:460
Rydberg series
see also Rydberg states
alkali-metal atoms  1:230
concepts  1:446-51
convergence to every limit
definition  1:447
Edlen plots  1:448
electronic autoionization 3:1607-10
extrapolation  3:1641-4
magnesium atoms  1:461-3
many-electron atoms  1:447-8
molecules  1:448-9
nonpenetrating  1:448
penetrating  1:448
rare-gas atoms ~ 1:231
rotational autoionization 3:1600-3
singlets  1:449-50
triplets  1:449-50
vibrational autoionization 3:1604-7
water  1:457-9, 465-6
Rydberg-state-resolved threshold-ionization (RSR-TI)
spectroscopy  3:1643-4
Rydberg states
see also Rydberg series

1:393-4

1:464—6
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Rydberg states (continued )
ab initio calculations
atoms 1:190-2
basis sets  1:452-5
concepts  1:446-51
definition  1:446
diffuse eigenfunctions  1:446-7
dissociative state and ionization continuum coupling
3:1611-2

electronic autoionization  3:1607-10

helium—muon—electron systems  1:463-4

higher level calculations 1:460-4

hydrogen atoms  1:191, 446-7

many-electron atoms ~ 1:447-8

molecules  1:448-9

multichannel quantum defect theory-assisted millimetre-wave
spectroscopy  3:1644-7

open-shell linear molecules  3:1429

photoelectron spectroscopy  3:1620-4

polyelectronic atoms  1:191

pulsed-field-ionization zero-kinetic-energy spectroscopy
3:1629-32

1:443-68

rotational autoionization 3:1600-3
sodium atoms  1:455
vibrational autoionization 3:1604-7

water 1:465-6
Rydberg tagging  3:1859-83
Rydberg units  1:474

Rydberg-valence interactions, molecular nitrogen  2:1389-91

S=0 proof 1:508
SA see simulated annealing
sample consumption  2:818-20
sampling, stimulus and response  1:14
saturated carbon chains  2:831
saturation spectroscopy  3:1765-9
scalar products  1:58
scalar-relativistic effects  1:406
scaled quantum mechanical (SQM) method
scattering
differential anion cross sections
light 2:1153-4
quantum defect theory  1:502-4, 508
Raman spectroscopy  2:1183-90
roundabout mechanism  3:1753
velocity distribution  3:1752-3
Schonflies symbols  1:284
Schrodinger equation  1:327
general solutions  1:4-5
matrix representation 1:5-6
time-dependent/time-independent
Schrodinger representation  1:3-6
Schwinger, Liiders, Pauli theorem see CPT theorem
second harmonic generation frequency-resolved optical grating
(SHG-FROG) 3:1823-4
second harmonic generation (SHG), femtosecond spectroscopy
3:1816, 1820
second-order Mgller—Plesset perturbation theory (MP2)
1:348-50, 390, 393-4
F12 methods 1:367-9

1:392-3

3:1752-3

1:3-5

3:1419-22
1:81-3

interacting nuclei
Second-order Stark effects
seconds, definition  1:294
secular equation, interacting nuclei
seeding, supersonic-jet expansions
selection rules

3:1419-22
2:1026

diatomic molecules, electronic spectroscopy  1:235-7
dipole moments  1:76-9
electronic spectroscopy  1:223-7
atoms  1:227
open-shell linear molecules  3:1424-5
group theory 1:43-6
nuclear spin symmetry  1:707
rotational structure, photoelectron spectroscopy
3:1639-4]
selective excitation, chirped-pulse Fourier transform microwave
spectroscopy  2:815-7

self-apodization  2:971-4

self-consistent field (SCF) theory
closed shell 1:330-2
open-shell  1:332-4

1:274-6, 408-9, 444-5

Z vector method  1:346-7
self-phase modulation (SPM)  3:1809-10
semiconductor lasers  2:1032-3

semiconductor saturable absorber mirror (SESAM)  3:1812-3

semirigid molecules  1:58-74, 389--91

SEP see stimulated emission pumping (SEP)

separating motions  1:552-4

separation of center-of-mass motion ~ 1:26-7

seperability of Schrodinger equations — 1:26, 27

SESAM see semiconductor saturable absorber mirror

SEVI see slow-electron velocity-map imaging

SFA see strong-field approximation

SFDC see spin-free Dirac—Coulomb

SFG see sum-frequency generation

SHB see spectral hole burning

SHG see second harmonic generation

SHG-FROG see second harmonic generation frequency-resolved

optical grating

short-range anion—molecule dynamics

short-stimulus coherence excitation
double resonance  2:750-1
Fourier transform microwave spectroscopy

750-1

resonance alignment  2:737

short-stimulus reduced wave equation  2:752-3, 759, 767

short stimulus resonator Fourier transform microwave

instruments  2:766-77

pulsed supersonic-jet expansion
reduced wave equation  2:767

short-stimulus wave equations  2:740-1

short-stimulus waveguide instruments  2:740-6

SH vibrations, (carbonmonoxy)hemoglobin ~ 3:1838

SI base units  1:294-5

SI-derived units  1:295--7

signal-to-noise (SNR) ratios
frequency modulation spectroscopy
gas-phase spectroscopy  3:1950
helium droplet nanocryostat experiments
laser desorption experiments  3:1950

3:1748-9

2:736-17,

2:767-9

3:1699-700

3:1552
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millimeter wave spectroscopy ~ 2:858

resonant ion dip infrared spectroscopy  3:1950
signal waves, parametric amplifiers  3:1817
silicon-containing chains  2:833
simulated annealing (SA)  2:1350-1
simulation

Fourier transform infrared spectroscopy  2:975-7

mass-analyzed threshold-ionization spectra  3:1733-5
zero-electron kinetic energy spectra  3:1733-5
sinc functions 2:971-3, 977
single pulses, attosecond spectroscopy ~ 3:1789-90, 1828
single-resonance transient molecules  2:735-6
singles-doubles configuration-interaction method (SDCI)
1:445
single symmetric internal rotors
Floquet theorem  1:96
Hamiltonians  1:94-8
internal axis method
principle axis method
torsional  1:92-4
rotation—internal rotation—vibration = 1:98-9
singlet electronic ground states  1:79-80
singlet quantum defects  1:449-50
singlet series  1:449--50
spin multiplicities 1:183-4
singularities
coordinates
least squares fits
SI prefixes  1:297-8
SI units  1:294-305
adoption  1:304
base units  1:294-5
coherent units/checking dimensions
derived units  1:295-7
fundamental physical constants
use of non-SI units  1:298-9
skeleton (core) first derivative one-electron integrals
1:329-30
skeleton (core) first derivative overlap integrals
skeleton (core) first derivative two-electron integrals
skeleton (core) second derivative one-electron integrals
1:330
SL see superlattice
Slater determinants  1:408, 444
Slater-type germinals  1:367-8
slit expansions  2:1120
slit-jet configuration  2:1022-6
slit-jet discharge cells, cation spectroscopy
slow-electron velocity-map imaging (SEVI)
anions  3:1748
slow hydrogen atoms, underdetection  3:1882-3
slow modulation, Kubo’s stochastic theory of lineshapes
3:1851
slow-passage reduced wave equation  2:730-1
slow-passage waveguide continuous-wave Fourier transform
microwave spectroscopy  2:730-4
small component, normalized elimination  1:416-7
small hydride molecules, photodissociation dynamics
3:1867-70
small hydrocarbons, photodissociation

1:89-100

1:96-8
1:94-6

1:554, 556
1:601-2

1:299

1:299-302

1:330
1:330

3:1693-4
3:1636, 1638-9

3:1870-1

small molecules
electronic structure  1:210-2
vibration-rotation  1:551-70

SMMW see submillimeter-wave spectroscopy

SN2 reactions, dynamics  3:1750

SOC see spin—orbit coupling

SOCI see spin—orbit configuration-interaction

sodium atoms
core polarization
Edlen plot  1:455
energy level diagram
fine structure  1:230
frozen-core calculations 1:455-6
hyperfine structure  1:230

solid phases  2:853
molecular beams

1:461

1:472

2:1022-3, 1026

solid-state lasers, mid-infrared spectroscopy  2:1133
soliton modelocking  3:1812
solvation
argon 2:847
helium droplets  3:1556, 1557-63
space-based observation, Earth’s atmosphere  3:1980-1
space-fixed coordinates  1:285
space orbitals  1:444
space-lime symmetry
continuous  1:641-2
discrete  1:642-3
spaghetti diagrams  3:1510-1
SP ansatz, defintion  1:368

special interferometry  3:1821-3

spectra  1:223-56
alkali-metal atoms  1:229-31
assignment
evolutionary algorithms  2:1353-63
liquid crystal solvates 2:1366-8
two-laser experiments  3:1573-4
atom-diatom systems  2:904-7
atoms  1:227-37
Stark effects 1:233-7
Zeeman effects  1:233-5

complex Fourier transform infrared  2:990-1007

conventions  1:265, 287-8

diatomic molecules 1:235-45
Franck—Condon factors  1:239-40
rovibronic structure  1:240-2
vibronic structure  1:239-40

double resonance  3:1508-10

fitness functions 2:1349-50

Fourier transform infrared spectroscopy

hydrogen atoms  1:227-9

interstellar molecules  2:949-54
internal motion  2:953-4
radicals  2:950-3

one-electron atoms  1:227-9

polyatomic molecules 1:245-56

presentation  1:265-6, 287-8

radicals  2:950-3

rare-gas atoms  1:231--3

spherical tops  3:1440-3

Stark effects 1:233-7

2:970-4
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spectra (continued)

statistics  1:701-7
transition moments  1:223-7
vibrational  1:573-85

Zeeman effects, atoms  1:233-5
spectral diffusion  3:1852
spectral hole burning (SHB)
peptides  3:1966
spectral phase interferometry for direct electric-field
reconstruction (SPIDER)  3:1821-2, 1824-5
spectrometers  2:856-64
cavity-Fourier transform microwave-type  2:802-3
chirped-pulse Fourier transform microwave spectroscopy
2:803-6, 811-4
coherent anti-Stokes—Raman scattering  2:1192
combined wave coherent anti-Stokes—Raman scattering
2:1193
electric resonance optothermal  2:860—1
low frequency, chirped-pulse Fourier transform microwave
spectroscopy  2:803-4, 811-4
Madrid-type  2:1195
millimeter wave 2:857-9
OROTRON  2:861-3
Owyoung-type 2:1194
Raman gain 2:1196
rotational spectroscopy  2:802-3
tunable far-infrared lasers  2:859-60
spectroscopes, photoelectron imaging  3:1747-8
spectroscopically determined potential energy surfaces
1:564
spectroscopic constants

3:1944, 1945-6

ab initio theory = 1:363-88

diatomic molecules  1:122-3

F12 methods 1:381-2

harmonic wavenumbers 1:376-7
spectroscopic conventions  1:279-82

spectroscopic databases, radiative transfer modeling  3:1977-8
spectroscopic parameters

atmospheric spectroscopy  3:1982-4

presentation conventions  1:265

uncertainty  1:315-6, 3:1982-4"
spectroscopic states

intramolecular dynamics  2:1078-83

general aspects  2:1078-80

many levels/multistate dynamics  2:1082-3
two-level dynamics  2:1081
spectroscopic transitions
coherent monochromatic radiation  1:6—12

notation  1:286-7
spectroscopy history  1:1
spherical field gradients  1:84-5
spherical irreducible quadrupole coupling tensor ~ 1:85
spherical rotors
eigenvalues 1:61
Hamiltonians  1:61
vibrational corrections  1:67-8
spherical top molecules (STM)
Amat—Nielson classification scheme
band intensities 2:1189
carbonyls 3:1442-3

3:1445

collisional broadening  3:1448-52
degenerate vibrational states  1:597-8
effective Hamiltonians  3:1443-6
symmetry adapted formalisms
tensorial formalism  3:1443-6
effective transition moments  3:1446-7

3:1444

electronic operators, rovibronic spectroscopy ~ 3:1455
fitting parameter indeterminacies  1:596

intensities  3:1447

line shapes  3:1448-52

Liouville space basis vectors  3:1449-50

matrix elements  3:1446

molecular interactions  3:1451

open-shell  3:1454-6

pure rotation spectra  2:1179-81

Raman spectroscopy  2:1179-81, 1189, 1197-202
rovibrational level structure  3:1440

rovibronic spectroscopy  3:1454-6

spectra  3:1440-3

Stark effect 3:1447-8

tensorial Hamiltonians ~ 3:1445
tensors, Raman spectroscopy  2:1189

vibrational extrapolations  3:1445-6
vibrational overtones  3:1440-1
vibrational polyads 3:1441

spherical top theory  3:1437-60
extensions  3:1452-6
history  3:1438
principles  3:1439-40

spin differences, isotope effects  2:1069, 1070-1
spin double groups, character tables  1:218
spin-free Dirac—Coulomb (SFDC) calculations
spin functions  1:444
spin-lattice relaxation time
spin multiplicities

diatomic molecules

electronic structure

polyatomic molecules
spin orbitals  1:444
spin—orbit autoionization  3:1610
spin—orbit configuration-interaction (SOCI)
spin—orbit coupling (SOC)  1:406

ab initio prediction  1:398

angular momenta  3:1417-8

atoms  1:185, 187-8

CeH 2:1328-9

constant calculations  1:430-1

correlated wave functions  1:422-3

diatomic molecules 1:201-9

rovibronic structure  1:204-9
vibronic structure  1:203-4

electronic structure  1:185, 187-8

fine structure  3:1627-8

forbidden transitions  3:1426-7

Hamiltonians  1:421-2

interstellar radicals  2:951-2

open-shell linear molecules  3:1422-7, 1428-9

ozone Wulf band 3:1896-7

polyatomic molecules 1:218-9

relativistic electronic structure theory

1:426-7
2:724
1:200-1

1:183-4
1:217-8

1:422-3

1:420-3
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spin—orbit fine structure  3:1627-8
spin—orbit mean-field (SOMF) approach  1:421-2
spin—orbit splitting, linear molecules. ab initio calculations
1:464-5
spin—other-orbit (SOO) part, one-electron Pauli-Hamiltonians
1:421
spin polarization, helium droplets  3:1586
spin-rotation interactions, open-shell linear molecules
3:1429
spin—same-orbit (SSO) part, one-electron Pauli-Hamiltonian
1:421
spin-spin relaxation time  2:724
splittings ~ 3:1423-4
Doppler  3:1675-7
Hzt  1:567
internal rotation  1:99-100
interstellar radicals  2:951-3
linear molecules  1:464-5, 3:1423-4
open-shell linear molecules  3:1423-4
proton  2:1122-4
tunneling  1:99-100, 2:883-4
water tetramers  2:883-4
SPM see self-phase modulation
spontaneous radiative decay, lineshape 1:47, 51
spontaneous Raman spectroscopy = 2:1155-90
instrumentation  2:1156-9
lasers  2:1157-8
line broadening, pressure effects 2:1218-21
mercury-arc lamps  2:1156-7
pressure effects 2:1218-21
spontaneous symmetry breaking  1:666, 668-70
sputtering  2:948
SQM see scaled quantum mechanical method
S reductions  1:594-5
SRG see stimulated Raman gain
SRL see stimulated Raman loss
s series  1:447
stability, anions ~ 3:1742
stabilization energy, noncovalent bonds  3:1715
stacking
adenine  3:1957-60
guanine  3:1935-7
n-stacking, adenine  3:1954-60
standard units  1:263-323
Stark cells 2:1306-8
Stark effects  1:80-3, 194-6, 233-7
atoms  1:233-7
broadband molecular measurements  2:817-8
first-order  1:80-1
inversion symmetry  1:622-3
water hexamers 2:886-7
group theory 1:621-3
high-barrier tunneling-rotation assignments  1:615
inversion symmetry 1:621-3
linear 1:194-6
inversion symmetry  1:622-3
quadratic  1:195
second-order 1:81-3
spherical tops  3:1447-8
Stark cells  2:1306-8

state selectors  2:860-1
torsion—rotation  1:621-3
Stark states  3:1629-34
blue shifts  3:1630-3
red shifts  3:1630-3
state functions see wavefunctions
state selectors  2:860-1
state space, dynamics visualization ~ 3:1507-8
static exchange see frozen-core method
static fields, helium droplets  3:1584-8
static gas cells, supersonic-jet comparison. high-resolution
spectroscopy  2:1022
static gas waveguide two-dimensional Fourier transform
microwave spectrometer  2:762
stationary gas short-stimulus signals  2:741-6
stationary gas slow-passage signal  2:731-4
stationary phases, pulsed excitation  2:735-46
stationary points  1:373-6
hydrogen peroxide  1:535
stationary states
time-independent Schrodinger equation  1:4-5
energy level structures  1:25
statistical weights
acetylene bending states  3:2004-5
nuclear spin statistics  2:1247-8
steady-state frequency domain spectroscopy (FDS)
2:734-77
step-wise channel interactions  1:484-6, 508
stereomutation  1:665-70
see also chirality
ammonia 1:529-31
hydrogen peroxide 1:535-7, 668
methane  1:527-9
steric repulsion
natural bond orbitals  1:611
several internal rotors  1:611-9
stimulated emission  3:1843
stimulated emission pumping (SEP)  2:904, 3:1915
stimulated Raman gain (SRG) 2:1191
intensity expressions  2:1195, 1197
line broadening  2:1218-21
stimulated Raman loss (SRL) 2:1191
intensity expressions 2:1195-6
stimulated Raman scattering  3:1776-7
stimulated Raman—ultraviolet double resonance spectroscopy
3:1720
stimuli, response theory  1:14-16
Stokes lines  1:23-4
Stokes Raman shifts
cyanogen 2:1165
diatomic molecules  2:1160-1
S-transformations  1:590-1
streaking, attosecond spectroscopy  3:1791-2
stretching states
acetylene  3:1995-9
normal modes  3:1996-7
methane  1:527-9
phenol 7
XY, molecules 1:525-6
strict periodicity  1:9
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strobing  3:1794-5
strong coupling
electronic structure  1:185, 187-8
helium droplets ~ 3:1580
strong energy dependencies  1:480-1
strong-field approximation (SFA), attosecond spectroscopy
3:1781, 1783-6
strong force, field particle interactions  1:660
strong hydrogen-bonding  2:843
strong laser fields  3:1783-4
strongly closed channels 1:477
strong orthagonality operator  1:367
strong spin—orbit coupling  1:185, 187-8
structure determination
aromatic water complexes  2:1353-7
evolutionary algorithm fitting  2:1353-63
genetic algorithms  2:1350-1
helium droplets  3:1581-2
least-squares calculations 1:74
potential energy surfaces 3:1886-8
rotational spectroscopy  1:72-4, 2:802
simulated annealing  2:1350-1
sublasercycle dynamics  3:1792-5
sublifetime electron spectroscopy  3:1677-80
submillimeter-wave (SMMW) spectroscopy ~ 2:853-96,
939-63
AC glow discharges  2:947
backward-wave oscillators  2:855-6
Broida-type ovens  2:947-8
cations 3:1705-6
data acquisition 2:944-5
DC glow discharges 2:946-7
detectors  2:943-4
experimental techniques  2:941-6
far infrared lasers  2:856
free space cells/optics ~ 2:942-3
frequency modulation  3:1706
frequency multipliers  2:855
hollow cathodes  2:947
instrumentation  2:856-64
interstellar molecules  2:949-58
light sources  2:854-6
microwave discharges  2:947
modern spectrometers  2:945--6
molecular cations  2:1274-6
reactant gases 2:948-9
sources  2:941-2
spectral analysis of interstellar molecules  2:949-54
sputtering  2:948
synthetic methods  2:946-9
velocity modulation  2:1276
substituted methane derivatives  1:521-3
substitution structures  1:73
sugars  2:839
sulfur hexafluoride  2:1200, 3:1441, 1448-9
sulfur trioxide ~ 2:1200
sulphur-containing chains  2:833
sum-frequency generation (SFG)  3:1824
superfluidity
helium  3:1555, 1556-7, 1561-3, 1579-80

microscopic Andronikashvili experiment  3:1579
superlattice (SL) multipliers  2:734
super-radiance  2:863
supersonic-jet expansions  2:853, 857-8
supersonic-jets
molecular cluster formation  3:1716-7
multiphoton resonance spectroscopy  3:1947-9
supersonic-jet short stimulus signal, Fourier transform
microwave spectroscopy  2:769-77
supersonic-jet spectroscopy  2:1021-67
alternative technique comparisons  2:1028-9
ammonia isotopomers  2:1039-41
aromatic rings  2:834-6
biomolecules  2:838-40, 3:1919-41
cavity ring down spectroscopy  2:1028
concepts  2:1022-3
expansions  2:1025-6, 3:1948
experimental methods  2:1023-9
Fabry—Pérot resonator chambers  2:765-6
Fourier transform microwave 2:763-77, 795, 831-44
history  2:1021-2
hydrogen bonding  2:841-4
infrared-laser  2:1032-5, 1120-1
long carbon chains  2:831-6
molecular cations  2:1271-2
molecular signals  2:763-6
nuclear spin symmetry conservation 2:1050-1
optical setup  2:1027-8
phase matching  2:1375-8
plane-wave limit  2:1377
pulsed microwave excitation 2:763-77
tight focus limit  2:1375-7
transition metal complexes 2:836-8
suprane  2:812-21
isotopomers  2:814-6
surface science. Auger spectroscopy  3:1666-7
susceptibility of systems, response theory  1:17
sweep rates, chirped pulses  2:806
symbols  1:263-323
absorption intensities  1:292-4
angular momentum operators  1:283
atom/molecule conventions  1:276—8
electricity/magnetism ~ 1:271-2
electromagnetic radiation  1:288-91
physical quantities  1:267-8
quantum mechanics/chemistry  1:272-6
quantum numbers  1:283
self-consistent field theory  1:274-6
spectroscopic  1:279-82
symmetry operators  1:284-5
term symbols  1:285-7
symmetric internal rotors  1:89-101
internal axis method 1:90, 96-7
internal rotation splittings ~ 1:99-100
isometric groups  1:92
principle axis method  1:90, 94-6
rho axis system  1:92, 97
rotation—internal rotation—vibration 1:98-9
torsional Hamiltonians  1:92-4
two or more  1:100-1
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symmetric polyatomic molecules homonuclear diatomic molecules  1:123-7
electronic structure  1:212-6 inversion groups  1:646-7
Hiickel molecular-orbital model  1:214-6 isotopic chirality  1:678-80
symmetric rotors  1:61-2, 901 magnetic fields 1:621-3
see also symmetric tops molecular groups  1:644-7
centrifugal distortions  1:99 molecular spectroscopy  1:633-58
electric dipole moments  1:78 molecular state densities 1:705-6
Hamiltonians  1:61 nomenclature  1:700-1
internal axis method 1:90-1 nuclear interchange  3:1432
internal rotation splittings  1:99 nuclear permutation inversion groups  1:608-15, 621-9
isometric substitutions  1:92 nuclear spin modifications  1:651-5
principle axis method 1:90 orders of magnitude 1:640-58, 653—4
quadratic Stark effect 1:82 permutation groups  1:644-5
vibrational corrections  1:67, 71 permutation of identical particles 1:643-4
symmetric stretch excitations permutation inversion groups  1:646-7
nitrogen dioxide 3:1893-4 point groups  1:645-6
ozone Chappuis band  3:1898-9 rotational levels  1:647-55
water  3:1895 assignment  1:647-50
symmetric top reductions  1:69-71 nuclear spin modifications  1:651-5
symmetric tops parity  1:650-1
see also symmetric rotors rovibronic wavefuntions  3:1432
in asymmetric rotors  1:97 second law  1:672-3
band intensities 2:1185-7 ungerade  1:490, 490-1, 503-4
concurrent tunneling pathways  1:611-9 violations  1:659-722
degenerate vibrational states  1:597-8 water, dimers ~ 2:876-7
degenerate vibration—rotation states  2:1173-6 water pentamers ~ 2:884
fitting parameter indeterminacies  1:596 water tetramers ~ 2:883
group theory 1:611-21 water trimers  2:880
internal rotation  1:89-90, 611-32 Watson’s theory ~ 1:654-5
nondegenerate Raman bands  2:1171-3 Wigner’s near symmetry — 1:644
nontotally symmetric, nondegenerate Raman spectra symmetry adapted formalisms ~ 3:1444
2:1171-3 symmetry adapted linear combination  1:211
Placzek—Teller factors  2:1187 symmetry breaking 1:665-70
pure rotation spectra  2:1170-1 de facto  1:666-70
quadrupolar interactions  1:619-21 de lege  1:666, 66870
Raman spectroscopy  2:1168-79, 1185-7 dynamics  1:706-7
rotation  2:1238 isotopic mass effects 1:699-700
tensors 2:1185-6 nuclear identities  1:699-700
totally symmetric vibration—rotation bands  2:1170 polyatomic molecules ~ 1:706-7
unresolved K-structure  2:1176-9 spontaneous  1:665-70
symmetries symmetry groups
acetylene  3:1994 See also point groups
adenine vibronic coupling  3:1955-7 molecular  1:644-7
hydrogen atoms  1:181 molecular state densities 1:705-6
isotope effect principles  2:1069, 1071 symbols  1:284-5
symmetrized linear combinations, group theory  1:38-9 symmetry inversion groups  1:646-7
symmetry symmetry of normal modes  1:39-41
see also fundamental symmetries symmetry operator symbols ~ 1:284-5
asymmetric rotors ~ 1:62-3 symmetry-resolved X-ray absorption spectroscopy  3:1662,
biomolecular homochirality ~ 1:670—2 1663
chirality hypotheses ~ 1:670-4 symmetry of vibrational levels 1:41
continuous space-time  1:641-2 symmetry violations ~ 1:659-722
conventions 1:700-1 hierarchy of interactions and timescales 1:683-6
coordinates  1:555 intramolecular kinetics ~ 1:682-6
CPT theorem  1:709-11 nuclear spin  1:707

diatomic molecules, Raman spectroscopy ~ 2:1161 synthesizers ~ 2:855

discrete space-time  1:642-3

electric fields  1:621-3 tables of quantities 1:270-94
electronic orbital wavefunctions  3:1432 electricity  1:271-2
forbidden transitions 1:653 magnetism  1:271-2
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tables of quantities (continued)
quantum chemistry  1:272-6
quantum mechanics  1:272-6

tautomeric proton transfer, DNA bases  2:1312-3
tautomers

guanine  3:1952-4

nucleobases  3:1951-4

Taylor expansions ~ 3:1847
TC-RFWM see two-color resonant four-wave mixing
TCSCEF see two-configuration self-consistent field
TDLs see lead salt diode lasers
TDSE see time-dependent Schrodinger equation
temperature
helium droplet formation  3:1555-6
reaction dynamics ~ 3:1749-51
rotational  1:265-6
temperature-variable radiofrequency multipole ion traps
3:1750-1
tensorial formalisms
octahedral molecules  3:1446
tetrahedral molecules  3:1446
tensorial Hamiltonians, spherical top molecules
3:1445
tensors
diatomic molecules 2:1188
linear molecules  2:1188
nonlinear Raman spectroscopy
Placzek’s polarizability theory
polarizability  2:1190
spherical top molecules  2:1189
symmetric tops  2:1185-6
terahertz (THz) spectroscopy
backward-wave oscillators
far infrared lasers  2:856
light sources  2:854-6
molecular cations  2:1272-3, 1276

2:1193-4
2:1184

2:853-96
2:855-6

spectrometers  2:856-64
velocity modulation  2:1276
water clusters  2:879-87

term formulae, polyatomic molecules 1:138
term symbols
atomic states 1:285-6
molecular states  1:286
open-shell linear molecules  3:1422-3
ternary helium clusters  2:922—4
tetrahedral molecules
Raman spectroscopy
tensorial formalisms
tetramers
trimer mixed 2:846-7
water 2:883-4
tetraphenylporphine (H,TPP)
thallium hydride  1:423-5
thermal average coefficients  3:1749
thermal Maxwell-Boltzmann distributions  1:50, 2:975
thermal radiation, kinetics of absorption and emission
1:19-21
thermochemistry ~ 3:1865-7
third-harmonic generation, extreme-ultraviolet spectroscopy
2:1380-2

2:1179-81
3:1446

3:1570

third-order dispersion (TOD)  3:1807-9
third-order nonlinear response function 2:1242-3
third-order nonlinear spectroscopy — 3:1841-3
third-order polarization  2:1240-1
third-order response functions  3:1843
Thorium hollow cathodes ~ 2:1156
three-level density matrices  2:747-8
three-level optical bloch equations  2:748-50
three-mode cubic anharmonic coupling terms  3:1488-9
threshold ionization, photoelectron spectroscopy  3:1641-4
threshold photoelectron spectroscopy (TPES)  3:1627-8
thymine  3:1951, 1962-4
THz see Terahertz spectroscopy
Ti:sapphire see titanium-doped sapphire
TICT see twisted intramolecular charge transfer
tight focus limit, phase matching 2:1375-7
time-dependent Hamiltonians  1:5, 8-9
time-dependent perturbation theory  1:5-6, 75-6
time-dependent population dynamics  1:147-8
time-dependent quantum dynamics  1:8-9
time-dependent quantum spectroscopy  1:682-3
time-dependent Schrodinger equation (TDSE)  1:3-5, 3:1786,
1797-8
Hamiltonian  1:8
time-dependent wavepacket analysis
time-domain spectroscopy (TDS)
Fourier transform microwave
four-wave mixing 2:1239-40
incident wave interactions  2:1240
time-evolution operator formulation ~ 1:5
time-gated coherent spectroscopy ~ 3:1775-6
time-independent Schrodinger equation  1:4
stationary states  1:25
time invariant systems, stimulus and response  1:15
time-of-flight mass spectrometry (TOF-MS)
coincidence inner-shell  3:1671-3
gas-phase  3:1950-1
helium droplet nanocryostats ~ 3:1554
H (Rydberg) atom photofragment translational
1868
molecular clusters  3:1717
multiphoton resonance  3:1948
resonance-enhanced multi-photon-dissociation ~ 3:1700-1
time-resolved spectroscopy, versus frequency-resolved

1:148-9, 150

2:744-5

3:1862-4,

spectroscopy  L:16-17
time-reversal symmetry  1:663-5, 672-3
violation  1:708-9

Titan, atmospheric spectroscopy  3:1443

titanium-doped sapphire (Ti:sapphire) lasers

TKER see total kinetic energy release

TOF-MS see time-of-flight mass spectrometry

toluene (methylbenzene)  2:1292, 1296

tomography, molecular orbitals  3:1795-6

TOMS (total ozone mapping spectromeler)

torsional analysis  1:624-5

torsional Hamiltonians 1:92—4

torsional puckering  2:884

torsional tunneling
group theory
local-mode formalism

2:1404, 3:1813

3:1980-1

1:611-9, 625-9
1:615-9, 625-9

C a e
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torsion-rotation electronic spectroscopy  2:1321-43
(CH3):XCl molecules  1:618-21 Fourier transform microwave spectroscopy  2:735-6,
concurrent tunneling pathways  1:618-9 746-51, 778-82
group theory  1:611-32 frequency modulation absorption spectroscopy  2:1328-31
laser-induced fluorescence  1:623-9 gas-phases, electronic spectroscopy  2:1325-38
local-mode formalism  1:615-9, 625-9 laser vaporization  2:1322
pulsed-field-ionization zero-kinetic-energy  3:1635 matrix isolation 2:1324-5
quadrupolar interactions  1:619-21 resonant-enhanced multiphoton ionization
quantitative mode analysis  1:624-5 2:1333-6
Stark effects  1:621-3 two-color resonant four-wave mixing  2:1331-3
water trimers  2:880-1 transition densities  1:444
torsion splittings  1:615-21 transition dipole moments (TDM)
total angular momenta  1:705-6 adenine vibronic coupling  3:1955-7
total eigenfunctions  1:647-8 calculations  1:565-6
total electronic energy  1:444 intensities  1:564-6
total kinetic energy release (TKER) photodissociation dynamics ~ 3:1887-8
bond dissociation energies  3:1865-7 transition metal complexes  2:836-8
frame corrections  3:1880 transition moments  1:223-7, 2:1301-8
photofragment translational spectroscopy  3:1860, 1861-3. transitions
186577, 1880 diatomic molecules  2:1160-1
pyrroles  3:1872 electric quadrupolar, diatomic molecules  1:237-8
resolution limits  3:1881 electronically allowed, polyatomic molecules  1:246-7
thermochemistry ~ 3:1865-7 forbidden
totally symmetric vibration—rotation bands  2:1170 diatommic molecules  1:237-8
total ozone mapping spectrometer (TOMS)  3:1980-1 polyatomic molecules  1:246, 248
total rate coefficients  3:1749-51 rotational  1:653
total wave functions  1:552 vibronically allowed 1:226-7, 246. 248
TPES see threshold photoelectron spectroscopy intercombinational
TRA see tryptamine diatomic molecules  1:238-9
trace gas sensing  2:1129-52 polyatomic molecules  1:246
ambient air monitoring  2:1138-40 magnetic dipolar
applications  2:1137-48 diatomic molecules  1:237-8
breath analysis 2:1144-7 polyatomic molecules  1:246
cavity ring-down spectroscopy  2:1136-7, 3:1695-6 nonradiative  1:252-6
detection methods  2:1134-7 notation  1:286-7
detection scheme selection  2:1137 nuclear quadrupole hyperfine interactions  1:86-7
direct absorption  2:1134-5 nuclear spin modifications  1:652
isotope ratio measurements  2:1142-4 rotational Raman  2:1243-4
photoacoustic detection  2:1135-6 wavelengths  2:854
requirements  2:1129-31 translational motion, isolation  1:552-4
tunable infrared laser sources 2:1131-4 translational temperature  3:1948
vapor phases  2:1147-8 transmittance spectra calculation  2:972
transformations transverse relaxation time  2:724
basis sets  3:1496-9 trapping, helium droplets  3:1557-63
diatomic vibration—rotation Hamiltonians  1:589-91 travelling-wave tube amplifiers (TWTA), chirped pulses  2:809
relativistic many-electron Hamiltonians  1:417-9 triatomic systems

r-scaling/shifting  1:589

S-type, diatomic vibration—rotation Hamiltonians ~ 1:590-1

vibrational effective Hamiltonians  3:1489-94
transform-limited pulses  3:1807
transient molecules  2:1325-38

see also unstable species

adiabatic supersonic expansion  2:1023

cavity ring-down spectroscopy  2:1326-8, 3:1695-6

chirped Fourier transform microwave spectroscopy
2:778-82

degenerate four-wave mixing 2:1331-3

double resonance Fourier transform microwave spectroscopy
2:746-51

electrical discharge generation  2:1322

internal coordinates  1:554-5

potential energy surfaces 1:519-21
trichlorofluoromethane  2:1043-4
trifluoroiodomethane  2:1045-6
trimers

m-bonding  3:1733

hydrogen—bonds  3:1733

oligomers  2:846

tetramer mixed 2:846-7

water  2:880-3
trimethylene oxide, four ring puckering  1:109-10
trimethylene sulfide. ring puckering 1:110
tripeptides  18-20

triplet channels, ozone photodissociation ~ 3:1902-3
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triplets  1:449-50
spin multiplicities 1:183-4
triple zeta with one set of polarization functions (TZP)
1:390
triple zeta with two sets of polarization functions (TZ2P)
1:390, 393-4
truncated configuration-interaction method  1:445
truncation, Hamiltonians ~ 1:599-600
tryptamine-glycine conformers  3:1966-7
tryptamine-serine conformers  3:1966-7
tryptamine (TRA)
conformers 2:1298-9, 1299, 3:1966
fluorescence excitation  2:1298
overlapping isotopologues  2:1363
permanent electric dipole moments  2:1307-8
tryptamine—water complexes  2:1356-9, 1358
tryptophan  3:1571
T-symmetry see time-reversal symmetry
TuFIR see tunable far-infrared
tunable diode lasers  2:1120-1
tunable far-infrared (TuFIR) laser spectroscopy
argon-hydrogen halide complexes 2:865-6
equiptment  2:859-60
molecular cations  2:1272-3
water hexamers  2:885-7
water trimers  2:881
tunable infrared laser sources 2:1131-4
tunneling  2:1095-8
attosecond spectroscopy  3:1783-4, 1792, 1797-8
concurrent pathways 1:611-9
Coulomb potentials  3:1783-4
cyclobutane ring puckering 2:1253-7
dynamics  1:678, 3:1792
high-barrier tunneling-rotation formalism  1:615-9
hydrogen peroxide  1:668
internal rotation  1:99-100
inversions  1:109
local-mode formalism 1:615-9, 625-9
water clusters  2:879-80
water dimers ~ 2:876-7
water hexamers  2:886-7
water tetramers  2:883-4
twisted intramolecular charge transfer (TICT) 2:1305-6
two-channel problem  1:486-9
Fano’s profile formula  1:488
one open and one closed  1:487-8
resonance widths  1:488
two closed 1:486-7
two open  1:489
two-color resonant four-wave mixing (TC-RFWM)
2:1331-3

two-configuration self-consistent field (TCSCF) wavefunctions

1:348
two-coupled oscillators ~ 3:1844-6
two-dimensional double resonance spectroscopy
molecular coherence  2:755-9
waveguide instruments  2:759-63
two-dimensional Fourier transform microwave spectroscopy
2:755-63
double resonance  2:755-63

short-stimulus reduced wave equation  2:759
two-dimensional harmonic vibration Hamiltonians  1:71
two-dimensional infrared spectroscopy  3:1837-57
double-sided Feynman diagrams  3:1839-43
experimental setup  3:1852-4
Fermi resonances  3:1849, 1850
heterodyne-detected photon echo setups  3:1852-4
Kubo’s stochastic theory of lineshapes  3:1849-52
ladder operative formalism  3:1857
two-coupled oscillators  3:1844-6
two-level systems  3:1843-4
vibrational excitons 3:1847-9
two-dimensional representations of point groups  1:37
two-electron basis functions  1:367
two-electron Darwin term (D2)  1:562
two-electron integrals  1:330
two-electron reduced density matrices  1:338
two hetero-atom carbon chains  2:834
two-laser experiments, helium droplets  3:1571-4
two-level anharmonic resonance  1:138-40
two-level density matrices  2:725-6
two-level optical Bloch equations  2:726-7
two-photon Doppler-free excitation 2:1401-2
two-pulse direct frequency comb excitation
2:1402-4
two-pulse frequency comb amplification  2:1398-401
two-ring molecules  2:834
TWTA see travelling-wave tube amplifiers
typesetting, italic/roman font usage 1:268-70
tyrosine
laser-induced fluorescence  3:1571
protonated  3:1702
TZ2P see triple zeta with two sets of polarization functions
TZP see triple zeta with one set of polarization functions

UARS (upper atmospheric research satellite) ~ 3:1980-1
UESC see unnormalized elimination of the small component
ultracold species, Doppler-free spectroscopy  3:1772-5
ultrafast dynamics
Auger electron-ion coincidences  3:1680—4
infrared spectra encoding  2:1075
ultrashort pulse characterization
classical methods 3:1819-21
femtosecond spectroscopy ~ 3:1819-25
ultraviolet photoelectron spectroscopy (UPS)  3:1618-20,
1624-6
ultraviolet photofragment spectroscopy (UVPD)  3:1944,
1947
ultraviolet (UV) spectroscopy
see also extreme-ultraviolet; infrared—ultraviolet;
vacuum-ultraviolet
cations  3:1695-705
conformer identification  2:804
helium droplets  3:1551-94
resonance-enhanced multi-photon-dissociation ~ 3:1703
ultraviolet-visible region, strong atmospheric absorbers
3:1978
uncertainty  1:313-6
atmospheric spectroscopy  3:1982-4
confidence intervals  1:315
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single measured quantities 1:313-5 valence states  1:176-7
spectroscopic parameters  1:315-6 vanadium hexacarbonyl  3:1455
uncontracted spin—orbit configuration-interaction  1:422 van der Waals (vdW) complexes
uncorrelated measurements  1:315 helium droplet trapping  3:1557-63
uncoupling, spin-rotation interactions  3:1430-1 internal-rotation bands ~ 2:893
underdetection, slow hydrogen atoms  3:1882-3 microwave spectroscopy  2:840
ungerade symmetry  1:490, 490-1, 503-4 photoionization spectroscopy  3:1725-7
unified effective Hamiltonians ~ 3:1439 supersonic-jet expansions  2:1052-3
unitary Van Vleck transformations  1:65 van der Waals (vdW) interactions 1:178
united atoms, homonuclear diatomic molecules, molecular Van Vleck perturbation theory  3:1501-2
orbitals  1:198-200 Van Vleck transformations  1:65
units  1:263-323 vapor phases  3:1949-50
unit step functions  2:973-4 trace gas analysis  2:1147-8
unnormalized elimination of the small component (UESC) urine analysis ~ 2:1147-8
1:417 variational basis representation (VBR)  1:557-9
unresolved K-structure, symmetric top rotators 2:1176-9 variational conditions
unsaturated carbon chains  2:831 closed-shell coupled perturbed Hartree—Fock equations
unsaturated carbon rings  2:831 1:340
unstable species closed-shell Fock operator  1:331
see also transient molecules configuration-interaction wavefunctions  1:335
atmospheric spectroscopy ~ 3:1986-8 coupled perturbed configuration-interaction equations
conformers  2:814-5 1:344
generation  2:1322 generalized Fock operators  1:333
matrix isolation  2:1323-5 general restricted open-shell coupled perturbed Hartree—Fock
observation  2:1322-38 equations  1:341
upper atmospheric research satellite (UARS) ~ 3:1980-1 multiconfiguration self-consistent field wavefunctions
UPS see ultraviolet photoelectron spectroscopy 1:338
uracil  3:1951 variational nuclear motion treatment  1:394-5
urine analysis ~ 2:1147-8 variational principle, coordinates  1:557-8
UV see ultraviolet variation method
UVPD see ultraviolet photofragment spectroscopy quantum chemistry ~ 1:327-8
rotational -vibrational spectra 1:141-3
vacuum-ultraviolet (VUV) spectroscopy variation principle  1:444
see also extreme-ultraviolet spectroscopy VBOs see vibrational band origins
argon 1:232-3 VBR see variational basis representation
carbon monoxide 1:241-5 VCC see vibrational coupled-cluster theory
cations 3:1918 v-changing collisions  1:499-500
continuous-wave 2:1382-3 VCI see vibrational configuration-interaction
frequency comb excitations 2:1405-8 VCO see voltage controlled oscillators
frequency combs  2:1405-8 vdW see van der Walls
ground molecular electronic states  3:1918 vector model addition of angular momenta  1:189
helium droplets  3:1551-94 velocity, electrons  1:634-41
laser ionization of vibrationally excited molecules velocity aligned Doppler spectroscopy (VADS), photofragment
2:1076 translational spectroscopy  3:1861-2
rare-gas atoms  1:232-3 velocity distribution, crossed-beam reactive scattering
VADS see velocity aligned Doppler spectroscopy 3:1752-3
valence electrons, electronic motion  1:561 velocity map imaging, anions  3:1747
valence-shell photoionization spectroscopy velocity modulation  2:1269, 1276, 3:1698-9
3:1595-616 vibrating/rotating core frame transformations  1:496-7
complex mechanisms  3:1610-1 vibrational autoionization  3:1603-7
Cooper minima  3:1598-9 vibrational band origins (VBOs), electronic motion corrections
direct processes  3:1597-9 1:563
dissociation  3:1610-1 vibrational clustering, acetylene  3:2018-20
electronic autoionization 3:1607-10 vibrational configuration-interaction (VCI)  1:392, 395, 400
predissociation  3:1610-1 vibrational corrections
resonant photoionization  3:1599-612 asymmetric rotors  1:68-71
rotational autoionization  3:1600-3 degenerate vibrational molecules  1:71-2
shape resonances  3:1611-2 linear molecules  1:67
spin—orbit autoionization 3:1610 rigid rotors  1:64-72

vibrational autoionization 3:1603-7 spherical rotors  1:67-8
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vibrational corrections (continued ) diatomic molecules 2:1160-3
symmetric rotors  1:67, 71 linear molecules  2:1163-8
vibrational coupled-cluster (VCC) theory  1:392, 395 Raman spectroscopy  2:1159-83
vibrational effective Hamiltonians ~ 3:1478-501 spherical top molecules  2:1179-81
anharmonic  3:1484-9 vibration-rotation structures
contact transformation  3:1489-94 acetylene bending states  3:1999-2005
limits  3:1499-501 acetylene stretching states  3:1995-9
power series expansion  3:1479-82 vibration-rotation theory, atmospheric spectroscopy
vibrational energy, separability from other energies  1:27 3:1988-9
vibrational excitons  3:1847-9 vibration-rotation-tunneling (VRT) transitions
vibrational extrapolations, spherical top molecules water clusters  2:879-87
3:1445-6 water dimers  2:878-9
vibrational frequencies vibrations
argon-hydrogen halide complexes  2:865-6 see also rovibration
molecular clusters  3:1716 argon-hydrogen halide complexes  2:865-6
noncovalent bonds  3:1716 coordinates  1:556-8
vibrational level effective Hamiltonians  3:1473-4 degenerate states
vibrationally assisted dissociation ~ 2:1085-7 spherical tops  1:598
vibrationally excited states symmetric tops  1:597-8
BC-isotope effects  2:1099-104 electron-target collisions  1:499-500
cyclooctatetraene  2:1257-9 high accuracy rotation  1:551-70
linear molecules  2:1251-3 isolation  1:552-4
resonantly enhanced two-photon ionization  2:1091-8 molecular interactions  1:637-9
rotational spectroscopy  2:802 nuclear spin rotational interactions 1:118-33
vibrationally mediated photodissociation (VMP)  3:1865 polyatomic molecule effective Hamiltonians  3:1478-501
vibrational Mgller—Plesset (VMP) perturbation theory ~ 1:392 pulsed-field-ionization zero-kinetic-energy ~ 3:1635
vibrational mode coupling  3:1844-6 quantitative theory of parity violation 1:678
vibrational overtones third-order response functions  3:1843
hydrogen fluoride  1:519-20 vibronically allowed transitions, electrically forbidden
spherical top molecules  3:1440-1 1:226-17, 248
vibrational polyads, spherical top molecules  3:1441 vibronic coupling  1:220-3, 3:1954-7
vibrational self-consistent field (VSCF) method  1:392 vibronic structures
vibrational spectroscopy diatomic molecules  1:203-4
ab initio prediction  1:389-403 polyatomic molecules  1:219
helium droplets  3:1576-82 visible (VIS) spectroscopy, cations  3:1695-705
iterative methods  1:573-85 v4 modes, pyrimidine  2:1001-2
matrix-vector products  1:575-7 vi5 modes, pyridine  2:1004-7
molecular anions  3:1745-6 Viga modes, pyridine  2:1003-4
vibrational symmetry, formic acid dimer  2:1124-6 VMP see vibrationally mediated photodissociation; vibrational
vibrational terms for diatomic molecules  2:1160 Mpgller—Plesset perturbation theory
vibrational transition moment angles (VTMA)  3:1585-6 VMR see volume mixing ratios
vibration-rotation Voigt line shapes  1:50, 2:976
see also rovibration voltage controlled oscillators (VCO)  2:808
asymmetric rotors  1:62—4 volume mixing ratios (VMR), atmospheric spectroscopy
degenerate vibrational states  1:597-8 3:1977
spherical tops  1:597-8 VRT see vibration-rotation-tunneling transitions
symmetric tops  1:597-8, 2:1173-6 VSCF see vibrational self-consistent field method
linear molecules  1:62 VTMA see vibrational transition moment angles
quasirigid molecules  1:58—-60 VUV see vacuum-ultraviolet
rigid rotors  1:60-72
spherical rotors  1:61 Walsh diagrams  1:211, 212
symmetric rotors  1:61-2 water
vibration-rotation Hamiltonians, polyatomic molecules aromatic complexes 2:1353-7
1:150-1 clusters  2:879-87, 3:1745-6
vibration-rotation spectra complexes 2:841-2, 889-91, 910-2
ab initio prediction  1:389-403 deuteration  2:841, 878, 879, 1279-80
acetylene  3:2005-11, 2020-2 diazine complexes  2:842
asymmetric tops  2:1181-3 dimers 2:876-9
benzene 2:1177-8 gas phase  3:1668

cyanogen 2:1166 hexamers  2:880, 885-7
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ions  2:1279-80
large amplitude bending excitation  3:1895-6
mass-velocity and one electron Darwin correction  1:562
nonadiabatic transitions  3:1905-6
pair potentials  2:879
pentamers  2:884-5
permutation-inversion symmetry  1:609
photodissociation  3:1905-6
potential energy surfaces 1:465-6
Rydberg series  1:457-9
symmetric stretch excitations
tetramers  2:883-4
transition intensities  1:566
trimers  2:880-3
Watson’s theory  1:654-5
wave equations, coherent monochromatic radiation 1:6
wavefunctions
classification  1:32
concepts 1:3-4
diatomic molecules  1:199-200
hydrogen atoms  1:181
interacting nuclei  3:1420-1
Lorentzian probability — 1:47
rovibronic  3:1431
spin-—-orbit coupling  1:422-3
waveguide one-dimensional Fourier transform microwave
double-resonance instruments  2:753-5
waveguide two-dimensional double rotation instruments
2:759-63
wave lengths, transitions  2:854
wave mechanics see time-dependent Schrodinger equation
wavenumbers
harmonic  1:376-7
nonlinear, coherent Raman spectroscopy  2:1190
Raman spectroscopy  2:1154-5
wavepacket dynamics  1:535-7
wavepacket motion analysis  1:148-9, 150
weak-field quasi-resonant approximation (WF-QRA)
weak hydrogen bonds (WHBs)  2:843-4
weakly bound clusters  2:814-5
weak orthogonality — 1:383
weak transitions  1:566
Werner bands, hydrogen  2:1391-2
WEF-QRA see weak-field quasi-resonant approximation
WHBs see weak hydrogen bonds
WIDE-IMPACT apparatus ~ 2:789-92
Wigner—Eckart theorem, spherical top molecules
Wigner’s near symmetry  1:644
Wulf bands, ozone  3:1896-7, 1903-4

3:1895

1:9-10

3:1444

XAS see X-ray absorption spectroscopy

xenon  1:241-5, 3:1792

XFEL see X-ray free electron lasers

XNO molecules, photodissociation  3:1892-3
XPS see X-ray photoelectron spectroscopy

X-ray absorption spectroscopy (XAS)  3:1655, 1661-3
X-ray free eclectron lasers (XFEL)  3:1658
X-ray photoelectron spectroscopy (XPS)  3:1655, 1657,
1663-70
Auger decay  3:1664-7
Doppler-free  3:1667-9

lifetime vibrational interference  3:1665-6

X-ray scattering, duration time concept  3:1677
X-ray spectroscopy  3:1655-89
absorption  3:1661-3
Auger electron-photoelectron coincidence methods
3:1673-5
coincidence methods ~ 3:1669-75
core-excited species  3:1675-84
Doppler splitting  3:1675-7
instrumentation  3:1658-9
modeling  3:1659-60
nuclear motion interplay  3:1675-84
processes  3:1657-8
pure techniques  3:1660-7
XUV see extreme-ultraviolet
xylose 3:1930-3
X>Y4 molecules  3:1454
XY3 molecules, inversions  1:108-9
XY 4 molecules
nuclear spin symmetry  1:696—9
parity conservation/violation 1:696-9
XY, molecules
bending potentials  1:526-7
global potential energy surfaces  1:525-31

stretching potentials  1:525-6
XY,7Z; quasi-spherical tops  3:1453-4
XY3Z molecules  3:1454
XY5Z quasi-spherical tops  3:1454

Zeeman effects  1:193, 233-5
zero-electron kinetic energy (ZEKE) spectroscopy
3:1628-36
w-bonding  3:1730-2
hydrogen~bonds  3:1727-30, 1732-3
noncovalent bonds  3:1720-1, 1725-35

rotational autoionization  3:1603
simulation 3:1733-5
van der Waals complexes  3:1726-7

zero-phonon lines (ZPL)
glyoxal 3:1568-9
helium droplets  3:1557, 1562, 156872
zero point energy (ZPE), acetylene  3:1997, 2000
zeroth-order regular approximation (ZORA)
1:415-6, 3:1555
zinc tetrabenzoporphine (ZnTBP)
ZPE see zero point energy
ZPL see zero-phonon lines
Z vector method  1:346-7, 349-50
coupled-cluster wavefunctions  1:351

3:1570-1
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