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absorbance

induced, definition, 28
absorbance change

definition, 14

isotropic, I5

measuring, 24
absorbance, definition, 13
activation energy

autodissociation, 99

reorientation, 74, 76, 78, 80—81
adiabatic approximation, 89
anharmonic redshift, 28
Arrhenius equation, 74
artifact

coherent, 29

cross-phase modulation, 29
asymmetry of transient spectra, 87
autodissociation of water, 97-100

background from pump stray light, 75
BBO, 19
beam angle, effect on time resolution, 25
birefringence of sapphire, 23
bleaching, definition, 28
blueshift, 47
Brownian oscillator
distribution of, 63—65
model, 5355

Cavendish, 10

!  conversion, 102

cm™
coherent artifact, 29
compressibility of water, 68
correlation time
rotational, 15
spectral
HDO:H,O0, 58
NaOX solution, 67
cross-correlation function, 26
cross-phase modulation artifact, 29
crossection of HDO, 16
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Debye time, 73
Debye-Stokes-Einstein equation, 73
Aa, see absorbance change
deuteron transfer, 7071
difference-frequency generation, 18
diffusion equation

heat, 34

numerical solution, 85

reorientation, 83

spectral (in potential), 83
diffusion equation, spectral (in poten-

tial), 94

energy-gap law, 57

error margins, notation of, 15

experimental setup
pump—probe, 2325

experimental setup, photo, 9

fractional power law, 74
FTCs algorithm, 34
FwHM, definition, 20

geometrical factor (£), 14
geometry of overlap region, 24
germanium

for pulse characterisation, 26
Grotthuss, 98

HDO in D, 0O, reason for use, 15
HDO, crossection of, 16
HDO:D, O, IR spectrum, 13
HDO:H,O, IR spectrum, s1
heat diffusion equation, 34
heating of sample

accumulated, 33

one pulse, 23, 33, 55
homogeneous broadening, 27

by fast modulation, 28, 69

in HDO:D, O, 69
hydrogen-bond network, picture, 10
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ice, 42

idler (in orG/ora), definition, 19

induced absorbance, definition, 28

inertial shift, 97

instrument function, 26

convolution, 27

intermediate-state model, 43—46

isotope effects on vibrational dynamics,
50—58

isotropic absorbance change, 15

Kerr effect, 74
KTP, 19

Laenen, see coherent artifact

Lavoisier, 10

lifetime
dependence on frequency, 48, 63
fast component in NaOX solution,

65

hydrogen-bond excitation, 49
OD stretch in HDO:H, O, 56—s7
OH stretch in HDO:D, O, 44

magic angle, 15

molecular dynamics simulation
autodissociation, 100
NaOH solution, 61, 70
reorientation, 81

motional narrowing, 69

movie camera, 13

NaOX
IR spectrum, 59—60
NMR, measuring reorientation with, 13,

73, 81
noise suppression, 30—33

Ockham’s razor, 67
optical parametric amplification, 19
optical parametric generation and am-
plification, 18

orientational relaxation

HDO:D,0, 73-85

NaOX solution, 68—69
overlap region, geometry of, 24
overtone spectrum, 91

phase matching
condition, 19, 36
four-wave mixing, 37
types, 19
phlogiston, 10
proton transfer, see deuteron transfer
pump—probe spectroscopy
principles, 13-15
setup, 23—25

redshift, 48

relaxation time, see lifetime

rotational anisotropy
HDO:D,O0, 75
measurement, 31
NaOX solution, 68

rotational correlation time, 15

sapphire, birefringence of, 23
second-harmonic generation, 18
signal (in orG/ora), definition, 19
signals, magnitude of, 16
solvation shells, 59
spectral correlation time

HDO:H,0, 58
spectral diffusion

in harmonic potential, 53, 83
spectral diffusion, in potential, 94
spectral hole, 63
Stokes shift

for harmonic potentials, 53
sum-frequency generation, 18

for pulse characterisation, 26

thermalization of vibrational energy, 55
time resolution, effect of beam angle, 25
Toras, 20
transient spectra

asymmetry, 87

HDO:D,0, 88

NaOX solution, 62
transient spectra, calculation, 91-92
two-state mixture model, 11

v, use of symbol, 15
vibrational modes of water, 11, 12, 48
vibrational relaxation
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HDO:D,O0, 41—49
Voigt lineshape, 70

water (H,0), IR spectrum, 12
water vapor, IR spectrum, 12
wave number, conversion, 102

zeolites, 57
zero point, deviation in germanium, 27



