o priori probabilities 568
ab initio methods 417
AB spectrum 544
absolute configuration 639
absorbance 458
absorption
carbonyl group 501
characteristics 501
coefficient 458
intensity 459
primary 798
spectrometer, layout 455
spectroscopy 454
spectrum
azoethane 524
sulfur dioxide 524
total rate of 460
abstraction 798
abundant-spin species 545
acceleration 912
of free fall 3
acceptor band 421
accommodation 857
acetaldehyde pyrolysis 794
acid
Brensted 229
catalysis BO7
conjugate 229
acid-base
indicator 235
titration 231
acidity constant 229
table 231
acrolein production 870
acronyms, summary for surfaces
B71
ACT 830
activated complex B30
concentration 831
theory 830 .
structureless particles 832
activation
energy 776, 822
collision theory 822
composite reaction 786
formal definition 777

Index

(T) after a page number refers to a Table in the text (and usually in the Dota Section)

>

interpretation 777
negative 786
enthalpy 835
entropy 835
Gibbs energy 835
clectrode process 881
parameters 835
activation-controlled reaction
825
activity 2, 183
and molality 185
coefficient 183
electrochemical determina-
tion 265
ions in solution 248
mean 248
summary table 186°
from vapour pressure 184
ion 248
optical 658
solute 183
solute, real 183
summary table 186
adatom B850
addition 798
addition of dipoles 652
adiabat 65
adiabatic
bomb calorimeter 55
boundary 16, 46
change, work of 63
demagnetization 112
nuclear demagnetization 113
process
pressure-volume relation
64
temperature change for 63
temperature-volume rela-
tion 63
adsorbed layer, notation 855
adsorption 849
dissaciative 859
enthalpy 858
extent of 857
isotherm 858
rate B63, B57

aerobic respiration 237
aerosol 702
AES 853
AFM 667, B56
alanine 435, 701
albumin 702
aldol reaction 807
allowed transition 360
alloy, as a single phase 192
a helix 700
altitude analogy 50
alum 705
ammonia, inversion 717
ampere 916
amplitude 914
analysis, thermal 195
angular momentum 329, 913
magnitude 335
quantization 330, 332, 335
spin 337
summary of properties 338
total 373
vector model 336
vector representation 332
velocity 913
z-component 335
anharmonic
motion 479
vibration 479
anharmonicity 479
constant 480
anode 256
anodic current density 881
anomalous
scattering (X-ray) 640
Zeeman effect 381
anthracene radical anion 561
anti-Stokes radiation 457
antibonding orbital 398
antiferromagnetic phase 672
antisymmetric stretch 484
argon, viscosity 731
argon-ion laser 512
Arrhenius parameters 776
gas-phase reaction 823
associated

Laguerre polynomial 349
Legendre functions 334
associative ionization 798
asymmetric rotor 465
atmosphere 14
ionic 249, 745
structure 799
temperature profile 799
atmospheric chemistry 799
atom
hydrogenic 343
many-clectron 343"
atomic
force microscopy 667, B56
orbital 350
form close to nucleus 357
interference (MO theory)
397
linear combination of 395
mean radius 355
scattering, electron diffraction
643
spectra 280
spectrum, hydrogen 344
terms, correlation diagram 379
weight 2
ATP 235
attractive surface 841
attractor B10
strange B13
Aufbou principle 365
Auger
cffect 853
electron spectroscopy 853
autocatalysis 808
autoprotolysis constant 230
average chain length 806
Avogadro constant 2
Avogadro's principle 19
AX FID signal 548
Axilrod-Teller formula 667
axis 850
figure 467
n-fold improper rotation 429
principal 428, 467
symmetry 428
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azeotrope
high-boiling 200
low-boiling 200

azide ion (ESCA) 521

azimuth 333

azoethane absorption spectrum
524

Balmer
Johann 344
series 344
band
parallel 486
perpendicular 486
band gap 420
band
spectra 481
theory 418
one-dimensional solid 418
bar 14
barium titanate 650
barometer 15
barometric formula 43, 591
barrier penetration 322
base
Brensted 229
catalysis BO7
conjugate 229
basicity constant 230
beam, supersonic 668
Beattie-Bridgman equation 35
Beer-Lambert law 458
Belousov-Zhabotinskii reaction
808, 810
Benson thermochemical group 71
benzene
Hiickel approximation 415
molecular orbitals 416
radical anion (ESR) 557
stability 416
Berthelot equation 35
BET isotherm 861
B, evaluation (partition function)
579
B-pleated sheet 700
Bijvoet method 640
Bijvoet, J.M. 640
bimolecular reaction 777
collision theory 820
biological standard state 236
birefringence, circular 658
Birge-Sponer plot 480
bistability 811
black body 286
black-body radiation 286
block-diagonal form 438
Blodgett, K. 707
blood, congealing 705
blue sky 692
blue-brown smoke 693
body-centred unit cell 622
Bohr
frequency condition 345, 454
magneton 380
model of atom 385
radius 348

INDEX

boiling 142
point 142
clevation 178
normal 142
standard 142
temperature 142
Boltzmann
constant 4
distribution 7, 571
and equilibrium constant
222, 612
derived 571
entropy formula 580
Ludwig 286
bomb calorimeter 55
bond
dissociation
energy 400
enthalpy 400
enthalpy 71
formation
Pauli principle 390
spin pairing 390
VB theory 389
length
bond order 400
determination, rotational
spectroscopy 472
order
correlation with bond
length 400
correlation with bond
strength 400
n 390
polar 405
o 389
strength, bond order 400
bonding
energy matching criterion 409
energy, n-electron 415
orbital 397
electron distribution 396
Born
equation 246
interpretation 296
Max 296
Born-Oppenheimer approxima-
tion 387
boson 338
Pauli principle 363
bouncing ball 98
boundary
adiabatic 16, 46
condition 314, 907
cyclic 331
diathermic 16, 46
phase 142
surface 354
p orbital 358
bovine serum albumin 706
Boyle temperature 32
Boyle's law 18
bra 318
bracket notation 318, 327
Bragg technique 632
Bragg's law 626

branch 482, 483
branching
ratio 798
step 794
Bravais lattices 622
Bremsstrahlung 625
bridge site 852
broadening
Doppler 516
inhomogeneous 551
lifetime 463
uncertainty 463
Bronsted-Lowry classification
229
brown dwarf 312
Brunauer, S. 861
brusselator 810
bubble 155
chamber 157
in beer 875
buckminsterfullerene 432
buffer 234
building-up principle 365
Bulter-Volmer equation 883
buoyancy factor 686
butadiene, Hiickel approximation
414
Butler-Volmer equation 883
BZ reaction 808, 810

caesium-chloride structure 639
cage effect 825
calorie 4
calorimeter 55
adiabatic bomb 55
constant 55
flame 59
camphor 656
canonical
distribution 583
ensemble 583
partition function 583, 585
entropy 584
in terms of molecular
partition function 585
internal energy 584
capillary
action 157
rise 157
technique 753
carbon
dioxide
experimental isotherms 31
laser 513
normal modes 485
phase diagram 144
monoxide
PES 525
residual entropy 608
tetravalence and promotion
392
carbonyl group, absdrption 501
Carnot cycle 102
CARS 491
catalysis
acid 807

base BO7
heterogeneous 866
on surface 866
catalyst 222, BO7
effect on equilibrium 222
heterogeneous 807
homogeneous 807
summary of properties B69
catalytic
cycle 808
oxidation 870
cathode 256
cathodic
current density 881
protection 895
impressed-current 895
cavity 155
characteristics 508
mode 508
resonant modes 508
cell
at equilibrium 261
concentration 260
Daniell 256
diamond-anvil 195
electrochemical 253
electrolytic 253
fuel 892
galvanic 253
hydrogen-oxygen 892
lead-acid 893
notation 257
overpotential 890
potential 258, 262
equilibrium constant 261
in terms of standard
potentials 262
reaction Gibbs energy 258
reaction quotient 260
response to temperature
269
standard 260
zero-current 258
reaction 257
secondary 892
storage 893
with transference 744
Celsius scale 17
centre
of inversion 404
of symmetry 429
centre-of-mass coordinates 346
centrifugal 469
distortion 469
distortion constant 469
chain
carrier 793
length 804
polymerization 802
reaction 793
chain-branching explosion 797
change
permissible 99
spontaneous 99
chaos 813
deterministic 813



character of operation 436, 441
character table 436
charge
partial 405
transfer, rate of 880
charge-coupled device 457
charge-transfer transition 502
Charles's law 19
chemical chaos B13
chemical equation, symbolic
form 68
chemical exchange 552
chemical kinetics 761
chemical potential
band theory 420
effect of solute 177
general significance 167
Gibbs energy 132
in different phases 145
in mixture 166
in terms of activity 183
in terms of maolality 185
lowering 177
non-expansion work 167
partial molar Gibbs energy 166
perfect gas 132
pure substance 132
real gas 133
variation with
pressure 147
temperature 146
chemical
shielding, variation with elec-
tronegativity 534
shift 531
anisotropy 556
range 532
chemically equivalent nuclei 542
chemiluminescence 837
chemisorption B57
chemisorption abilitics. sui vaiv
869
chiral molecule, symmetry cri-
teria 435
chlorophyll 498
cholesteric phase 735
chromatography
gel permeation 690
size-exclusion 690
supercritical fluid 145
chromaphore 501
chrenopotentiometry 887
circular
birefingence 658
dichroism 659
circularly polarized light 659
Claisen reaction 807
Clapeyron equation 150
class
number 440
of operation 437
classical
mechanics 5, 285, 911
failures 286
trajectory 842
Clausius inequality 105

INDEX

Clausius-Clapeyron equation
152
Clausius-Maossotti equation 656
Clebsch-Gordan serics 376
close-packed structure 63,
cluse packing
cubic 637
hexagonal 637
closed system 46
clouds 693
CMC 704
CNDO 417
coadsorption B66
coagulation 705
coalescence 552
coefficient of viscosity 728
perfect gas 730
coefficients, van der Waals 34
coherence
length 508
spatial 508
tempaoral 508 N
coherent 508
coherent anti-Stokes Raman
spectroscopy 491
cohesive energy density 676
colatitude 333
collapse pressure 707
colligative properties 177

macromolecule solutions 682

collimated beam (laser) 516
collimator 668
collision
cross-section 29, 821
density 820
diameter 29
clastic 24
flux 724
on surface 851
f.-uuency 29, 724
theory 820
activation energy 822
collision-induced emission 798
collisional
deactivation 463
ionization 798
lifetime 463
collisions
molecular 837
reactive 837
colloid 702
colour of light 497
combination
differences 482
linear 304
principle 345
commutator 308, 311
commuting operators 308
complementary observables 308
complete
neglect of differential overlap
417
shell 364
complex conjugate 296
complex-mode process 842
component 192

counting 193
composition, and vapour pres-
sure 196
compressibility, isothermal 87
compression factor 31
calculation of fugacity coeffi-
cient 134
critical 37
concentration 3
cell 260
clectrode 256
electrolyte 256
gradient 747
molar 3
polarization 886
conductance 737
conduction
electric 724
thermal 724
conductivity 737
hydrogen ion 741
limiting molar 738
maobility 742
molar 737
molecular dynamics 746
configuration 362, 568, 695
absolute 639
integral 606
ion 367
most probable 570
conformation conversion 552
conformational entropy 696
conjugate 229
acid 229, 230
base 229
complex 296
conjugated molecule, secular
determinant 412
cansecutive reactions 778
conservation of energy 49
consolute temperature
lower 203
upper 202
constant
acidity 229
anharmonicity 480
autoprotolysis 230
Avegadro 2
basicity 230
Boltzmann 4
centrifugal distortion 469
cryoscopic 179
dielectric 655
equilibrium 219
Faraday 251
force 476
gas 5
hyperfine coupling 559
Michaelis 783
normalization 297
Planck 5, 287
rale 764
Rydberg 344, 351
scalar coupling 536
second radiation 286
sedimentation 687
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solubility 266
spin-orbit coupling 373
constants, critical 33
constituent 192
constrained chain 699
constraints on variation 571
consumption, rate of 764
contact angle 158
contact interaction 541
continuous wave spectrometer
531
continuum 351
contour length 698
contour surface 838
convection 751
convective flux 752
cooling
curve 195, 206
to very low temperature 112
cooperative process 702
coordinates
centre-of-mass 346
cylindrical 331
spherical polar 298, 333
coordination number 638
core-core interaction 409
Corey, Robert 700
Caorey-Pauling rules 700
coronene 449
correlation
analysis 835
diagram, atomic terms 379
electron 366
function 746
spectroscopy 555
spin 366
correspondence principle 317,
341
corresponding states 7
corrosion
current 894
inhibition 895
rate B93
thermodynamic tendency 893
cosmic rays 6
COSY 555
Coulomb
integral 407
potential 915
shielded 250
potential energy 3, 915
coupling
constant
hybridization 540
magnitude 540
variation with separation
540
jji379
pattern 537
Russell-Saunders 377
covalent solids, structure 636
cracking B70
critical
compression factor 37
constants 33
micelle concentration 704
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molar volume 33
pressure 33, 143
solution temperature
lower 203
upper 202
temperature 33, 143
cross-section
collision 29, 821
reactive 822, 823
crossed-beam technique 669
cryoscopic constant 179
crystal
diode 457
structure 620
system 621
cubic
close packing 637
group 432
system 621
Curie
law 671
temperature 672
current 916
density 877
anodic 881
cathodic 881
exchange 883
limiting 887
curvature and kinetic energy 303
curved surface, vapour pressure
155
cycle 124
Carnot 102
catalytic 808
glycolytic B09
limit 810
Otto 124
thermodynamic 102, 245
cyclic
boundary conditions 331
voltammetry 888
cyclopropane 777
cylindrical coordinates 331

D lines 374
d arbitals 359
boundary surfaces 359
real forms 359
d-d transitions 501
dalton (unit) 182
Dalton's law 21
Daniell cell 256
Davisson-Germer experiment
292
de Broglie
relation 5, 293
from Schridinger equation
295
wavelength 293
deactivation 463
Debye 250
equation 656
extrapolation 109
formula (heat capacity) 289
length 250
Peter 627

INDEX

temperature 290
debye (unit) 650
Debye-Hiickel

limiting law 249

extended 253
theory 249
rate constant 836

Debye-Hiickel-Onsager theory

746
Debye-Scherrer method 627
decaffeination 145
decay process 503
decomposition of ozone 782
defect 850
degeneracy 5, 321

and symmetry 321, 440

from character table 440

rotor 468
degenerate wavefunctions, linear

combination 359
degree of dissociation

estimation 221

variation with pressure 224

freedom 4, 193

ionization 739
delocalization energy 415
& scale 531
demagnetization, adiabatic 112
denaturation 695, 701
density

of states 584

spin 560
depolarization ratio 489
depolarized line 489
depression of freezing point 179
derivative, partial 56
Derjiaguin, B. 705
deshielded nucleus 531
desorption 849

rate 864
destructive interference, anti-

bonding orbital 398
detector 457
determinant

secular 408

tridiagonal 419
deterministic chaos 813
deuteration, effect on rate 833
diamagnetic contribution

(shielding constant) 533
diamagnetism 671
diameter, collision 29
diamond structure 636
diamond-anvil cell 195
diaphragm technique 753
diathermic boundary 16
diatomic molecules

electronic structure 400, 403

term symhbol 405
dichlorobenzene, polarity 651
dichroism 659
dielectric 650

constant G55
Dieterici equation 35
differential

equation 907

order 907
exact 82
inexact 82
overlap 417
partial 56
pulse voltammetry 888
scattering cross-section 669
diffraction 619
grating 456
neutron 641
particle 292
pattern 619,
X-ray 625
diffractometer 632
diffuse double layer B78
diffusion 724
coefficient 727
and rate constant 826
macromolecules 688
measurement of 753
perfect gas 728
surface B65
equation 751
generalized 752
reaction 826
with reaction 829
Fick’s first law 727
Fick's second law 751
layer BB6
root mean square displace-
ment 754
thermodynamic view 748
diffusion-controlled limit 825
dihelium 676
dilute-spin species 545
dineon 403
dinitrogen pentoxide, decompo-
sition 781
dipolar magnetic field 540, 556
dipole 661
addition 652
moment
induced 653
variation with bond length
478
point 660
dipole-dipole interaction
energy 660
fixed molecules 662
rotating molecules 663
ESR 561
dipole-induced-dipole interac-
tion 664
Dirac
bracket notation 318, 327
equation 381
direct
methods 635
sum 439
direct-mode process 842
dislocation 850
screw B850
dispersal of energy 98
disperse phase 702
variation of physical properties
704

dispersing element 455 .
dispersion 192, 658
interaction 665
displacement law 286
disproportionation termination
805
dissociation 506, 798
energy 388
determination 480
variation with ionization
403
equilibrium, calculated K 610
dissociative
adsorption 859
excitation 798
ionization 798
distillation 199
and azeotropy 200
fractional 199
immiscible liquids 200
steam 201 -
distinguishable particles (Q) 585
distortion polarization 654
distribution 26
Boltzmann 571
canonical 583
Fermi-Dirac 420
Maxwell 9, 26
molecular speeds 9
Planck 287
disulfide link 701
DLVO theory 705
Dobson unit 44, 526
Donnan equilibrium 685
donor band 421
dopant 421
Doppler
broadening 462, 516
effect 462
double layer 705, 878
diffuse 878
doublet 377
drift speed 686, 740, 748
droplet 155
vapour pressure 156
dry ice 145
duality 294
Dulong and Pectit law 288
dye 509
dye laser 514
dynamic light scattering 694

edible oils 870

EELS 853

effect
Auger 853
cage 825
Doppler 462
electrophoretic 746
glory 670
greenhouse 716
kinetic isotope B33
kinetic salt 836
photoelectric 291
relaxation 745
Stark 469, 650



Zeeman 381
effective
mass 476
normal mode 485
nuclear charge 364
potential energy
hydrogenic atom 347
transverse relaxation time 551
efficiency 103
effusion
Graham's law 725
rate of 725
Ehrenfest
classification 152
equation 162
eigenfunction 301
eigenvalue 301
equation 301
Einstein
coefficient of spontaneous
emission 460
coefficient of stimulated
absorption 459
coefficient of stimulated
emission 460
relation 749
temperature 289
theory of heat capacities 289
Einstein-Smoluchowski equation
755
elastic collision 24
elastomer, perfect 696
electric 724
conduction 724
dipole 650
moment 650
and electronegativity 651
contributions 651
operator 499
variation with bond length
478
determination, gas phase
469
field 7
of dipole 662
of point 662
electrical
double layer 705, 878
resistance 737
work 52, 55
Gibbs energy 258
electroactive species 877
clectrochemical series 265
electrode
compartment 253
concentration cell 256
glass 267
non-polarizable 885
polarizable 885
potential, and Galvani poten-
tial 879
process
activation Gibbs energy 881
Fick's first law BB6
rate law 880
reference 884

INDEX

species-sclective 268
standard hydrogen 261
varieties 254
working 884
electrokinetic potential 705
clectrolysis B90
rates 890
clectrolyte
concentration cell 256
strong 738
weak 738
electrolytic cell 253
signs 256
clectromagnetic spectrum 6
regions 454
electromotive force 258
clectron
affinity 368
periodicity 369
correlation 366
density, Fourier synthesis 633
diffraction 642
low-energy 642, 854
distribution 396
g-value 381
gain, standard enthalpy of 368
integrals explicit form 398
magnetogyric ratio 380
paramagnetic resonance 557
scattering factor 643
a 397
spectroscopy for chemical
analysis 521
spin
in magnetic field 557
resonance 557
valence 365
wavelength 642
clectronegativity
chemical shielding 534
electric dipole moment 651
Mulliken scale 406
Pauling scale 406
electromc
contribution, partition func-
tion 601
polarizability 655
structure 343
diatomic molecules 400,
403
heteronuclear diatomic
molecules 405
hydrogen fluoride 405
transition
vibrational structure 498
electranvaltl 4
electrophoresis 689
clectrophoretic effect 746
element, symmetry 428
clementary reaction 777
clements, typical structures 638
elevation of boiling point 178
Eley-Rideal mechanism B67
Ellingham diagram 228
emf 258
emission

collislun-induced 798
speciraoscopy 454
stimulated 798
Emmett, P. 861
cmulsion 702
enantiomeric pair 435
end point 235
endergonic reaction 216
endothermic 46
reaction, response to tem-
perature 224
energy 3, 46
A, nuclear spin system 543
activation 776
AX nuclei in magnetic field 539
bond dissociation 400
bonding 415
conservation of 49
delocalization 415
density, total 286
dispersal of 98
internal 48
ionization 351
kinetic 3, 911
level &
two-dimensional square
well 320
atoms 367
harmonic oscillator 324
hydrogenic atom 348, 351
linear rotor 468
molecular vibration 476
particle in a box 315
rotational 466
rolational motion 335
spherical rotor 466
symmelric rotor 467
two-level system 409
light 497
nucleus in magnetic field 529
operator 302, 303
pooling 798
potential 3, 911
two-level system 579
tinit 4
zero point 317
energy-loss spectroscopy 853
ensemble 583
canonical 583
grand canonical 583
microcanonical 583
enthalpy 57
and internal energy change 60
and temperature G1
bond dissaciation 400
change, indirect path 67
change, standard 66
combustion 69
definition 58
formation 70
fusion 66
mean bond 71
of mixing 171
liquids 176
of activation 835
of adsorption 858
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isosteric 860
of formation 70
ion in solution 244
of ionization 367
of mixing 171
liquids 176
of perfect gas 59
of transition 66
table of symbols 67
of vaporization 66
reaction enthalpy 67
relation to energy 59
reverse process 67
variation with temperature 61,
87
entropy 99
as a state function 102
atT=011
Boltzmann formula 580
canonical partition function
584
change of surroundings 101
conformational 696
harmonic oscillator 582
hydrogen ion 247
increase, proof 105
ions in solution 247
irreversible
adiabatic change 105
isothermal expansion 105
measurement 109
mixing 171
molecular interpretation 100
maonatomic gas 586
nitrogen 109
of activation 835
of mixing, liquids 176
of phase transition 107
of transition at T=0 110
partition function 581, 593
perfect crystal 111
random coil 696
residual 608
Second Law 99
spontaneous cooling 105
standard reactiogn 111
thermodynamic definition 100
Third-Law 109, 111
two-level system 582
units 100
variation with
temperature 108
volume 127
enzymolysis, mechanism 783
EPR 557
equation
Arrhenius 775
Reattie-Bridgman 35-
Berthelot 35
Born 246 .
Butler-Volmer 883
chemical, symbolic 68
Clapeyron 150
Clausius-Clapeyron 152
Clausius-Mossotti 656
Debye 656
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Dieterici 35
diffusion 751
Dirac 381
Ehrenfest 162
Einstein-Smoluchowski 755
Eyring 832
fundamental 126
fundamental, chemical ther-
modynamics 167
Gibbs=Duhem 168
Gibbs-Duhem-Margules 190
Gibbs-Helmholtz 130
Henderson-Hasselbalch 231
Karplus 540, 566
Kelvin 156
Laplace 155
Mark-Kuhn-Houwink-Sakura-
da 691
material balance 829
McConnell 560
Nernst 260
Nernst-Einstein 749
of state 13
and radial distribution
function 734
partition function 594, 606
thermodynamic 127
virial 32
perfect gas 19
Poisson 250
Redlich-Kister 279
Sackur-Tetrode 586
Schrédinger 294
secular 406
Stokes-Einstein 749
thermochemical 68
thermodynamic, of state 127
van der Waals 33, 36
van't Hoff 86O
van't Hoff (equilibrium con-
stant) 225
van't Hoff (osmosis) 180
virial 32, 35
Wierl 643
equilibrium 53
cell, at 261
chemical potential, criterion
for 145
constant
Boltzmann distribution 222,
612
calculation of 220
cell potential 261
contributions 612
dependence on enthalpy
and entropy 222
different temperatures 227
general form 219
in terms of
fugacity 133
molalities 222
partition function 609
relation to rate constants
773
standard potentials 262
thermodynamic 220

INDEX

Donnan 685
general conditions 113
reaction approaching 771
response to
pressure 223
temperature 225
thermal 16
equipartition theorem 4, 603
equivalent nuclei 537, 542
transitions in 543
ER mechanism 867
error function 329
ESCA 521
escape
depth 852
velocity 42
ESR 557
spectrometer 557
essential symmetry 621
ethanal pyrolysis 794
cthane hybridization 393
ethanol
FID 549
NMR spectrum 532
ethene
Hickel approximation 413
hybridization 393
ethyne hybridization 394
Euler's chain relation 906
eutectic
halt 206
mixture 205
exact differential 82, 906
excess 176
function 176
exchange
chemical 552
current density B83
and crystal face 891
excimer 514
exciplex
laser 514
molecular potential energy
curve 514
excitance 286
excited state lifetime 463
excluded volume 682
exclusion
principle, Pauli 362
rule 489
exergonic reaction 216
exothermic reaction, response to
temperature 224
exp-6 potential 667
expansion
coefficient 85
entropy 107
free 52
work 51
expectation value 304
explosion
chain-branching 797
region 797
hydrogen-oxygen reaction,
797
thermal 797

extension work 52
exlensive property 2
extent of reaction 216
extinction coefficient 458
extrapolation
Birge-Sponer 480
Debye 109
Eyring equation, raje constant
832

f orbitals, real form 450
f-function (Meyer) 607
face-centred unit cell 622
factorial 569
far infrared region 6
Faraday constant 251
femtochemistry 834
Fermi
contact interaction 541
ESR 561
level 420
Fermi-Dirac distribution 420
fermion 338
Pauli principle 363
ferrocene 432
ferroelectric solid 650
ferromagnetism 672
Fick’s
first law
electrode process 886
of diffusion 727
thermodynamic view 748
second law of diffusion 751
FID 547
ethanol 549
field
electric 7
magnectic 7
field-ionization microscopy 865
field-sweep experiment 531
figure axis 467
FIM B65
fine structure
atomic spectra 374
NMR 536
First and Second Laws 1256
first explosion limit 797
First Law
formal statement 50
of thermodynamics 49
first-order
phase transition 152
reaction 765
spectra 544
flame calorimeter 59
flash
desorption 857
photolysis 763
flocculation 705
Flory () temperature 683
flow method 763
fluctuation 746
fluid, supercritical 33, 143
fluorescence 503, 798
decay 802
laser-induced 837

quenching 505
spectrum 504
naphthalene 525
X-ray 853
flux 727
collision 724
convective 752
density, magnetic 671
Fock, V. 369
forbidden transition 360
force 912
between molecules 668
constant 324, 476, 913
clectromotive 258
field 487
generalized 52
intermolecular 31
thermodynamic 747
formal potential 886
formaldehyde synthesis 801
formation
rate of 764
standard enthalpy of 70
forward bias 514
four-centre integrals 417
four-circle diffractometer 632
four-level laser 508
Fourier
synthesis, electron density 633
transform technique 456
NMR 545, 548
fractional
coverage 857
distillation 199
fractionating column 199
fragmentation 798
Franck-Condon
factor 499
principle 498
free
energy, see Gibbs energy 114
expansion 52
fall, acceleration of 3
particle
probability 300
wavefunction 300, 313
free-induction decay 547
freely jointed chain 695
freezing point
depression 179
normal 143
standard 143
frequency 7, 454
collision 29, 724
doubling 512
factor 775
frequency-domain spectra 548
Freundlich isotherm 862
frictional coefficient 686
frontier orbitals 413
FT-NMR 545
fuel cell 892
hydrogen-oxygen 892
fugacity
coefficient 134
defined 133



equilibrium constant 133
nitrogen 136
van der Waals gas 135
full rotation group 432
fullerene 432
fundamental
equation 126
of chemical
thermodynamics 167
transition 479
fusion, entropy of 106

g (gerade) 404
g-factor
nuclear 528
g-value
electron 381
ESR 558
gain (laser) 510
gallium arsenide laser 515
Galvani potential 879
galvanic cell 253
signs 256
galvanizing 895
y-ray region 6
gas 13 .
constant 5, 20
laser 512
microbalance 42
perfect 2, 14, 19
real 2, 19
saturation method 161
gas-phase reaction, Arrhenius
parameters 823
gauss 380
Gaussian
absorption curve 462
function 325
Gaussian-type orbital 417
gel 702
electrophoresis 689
permeation chromatography
690 i
general solution 907
generalized
diffusion equation 752
displacement 52
force 52
gerade g 404
Gibbs
energy 237, 246
and chemical potential 132
Born equation 246
chemical potential 166
contributions for ions 244
defined 114
electrical work 258
formation 118
general properties 128
incompressible liquid 131
ion in solution 244
maximum non-expansion
work 117 !
metabolism 237
mixing 169
liquids 176
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real system 203
of activation 835
partial molar 166
partition function 595
proton transfer 231
reaction 118, 216
spontaneous change 114
standard reaction 217
surface 708
surface formation 154
surface phase 703
variation with
composition 216
pressure 128, 132
temperature 128, 129
isotherm 708, 875
Gibbs-Duhem equation 168
Gibbs-Duhem-Margules equa-
tion 190
Gibbs-Helmholtz equation 130
glacier motion 144
glancing angle 626
glass electrode 267
glory effect 670
glycine 435, 701
glycolytic cycle 809
Gouy balance 671
Gouy-Chapman model 878
GPC 690 e
Graham's law of effusion 725
grand canonical ensemble 583
gravimetry 857
gravitational potential energy 3
Green-Kubo relation 746
greenhouse effect 716
gross selection rule 461
rotational 469
rotational Raman transitions
472
vibration 477
Grotrian diagram 361
helium 372
Grotthuss mechanism 741
ground state 351
group
classification
decision tree 433
pictorial chart 434
cubic 432
full rotation 432
icosahedral 432
order 437
theory 426
thermochemical 71
GTO 417
gyration, radius of 694

haemoglobin 701
Hale-Bopp comet 526
half-life
first-order reaction 769
of adsorbed species 864
second order reaction 770
half-reaction 254
reaction quotient 255
Hamilton, William 301

hamiltonian
hydrogenic atom 345
operator 301, 303
separation of internal coordi-
nates 346
hard sphere potential 607, 667
second virial coefficient 607
harmanic
maotion 324, 914
oscillator
classical 913
energy levels 324
entropy 582
ground-state wavefunction
326
mean square displacement
327
normalization 326
population of levels 575
probability distribution 327
propertigs 327
wavefunctions 325
zero-point energy 325
harpoon mechanism 824
Hartree, D.-369
Hartree-Fock self-consistent
field 369
heartbeat 809
heat 46
engine, efficiency 103
mechanical definition 50
molecular interpretation 47
Nernst theorem 110
transfer at constant pressure
58
transfer at constant volume 55
capacity
at constant pressure 61
at constant volume 56
at low temperatures 289
Debye formula 289
Einstein theory 289
from partition function 604
molecular interpretation 56
ratio 64, 616
reaction 72
relation between 62, 90
rotational contribution 605
solids 288
specific 56
speed of sound 616
temperature dependence
605
vibrational contribution 605
Heisenberg
uncertainty principle 306
Werner 306
helium
atom 362
Grotrian diagram 372
lambda line 153
phase diagram 145
helium-neon laser 512
helium-1,Il 145
helix~coil transition 702
Helmholtz

.
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energy 114
maximum work 115
partition function 594
spontaneous change 114
model B78
Henderson-Hasselbalch equation
n
Henry's law 173
constant 174
Hermann-Mauguin system 430
Hermite polynomial
properties 325
recursion relation 325
Hermitian operator 305
Hess's law 69
heterogeneity index 681
heterogeneous catalysis 807, 866
heteronuclear
diatomic molecules, electronic
structure 405
spin system 544
hexagonal close packing 637
high overpotential limit 884
high-boiling azeotrope 200
high-field end (NMR) 531
high-resolution energy-loss
spectroscopy 853
highest occupied molecular
orbital 413
Hittorf method 744
HOMO 413
HOMO-LUMO separation
polarizability 653
homogeneous catalyst 807
homonuclear
diatomic molecules 399
molecular potential energy
curve 399
VB theary 390
spin system 544
homopolar contribution 651
Hooke's law 324
random coil 696
HREELS 853
Hiickel approximation 413
Hull, Albert 627
Hund's rule 366
hybrid orbital 392
hybridization 392
schemes 394
hydrodynamic
flow (molecular beam) 668
radius 740
hydrogen
atom 534
energy level diagram 353
Grotrian diagram 361
shielding constant 534
spectrum 344
bond 666
influence on structure 636
strength 666
bromide synthesis, mechanism
795
fluoride, electronic structure
405
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conductivity 741
entropy in solution 247
molecule
molecular potential energy
curve VB theory 389
Schridinger equation 389
VB theory 388
maolecule ion
MO theory 395
molecular potential energy
curve 398
Schrédinger equation 395
ortho-, paro- 598
peroxide decomposition 807
hydrogen-bromine reaction
mechanism 795
rate law 765
hydrogen-oxygen fuel cell 892
hydrogen-oxygen reaction
mechanism, 797
explosion regions 797
hydrogenation of alkenes 869
hydrogenic atom 343
analysis of ground statec 354
effective potential energy 347
energy levels 348, 351
hamiltonian 345
quantum number 350
radial solutions 348
Schridinger equation 346
separation of internal coordi-
nates 347
summary of structure 351
wavefunction 348
hydrophilic 702
hydrophobic 702
interaction 704
hydrostatic pressure 16
hyperbola 18
hyperfine
coupling constant 559
structure 558
hyperpolarizability 653
hypothesis 1

ice
dry 145
phases 144
residual entropy 608
skating 144
structure 636
icosahedral group 432
icosahedron 432
ideal
solubility 179
solution 172
ideal-dilute solution 173
identity 428
IHP 878
immiscible liquids, distillatio
200 ¥
impact parameter 669
impressed-current cathodic pro-
tection B85
improper rotation 429

INDEX
incident
beam flux 669
wave 322

incompressible
liguid, Gibbs energy 131
solid, Gibbs energy 131
incongruent melting 207
independent
migration of ions 738
molecules 585
indexing reflections 627
indicator 235
acid-base 235
diagram 52
solution 744
indistinguishable particles ((1)
585
induced dipole moment 653
time dependence 473

induced-dipole-induced-dipule

interaction 665
induction period 780

inelastic neutron scattering 736

inequality, Clausius 105
inexact differential 82
infinite square well 314
infrared
active 477
symmetry criterion 487
chemiluminescence 837
inactive 477
inhibition step-794

inhomogeneous broadening 551

initial
condition 907
rates 766
initiation step 794
inner Heimholtz plane 878
insertion 798
insulator 418

integrals, and symmetry criteria

442
integrated
absorption coefficient 459
rate law 768
first-order reaction 767
second-order 769
summary 772
integration (NMR signal) 633
intensity, spectral line 458
intensive property 2
interaction, core-core 409

interactions in atoms, summary

375
interference 620
atomic orbital 397
interferogram 456
interferometer 456
intermolecular
forces 31
colloids 703
interaction, total 666
internal
conversion 507, 798
vnergy 48
and heat transfer at

constant volume 55
and temperature 56
canonical partition function
584
general change 83
general properties 126
molecular interpretation 48
partition function 578, 593
radial distribution function
734
variation with
entropy 126
temperature B6
volume 126, 127
pressure 84, 127
of perfect gas 127
van der Waals gas 127

international system, point

groups 430

internuclear separation, by NOE
55H4 .
intersystem crossing 505, 798
intrinsic viscosity 690

inversion 404, 429

ammonia 717
centre of 404
population 507
temperature 90

inversion-recovery technique

552

ion

activity 248
configuration 367
maobility 740

onic

atmosphere 249

effect on conduction 745
crystals 638
strength 249

and molality 250

and reaction rate 836
radhus 639
wnization
associative 798
collisional 798
degree of 739
dissociative 798

"energy 351

first 367
periodicity 368
second 367

spectroscopic determination

3562
enthalpy 368
Penning 798
standard enthaipy of 367

_ions in solution

aclivity coefficient 248

thermodynamic functions 244
IR active 487
irreducible representation 437,

439

irreversible

adiabatic change 105
isnthermal expansion 105

isenthalpic process 89

isolated system 46

isolation method 765
isomerization 798
isomarphous replacement 635

. isostearic acid 707

isosteric enthalpy of adsorption
860
isotherm 18
adsorption 858
BET 861
carbon dioxide 31
Freundlich 862
Langmuir 859
Temkin 862
van der Waals 36
isothermal
compressibility 87
compressioility, perfect gas 88
‘Joule~Thomson coefficient 89
from Virial coefficient 607
reversible expansion 53
isotope separation 517
isotopomer 517

Jablonski diagram 506
Jeans, James 287
jev, supersonic 668
Ji~coupling 379
Joule
James 4
experiment 84
joule 4
Joule-Thomson
coefficient 87
isothermal 89
effect 89
experiment B8

K-radiation 625
K shell 352
Karplus equation 540, 566
Keesom interaction 663
Kelvin
equation 156
scale 104
statement 97
keratin 702
ket 318
kinetic
chain length 804
energy 3, 911
curvature and 303
operator 303
wavefunction 303
isotope effect 833
model 23
transport properties 728
salt effect 836
kinetics
chemical 761
non-isothermal 762
polymerization 802
proton transfer 774
wxink 850
Kirchholfls law 72
klystron 455 557



Knudser method 726
Kohirausch’s law 738
Koopmans' theorem 218
Krafft temperature 704
Kronecker deita 319
krypton-ion laser 513

L shell 352
Lamb formula 533
lambda
line 145
transition 153
lamellar miceile 704
Landau, L. 705
Langevin fui “tion 652
Langmuir
irving 707
isotherm 859
Langmuir- Blodgett fitm 707
Langmuir~Hinshelwood
mechanism BG6
Lapiace equation 155
laplacian 295, 333
Laporie selection rule 501
large-particle scattering 693
Larmor frequency 529
laser 507
action 508
argon-ion 512
carbon dioxide 513
exciplex 514
four-level 508
gallium arsenide 515
helium-neon 512
krypton-ion 513
neodymium 511
nitrogen 514
pulse gencration 509
ruby 511
solid-state 511
spectroscopy 515
summary of applications 515
three-level 507
varieties 511
laser-induced fluorescence 837
lattice planes
identification 623
separation of 624
law 1\, 72
Beer-Lambert 458
Boyle's 18
Bragg's 626
Charles’s 19
Curie's 671
Daiton’s 21
Debye-Hickel limiting 249
Dulong and Petit 288
extended Debye-Hiickel 253
Fick's first 727
Graham's 725
Henry's 173
Hess's 69
Hooke's 696
Kirchhoff's 72
Kohirausch's 738
limiting 18

INDEX

Newton's second 912
of the independent migration
of ions 738
of thermodynamics
First 49
Second 97
Third 111
Zeroth 16
Ostwald dilution 740
Raoult's 172
rate 764
"Rayleigh-Jeans 287
Stefan-Boltzmann 286
Stokes’ 740
Wien displacement 286
LCAO 395
Le Chatelier's principle 223
lead-acid battery 893
leading solution 744
LED 515
LEED 642, B54
Legendre functions 334
legendrian 295, 334
length, Debye 250
Lennard-Jones potential 667
level
energy 5
of a term 373.
‘ever rule 198
LFER B35
LH mechanism 866
lifetime
broadening 463
collisional 463
ligand field splitting
chemical shift 534
parameter 501
ligand-to-metal charge-
transfer transition 502
light
colour, frequency, and energy
497
plane polarized 659
scattering 692
dynamic 694
speed of 7
visible 6
light-emitting diode 515
limit cycle 810
limiting
current density B87
law 18
midar conductivity 738
transport number 743
Linde refrigerator 90
Lindemann-Hinshelwood
mechanism 784
linc coalescence 552
lincar
combination 304
degenerate wavefunctions
359
of atomic orbitals 395
symmelry species 441
symmetry-adapted 445
free energy relation 835

momentum 911
aperator 302
rotor 465
energy levels 468
partition function 597
lincar-sweep voltammetry 888
Lineweaver-Burk plot 784
linewidth 462
collisional 463
conformation conversion 552
in solids (NMR) 556
natural 463
NMR 550
hpophilic membrane 268
higuid
crystal 704, 735
Jjunction potential 257
mixtures 176
malecular motion 736
pressure at base 16
X-ray diffraction 733
liquid-vapour
phase boundary 151
litre 3
LMCT 502
local
contribution (shielding con-
stant) 533
magnetic ficld 556
localized particle wavefunction
299, 306
London
formula 665
interaction 665
long-range order 733
lonaitudinal
relaxation 550
time 549
Lorentzian absorption line 550
Lotka-Volterra mechanism 809
low overpotential limit 883
low-boiling azeotrope 200
low-energy electron diffraction
642, 854
lower
consolute temperature 203
critical solution temperature
203 ’
lowest unoccupied molecular
orbital 413
Luggin capillary B84
LUMO 413
Lyman series 344
lyophilic 702
lyophobic 702
lyotropic mesomaorph 704

M shell 352
macromolccule 679
magic-angle spinning 556
magnetic
field 7
dipolar 540, 556
cffect on atom 380
local 556
flux density 671

scattering 642
susceptibility
maolar 671
volume 671
magnetically equialent nuclei
542
magnetizability 071
magnetization €70
vector 546
magnetogyric ratio
clectron 280
nuclear 528
magneton
Bohr 380
nuclear 528
manometer 16
many-clectron atom 343
potential energy 369
radial distribution function
370
Schrédinger equation 369
structure 361
Mark-Kuhn-Houwink-Sakurada
equation 691
Mars van Krevelen mechanism
870
MAS 556
mass
cffective 476
molar 2
reduced 28, 346
reduced (effective) 476
matrix
clement 327
representation 438
nresentative 4 18
matter 330
maximum
availabic wore 116
non-expansion work 117
velucity [enzymolysis) 784
work 115
Helmholtz energy 1156
Maxwell
construction 16
distribution 9
distribulion of speeds 26
relatinn 126
Mayer f-function 607.
MBRS B68
MBS 856
McConnell equation 560
mean ’
activity coefficient 245
Hond enthalpy 71
energy, farm partition func-
tion 603
free path 30 .
potential energy 128
radius, atomic orbital 355
rotatronal energy 603
square displacement [har-
monic oscillator) 327
transiational energy 603
vibrational energy 604
mechanical equilibrium 15
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mechanics
classical 5, 285,'911
quantum 5, 285
melting
incongruent 207
point, normal 143
response to pressure 147
temperature 143
membrane
lipophilic 268
potential 261
semipermeable 180
meniscus formation 158
mesomorph 704
mesopause 799
mesophase 735
phase diagram 736
mesosphere 799
metabolism 232
metal extraction 227
metal-to-ligand charge-transfer
transition 502
metallic conductor 418
metastable
excited state 507
phase 142
method of undetermined multi-
pliers 571
mhe 737
micelle 704
Michaelis constant 783
Michaelis-Menten mechanism
783
Michelson interferometer 456
microbalance 42
microcanonical ensemble 583
microwave region 6
Mie potential 667
Miller indices 623
millimetre of mercury 14
mirror plane 428
mixing
and reaction spontaneity 217
enthalpy 171
‘entropy 171
Gibbs energy 169, 203
thermodynamics of 169
mixture
chemical potential 166
eutectic 205
liquid 176
vapour pressure 172
volume of 164
MLCT 502
MO theory, hydrogen molecule-
ion 395
mobility 741
and ionic conductivity 742
ion 740 '
surface B65 '
mode
cavity 508
locking 510
model 1
kinetic 23
nuclear 2

INDEX

molality 3
activity and 185
chemical potential, in terms of
185
ionic strength, and 250
molar
absorption coefficient 458
concentration 3
conductivity 737
Gibbs energy of reaction 118
heat capacity at constant
pressure 61
volume 56
magnetic susceptibility 671
mass 2
by osmometry 181
number-average 680
viscosity-average 680
weight-average 680
Z-average 680
partition function 595, 609
polarization 656
property 2
volume
critical 33
partial 164
molarity 3
mole fraction 22
molecular
beam 668
reactive scattering 868
scattering 856
collisions 837
conductivity 746
dynamics 735
conductivity 746
flow 668
geometry, from electron dif-
fraction 643 X
motion, liquid 736
orbital
highest occupied 413
normalization 395
theory 394
cnergy level diagram
oxygen and fluorine 401
up to nitrogen 402
variation along period
402
general procedure 401
benzene 416
molecules 410
water 411
partition function 573
factorization 595
summary of contributions
602
potential energy curve 388,
514
homonuclear diatomic
melecules 399
hydrogen molecule 389
hydrogen molecule-ion 398
Taylor expansion 476
scattering, electron diffraction
643

solids 636
structure 636
spectra 290
speed
distribution 9
maost probable 9
vibration 476
energy levels 476
Schridinger equation 476
weight 2
malecularity 777, 778
moment of inertia 333, 463, 913
table 464
momentum
angular 913
‘lincar 911
operator 302
monatomic gas, entropy 586
monoclinic system 621
manodisperse 680
monalayer 706
monomer 679
monopole 661
Monte Carlo method 734
Morse potential 479
Schrodinger equation 480
most probable
configuration 570
radius 356
speed 9, 28
moving boundary method 744
multiphoton processes 512, 516
multiplicity 377
multipole 661
interaction energies 661

N shell 352
n-fold rotation 428
n-pole 661
n-type semiconductor 421
naphthalene
flunrescence spectrum 525
radical anion 561
natural linewidth 463
near infrared region 6
Néel temperature 672
neighbouring group contribution
533, 535
nematic phase 735
neodymium laser 511
Nernst
diffusion layer 886
equation 260
filament 455
heat theorem 110
Nernst-Einstein equation 749
net rate of transition 461
neutron
diffraction 641
scatlering, inelastic 736
wavelength 641
Newtonian flow 727
Newton’s second law 912
nitric oxide, partition function
601
nitrogen

entropy determination 109
fugacity 136
laser 514
molecule, VB description 391
PES 525
NMR 527
AB spectrum 544
coupling pattern 537
Fourier-transform 545
high magnetic field 530
pulse techniques 545
solid-state 555
spectrometer 529
nodal plane 358
node 316
location 354
NOE 554
non-bonding orbital 411
non-expansion work
chemical potential 167
maximum 117
non-isothermal kinetics 762
non-linear rotor, partition func-
tion 597
non-Newtonian flow 692
non-polarizable electrode 885
non-radiative decay process 503
normal
bailing point 142
melting point 143
mode 484
carbon dioxide 485
effective mass 485
IR active 487
Raman active 488
symmetry analysis 485
tetrahedral molecule 486
transition dipole moment
487
water 485
normalization 297
constant 297
molecular orbital 395
notation
adsorbed layer 855
cell 257
Dirac bracket 318, 327
point group 430
Novyes, Richard 810
nuclear L
demagnetization, adiabatic
113
g-factor 528
magnetic 527
moment 528
resonance 527
magnetogyric ratio 528
magneton 528
model 2
Overhauser effect 554
spin 528
statistics 474
nucleate 157
nucleation centre 157
nucleus
deshielded 531



spin-} 528
Nujol 457
number
of vibrational modes 483
stoichiometric 68
number-average molar mass 680
nylon synthesis B05

0O branch 483
oblate 467
observable 302
complementary 308
octahedral complex
d-d transitions 501
ligand field splitting 501
octahedron 432
octupole 661
ohmic drop 890
OHP 878
one-component system, phase
equilibria 194
one-dimensional
random walk 754
solid, band theory 418
open system 45
operation, symmetry 428
operator 300
commuting 308
constructing 302
clectric dipole moment 499
energy 302
hamiltonian 301
Hermitian 305
kinetic energy 303
linear momentum 302.
position 302
potential encrgy 303
optical
activity 658
density 458
rotatory dispersion 659
orbital
approximation 361
antibonding 398
atomic 350
bonding 396, 397
d 359
energy levels, atoms 367
frontier 413
Gaussian type 417
hybrid 392
nonbonding 411
occupation at T> 0 420
order of occupation 365
overlap, symmetry criteria 444
p 357
n 401
5 354
a 395
symmetry species 441
ORD 659
order
differential equation 907
of group 437
of reaction 765
order-disorder transition 154

INDEX

oregonator R10
orientation polarization 654
ortho-hydrogen 475, 598
orthogonality 305, 318
orthohelium 372
oscillating reaction BO9
oscillation, criteria 811
oscillator strength 525
osmometry 181
vapour-phase 683
osmaosis 180
osmotic
coefficient 190
pressure 180
macromolecule solution 684
virial coefficient 181
Ostwald
dilution law 740
viscometer 690
Otto cycle 124
outer
Helmholtz plane 878
potential B79
overall
order of rcaction 765
partition function 601
quantum yield 8O0
Overbeek, J.T.G. 705
Overhauser effect 554
overlap
density 397
differential 417
integral 398, 402
vibrational 499
overpotential 883
cell B90
polarization 886
overtone 480
oxidant 254
oxidation 254
catalytic 870
oxide reduction 229
oxidizing agent 254
oxygen, paramagnetism 403
ozone
decomposition of 782
hole 44
production 901

p band 419
P branch 482
p orbital 357
boundary surface 358
real and complex forms 368
P-n junction 514
p-type semiconductor 421
packing fraction 638
painting 895
paired spins 362
para-hydrogen 475, 598
parabolic
potential 476
potential energy 324
parahelium 372
parallel

band 486
spins, vector representation
3an
paramagnetic
coatribution (shielding con-
stant) 533
susceptibility 672
paramagnetism
oxygen 403 :
temperature-independent 673
parity 404
Laporte selection rule 501
partial
charge 405
derivative 56, 905
equation 908
molar Gibbs energy 166
molar volume 164
of water and ethanol 165
negative 166
pressure 21, 22
vapour pressure 148
partially miscible liquids 176, 201
particle
diffraction 292
in a box 314
energy levels 315
in a two-dimensional box 319
on a ring 332
on a sphere 335
partition function 576
separation of energy levels 317
wavefunctions 315
zero point energy 317
particular solution 907
partition function
canonical 583
electronic contribution 601
enthalpy 595
entropy 581, 593
cquation of state 594, 606
equilibrium constant 609
factorization 577, 595
Gibbs energy 525
harmonic oscillator 575
Helmholtz energy 594
internal energy 578, 593
interpretation 574
linear rotor 597
molecular 573
nitric oxide 601
nonlinear rotor 597
overall 601
paradox 716
particle in a box 576
pressure 594
rotational 573
rotational contribution 596
second virial coefficient 607
summary of contributions 602
translational 576

— tramslational contribution 596

two-level system 575
uniform ladder 574
vibrational contribution 599

pascal 14
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Pascal's triangle 538
Paschen series 344
path function 81
path-independence of chunge 82
Patturson synthesis 634
Pauli £
exclusion principle 362
principle 362, 363
bond formation 390
rotational states 474, 598
spin matrices 450
Wolfgang 362
Pauling, Linus 700
penetration 364
Penning ionization 798
perfect
crystal, entropy 111
elastomer 696
gas 2, 14, 19
chemical potential, 132
coefficient of viscosity 730
diffusion coefficient 728
enthalpy 59
entropy, expansion of 107
equation 19
Gibbs energy, variation with
pressure 132
internal pressure 127
isothermal compressibility
88
thermal conduction 729
transport properties 728
perfect-gas temperature scale 17
period-doubling 813
periodicity
electron affinity 369
ionization energy 368
permanent waving 701
permeability, vacuum 671
permissible change 99
permittivity 915
refractive index 657
relative 655, 915
vacuum 3, 915
perpendicular band 486
pH 229
at mid point 231
curve 232
electrochemcial measuremen
267
practical definition 267
phase 192
bouhdary 142
liquidgvapour 151
location 150
slope 150
solid-liguid 150
solid-vapour 152
diagram 142
carbon dioxide 144
helium 145
" interpretation 197
mesophase 736
water 144
equilibria
one-component system 194
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two-component system 195

metastable 142

of a substance, defined 142
separation 201

problem 634

rule 193

transition, 142

Ehrenfest classification 152

entropy of 106
first-order 152
second-order 153
temperature 107
thermodynamic features
153
phase-scnsitive deiection 559
phosphorescence 503, 798
mechanism 505
photo-enhanced reactions 517
photochemical
processes, summary 798
rate law 800
reactions 799
photodeflection 518
photodissociation 517
photoejection 292
photoelectric effect 291

photoelectron spectroscopy 518
photoemission spectroscopy 852

photoionization 517
photoisomerization 518
photolysis 794
photon 7, 290
number emitted 290
spin 337

and rotational selection rule

470
summary of propertics 337
photosensitization 801
physical state 13
physical chemistry 1
physisorption 857
= bond 380

electron bonding energy 415

lines 381
orbital

complex and real forms 401

cylindrical symmetry 401
n* «n transition 502
n™ «—n transition 502
=/2 pulse 547
pK, 230
pK, 230
pK. 230
Planck
constant 5, 287
distribution 287, 460
Max 287
plane polarized light 659
planctary atmospheres 591
plate, theoretical 199
pOH 230
point &
dipole 660
group 428
notation 430
Poiseuille’s formula 731
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Poisson’s cquation 250
polar
bond 405
molecule 650
symmetry criteria 435, 651
coordinates 333
spherical 298
polarizability 653
electronic 655
frequency dependence 658
HOMO-LUMO separation 653
perturbation expression 654
Raman transitions 472
volume 653
polarizable clectrode B85
polarication 650, BB6
concentration 886
distortion 654
frequency dependence 654
light, circularly 659
line 489
mechanism 541, 562
molar 656
of electrode 737
of lines, Raman spectra 489
orientation 654 ’
overpotential 886
ratio, Rayleigh scattering 693
Zeeman lines 381
polyamide synthesis 805
polyampholyte 683
polyanion 683
polyatomic molecule
maolecular orbitals 410
VB description 391
vibrational Raman spectra
488
vibrational spectra 486
vibrations 484
polycation 683
polydisperse 680
polydispersity index 681
polyelectrolyte 683
polyester BOS
polymer 679
average chain length 806
dynamics 694
polymerization
chain 802
kinetics 802
step BO2
polypeptide 695
structure 700
polytropic process 80
polytype 637
polyurcthane B0OS
population
highly populated rotational
level 471
inversion 507
of levels
harmonic oscillator 575
two-level system 575
uniform ladder 5§75
of state 7, 568
position operator 302

posthion-momentum uncertainty

307
positronium 385

potassium chloride, powder dif-

fraction 628
potential
cell 258
difference 916
clectrokinetic 705
cnergy 3, 911
Coulomb 3
curve 388
effective 347
gravitational 3
many-electron atom 369
mean (harmonic oscillator)
328
Morse 479
operator 303
parabolic 324
noint dipole and point
charge 660
surface 838
attractive 841
repulsive 841
formal B86
Galvani 879
hard-sphere 607
liquid junction 257
membrane 261
outer 879
parabolic 476
standard 261
surface 879
transmembrane 261
Volta 879
warking cell 891
zeta 705
pound per square inch 14
Pourbaix diagram 281
powder
diffraction
patterns typical 631
photograph 628
method 627
power 916
working cell 892
prebiotic reaction 791
precession 381, 546
precision-specified transitions
517
precursor state 863
predissociation 507
pre-equilibrium 782
pre-exponential factor 775
pressure 14, 22
altitude 162
collapse 707
critical 33, 143
hydrostatic 16
internal 84
measurement 15
origin 24
partial 21, 22 .
partition function 594
standard 14

surface 707
uniis 14
vapour 142
variation with
entropy 126
temperature 127
pressure-composition diagram
197
pressure-jump technique 773
pressure=volume relation
for adiabatic process 64
Prigogine, llya 810
primary
absorption 798
quantum yield 799
structure 695
primitive 620
principal
axis 428, 467
quantum number 350
principle
a priori probabilities £58
Aufbzu 365
Avogadro’s 19
building-up 365
correspondence 317, 341
corresponding states 37
Franck-Condon 498
Le Chatelier's 223
Pauli 362, 363
Pruli exclusion 362
Ritz combination 345
uncertainty 303
vapour 32
variation 406
prism 455
probability
amplitude 296
density 296
distribution, harmonic oscil-
lator 327
free particle 300
transmission 322
process 46
endothermic 46
exothermic 46
isenthalpic 89
polytropic 80
progress of reaction, monitoring
762
progression 498
prolate 467
promotion 392
propagating defect 851
propagation step 794
propenal production 870
propene 777
property
colligative 177
extensive 2
intensive 2
molar 2
transport 723
propyne, adsorbed 854
proton
decoupling 545



transfer 229
Gibbs energy 231
kinetics 774
pseudofirst-order rate law 766
pulse
generation 509
techniques
lasers 518
NMR 545
pulsed beam 86u
pumping (laser) 508
pyrolysis 794

Q branch 482
for polyatomic molecules 486
O-switching 509
quadrupole 661
quantization 5, 299
angular momentum 330, 135
rotation 332
space 336
quantum
defect 371
mechanics 5, 285
oscillation 670
number 315
hydrogenic atom 360
principal 350
spin 376
total angular momentum
376
total orbital angular
momentum 376
yield 799
overall 800
primary 799
quaternary structure 695
quench 801,505
fluorescence 506
quotient, general form 218

R branch 482
radial -
distribution function
atomic 356
calculation 734
equation of state 734
internal energy 734
liquid 733
many-electron atom 370
random coil 697
water 733
solutions, hydrogenic atom
348
wave equation 348
radiation
black-body 286
constant 286
radiative decay process 503
radical chain reaction 793
radio region 6
radioactive decay 779
radius
gyration 694
random coil 698
hydrodynamic 740
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wnic 639
most probable 356
of shear 705
Stokes' 740
radius-ratio rule 639
rainbow
angle 670
scattering 670
Ramachandran plot 700
Raman
active normal made 488
activity, symmetry criterii 488
spectra
polarizadion of lines 489
vibrational 483
spectroscopy 457
rotational 472
stimulated 516
transitions
polarizability 472
rotational 473
random coil 695
effect of solvent 699
Hooke's law 696
radius of gyration 698
restoring force 696
walk, one-dimensional 754
Raoult's law 172
rate
charge transfer 880
constant 764
Debye-Hiickel theory 836
diffusion coefficient 826
diffusion controlled-
reaction 828
relation to
cross-section 838
equilibrium constant 773
state-to-state 838
temperature dependence
775
kinetic salt effect 836
law 764
autucatalysis BO8
determination of 765
electrode processes B8O
first-order 765
hydrogen-bromine reaction
765
photochemical BOO
pseudofirst-order 766
second-order 769
zero-order 765
of adsorption 857, 863
of consumption 764
of corrosion 893
of desorption 864
of electrolysis 830
of formation 764
of reaction 764
reactions between ions 836
rate-determining step 780
Rayieigh
Lord 287
radiation 457
scattering 692

Rayleigh-Jeans law 287
reaction
activation-controlled 825
approaching equilibrium 771
available work 116
bimolecular 777
ceH 257
chain 793
consecutive 778
diffusion-controlled 825
clementary 777
endergonic 216
cnthalpy 67
and enthalpy of formation
70
formal definition 68
measurement 226
temperature dependence 72
entropy 111
exergonic 216
extent of 216
Gibbs energy 216
cell potential 258
heat capacity 72
mechanism 777,778
diagrammatic representa-
tion 795
non-expansion work 117
order 778
oscillating 809
prafile 830
quotient 217
cell potential 260
general form 218
half-reaction 255
rate of 764
unimolecular 777
zero-order 868
reactive
collisions 837
cross-section 822, B23
trajectory 842
real
gas 2, 19
chemical potential 133
standard state 133
transition 490
real-time analysis 763
reconstruction (of surface) 854
recursion relation, Hermite
polynomial 325
Redlich-Kister equation 279
redox reaction 254
reduced mass 28, 346
effective mass 476
reduced
representation 439
variables 37
reducing agent 254
reductant 254
reduction 254
reference
electrode 884
state 70
refinement 635
reflected wave 322
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reflection 428
" indexing 627
reflection
symmetry 405
X-ray 626
refocusing (NMR) 554
reforming 870
refractive index 657
refrigerator 90
regular solution 177
relative
mean speed 28
permittivity 655, 915
speed 821
relaxation 773
effect 745
longitudinal 550
time
cffective transverse 551
longitudinal 549
spin-lattice 549
spin-spin 550
transverse 549
transverse 550
representation
irreducible 437, 439
matrix 438
representative matrix 438
repulsive surface 841
residual entropy 608
carbon monoxide 608
ice 608
water 608
resistance 737
resonance 527
condition 529
condition (ESR) 557, 558
integral 407 '
Raman spectroscopy 480
resonant modes 508
respiration 237
restoring force, random coil 696
retardation step 794
retinal 502
reversible
change 53
expansion, isothermal 53
Rhodamine G 514
Rice-Herzfeld mechanism 794
ring current 536
Ritz combination principle 345
rock-salt structure 639
root mean square
displacement, diffusion 754
separation 698
speed 25
rotating drum viscorneter 690
rotation
in liquids 487
n-fold 428
quantization 332
Schrédinger equation 333
three dimensions 333
rotational
contribution
heat capacity 605
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partition function 596
energy
mean 603
levels 335, 466
motion 329, 913
partition function 573
Raman spectroscopy 472
states
nuclear statistics 474
Pauli principle 474, 598
subgroup 599 g
temperature 597
term 466
wavefunction 330
symmetry 475
rotor
asymmetric 465
spherical 465
symmetric 465
ruby laser 511
rule
Corey-Pauling 700
exclusion 489
Hund's 366
lever 198
phase 193
radius-ratio 639
Schulze-Hardy 705
selection 360, 461
triangle 376
Trouton's 106
Walden's 750
Russell-Saunders coupling 377
ruthenocene 432
Rydberg
atom 385
constant 344, 351
molecule 425
state 371

s band 419
S branch 483
s orbital 354
Sackur-Tetrode equation 586
sacrificial anode 895
saddle point 839
SALC 445
salt bridge 253
SAM 853
SATP 20
saturable dye 509
saturation spectroscopy 516
Sayre probability relation 635
scalar coupling constant 536
scale
Celsius 17
thermodynamic temperature
17
scanning
Auger electron microscopy
B53
tunnelling microscope 323,
B56
scattering
cross-section, differential 669
factor 630

INDEX

SCF 369
procedures for molecules 417
Scnerrer, Paul 627
Schoenflies system 430
Schrédinger equation
as eigenvalue equation 301
boundary conditions and
- quantization 299
de Broglie relation, from 295
equation 294
hydrogen molecule 389
hydrogen molecule-ion 395
hydrogenic atom 346
justification 295
many-electron atoms 369
molecular vibration 476
Morse potential 480
rotation 333 .
separation 346
summary table 295
time-dependent 295
Schulze-Hardy rule 705
screw axis 850
screw dislocation 850
counter-rotating 851
SEC 690
second
explosion limit 797
law
in terms of entropy 99
. Newton's 912
of thermodynamics 97
radiation constant 286
virial coefficient 607
second-order
phase transition 153
spectra 544
secondary
cell 892
structure 695
secular
determinant 408
conjugated molecule 412
equation 406
sedimentation 686
constant 687
equilibria 688
selection rule 360, 461
atoms 379
gross 461
Laporte 501
rotational 469
rotational Raman transitions
472
specific 461
symmelry criteria 446
self-consistent 370
field 369
semi-empirical methods 417
semiconductor 418
bands 421
n-type 421
p-type 421
semipermeable membrane
180
separation

of energy levels, particle in a
box 317
of internal coordinates 346
hydrogenic atom 347
of variables 319, 908
rotational motion 334
series
Balmer 344
Clebsch-Gordan 376
electrochemical 265
Lyman 344
Paschen 344
SERS 853
SEXAFS B53 &
SFC 145
shape-selective catalyst 866
SHE 261
shell 352
complete 364
shielded
Coulomb potential 250
nucleus 364
shielding
constant (atomic structure)
364
constant (NMR) 530
hydrogen atom 534
NMR origin 533
short-range order 733
side-centred unit cell 622
siemens 737
T
bond 389
electron 397
lines 381
orbital 395
single-valued function 299
singlet 371, 377
and triplet 363
vector representation 362
singlet-triplet
relative energies 372
transitions 372
size-exclusion chromatography
690
skimmer 668
small-particle scattering 693
smectic phase 735
smoke 693
colour 693
sodium
chloride
powder diffraction
photograph 628
structure factor 633
D lines 374
solder 205
solid-liquid, phase boundary 150
solid-state
laser 511
NMR 555
solid-vapour phase boundary
152
solids, heat capacity; 288
olubility 266
constant 266

ideal 179
product 266
variation with temperature
180
solute activity 183
solution
ideal 172
ideal-dilute 173
solvent contribution 533, 536
sound, speed of 94
sp hybrid orbitals 394
sp? hybrid orbitals 393
sp® hybrid orbital 392
space
group 428
lattice 620
quantization 336
span (a representation) 439
spatial coherence 508
species-selective electrode 268
specific
heat capacity 56
selection rule 461
rotational 470
rotational Raman
transitions 472
vibration 478
spectra, complex atoms 370
spectroscopic transition 360
spectroscopy 343, 454
absorption 454
correlation 555
emission 454
laser 515
Raman 457
saturation 516
spectrum, chlorophyll 498
sp2ed
drift 686, 740, 748
mean 28
molecular 25
most probable 28
of light 7
of sound 94, 616
relative 821
relative mean 28
root mean square 25
sphalcrite structure 639
spherical
harmonics, properties 334
polar coordinates 298, 333
rotor 465 '
energy levels 466
spin 337
Clebsch-Gordan series 377
correlation 366
coupling 377
density 560
echo 553
magnetization 672
matrices 450
nuclear 528
packet 553
pairing and bond formation
390
quantum number 376



relaxation 549
states, singlet and triplet
363
spin-orbit coupling 373
constant 373
and atomic number 374
energy 373
intersystem crussing 505
spin-spin relaxation 550
spin-1 particle 337
spin-} particle 337, 528
spin-lattice relaxation time 549
spin-only contribution 672
spin-spin coupling 536
origin 540
spontaneity, mixing and reaction
217
spontaneous
change 97, 99
cooling 105
emission 460
process, general conditions
113
square
two-dimensional 319
well 314, 321
SQuID 671
standard
ambient temperature and
pressure 20
boiling point 142
cell patential 260
enthalpy change 66
enthalpy of
combustion 69
electron gain 368
formation 70
ion in solution 244
fusion 66
transition 66
vaporization 66
freezing point 143
Gibbs energy
of formation 118
of ions in solution 244
of reaction 118
hydrogen electrode 261
hydrogen potential 261
molar partition function 609-
potential 261
applications 265
cell potential, in terms of
262
equilibrium constant 262
from two others 269
measurement 262
pressure 14
reaction
Gibbs energy 217
reaction enthalpy
formal definition 68
temperature dependence
72
state 66
biological 236
pure liquid 186

INDEX

pure solid 186
real gas 133
summary table 186
temperature and pressure 20
Stark
cffect 469, 650
modulation 469
state
equation of 13
function 48, 81
ground 351
physical 13
quantum 5
reference 70
standard 66, 186
thermodynamic 13
unbound 351
state-to-state
rate constant 838
reaction dynamics 517
statistical thermodynamics 567
relations, summary 594
key equations 587
steady-state
approximation 780
condition B09
steam distillation 201
stearic acid 707
Stefan, Josef 286
Stefan-Boltzmann law 286
step
defect 850
polymerization 802
steric
factor and entropy of activa-
tion 835
requirement B23
Stern model 878
Stern-Gerlach experiment 336
Stern-Volmer plot 802
sticking probability 863
stiff diffesential equation 902
stimulated
absorption 459
emission 460, 798
Raman spectroscopy 516
Stirling's approximation 570
STM 856
stoichiometric
number 68
point 235
Stokes radiation 457
Stokes-Einstein
equation 749
relation 688
Stokes'
law 740
radius 740
relation 6B8
stopped-flow technique 763
storage cell-893
STP 20°a-
strange attractor 813
stratopause 799
stratosphere 799
strength, ionic 249

strong electrolyte 738
strongly coupled spectra 544
structure
cacsium chloride 639
close packed 637
diamond 636
factor 632
sodium chloride 633
ice 636
polypeptide 700
primary 695
-guaternary 695
refinement 635
rock-salt 639
sccondary 695
sphalerite 639
tertiary 695
zinc blende 639
subgroup, rotational 599
sublimation, vapour pressure
142
subshell 353
energics 364
substance 2
amount of 2
substrate
adsorption 849
structure 855
sulfur dioxide, absorption spec-
trum 524
Sun, standard model 44
superconducting quantum
interference device 671
supercooled 157
supercritical fluid 33, 143 -
chrmomatography 145
superfluid 145
superheated 157
superposition 304
supcrradiant 514
supersaturation 156
supCrsonic
beam 668
jet 668 :
surface
composition 851
diffusion coefficient 865
excess 708
expansion work 52
film 706
balance 707 '
Gibbs energy 154, 708
growth 849
Helmholtz energy 154
mobility B65
phase 703
potential 879
pressure 707
lension 154
capillary rise 157
determination 157
surfactant accumulation
709
work, formation of 154
surface-enhanced Raman scat-
tering 853
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surface-extended X-ray absorp-
tion fine structure
spectroscopy 853
surfactant 703
accumulation 709
surroundings 45
entropy change of 101
svedberg 687
symmetric
rotor 465
energy levels 467
stretch 484
symmetry 427
analysis, normal modes 485
axis 428
classification of molecules
430
degeneracy 321
clement 428
number 440, 598
of linear combinations 441
ot orbitals 441
operation 428
species 437
normal mode 485
symmetry-adapted linear com-
binations 445
synchrotron
radiation 455
storage ring 455
system 45
closed 46
isolated 46
open 45
systematic absences 631

Tafel plot 884

tartaric atid 639

Taylor expansion, molecular
potential energy curve 476

‘TDS 864
" Teller, E. 861

Temkin isotherm B62
temperature 16, 17
Boyle 32
change for adiabatic process
63
critical 33, 143
Curie 672
Debye 290
dependence of reaction
enthalpy 72
Einstein 289
Flory theta 683
inversion 90
jump 773
Krafft 704
melting 143
Néel 672
perfect-gas 17
phase transition 107
rotational 597
scale 17
scale, thermodynamic 104
thermodynamic 17
translational 668
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varnahion
of heat capacity G1
with volume 126
vibrational 601
temperaturc-programmed
desorption B64
temperature -composition dia-
gram 199
temperature-volume relation 63
adiabatic process 63
temperature-independent para-
magnetism 673
temporal coherence 508
term 345
rotational 466
symbol 376
atomic 375
derivation 378
diatomic molecules 405
vibrational 477
termination
disproportionation BOS
step 794
terrace 850
tertiary structure 695
tesla 380
tetrafluorocubane 449
tetrahedra' hybrids 392
tetrahedron 432
tetraphenylmethane 432
theorem
equipartition 4, 603
Koopmans' 518
Nernst heat 110
virial 328
theoretical plate 199 .
theory 1
thermal
analysis 195
conduction 724
conduction, perfect gas 729
conductivity 727
equilibrium 16
¢ Jlosion 797
motion 47
wavelength 578, 596
thermal desorption spectroscopy
864
thermochemical
equation 68
group 71
thermochemistry 65
thermodynamic
cycle 102, 245
equation of state 127
functions, ions in solution 244
force 747
limit 583
properties, electrochemical
determination 268
state 13
temperature scale 104
thermodynamics 45
First Law 49
fundamental equation 167
mixing 169

INDEX

Second Law 97
statistical 567
Third Law 111
Zeroth Law 16
th=rmolysis 794
thermosphere 799
o solution 683 3
third
explosion limit 797
law 111
entrapy 109, 111
Thomsaon, G.P. 292

three-body interactions 667

three-level laser 507
time-dependent Schridinger
equation 295
time-domain spectra 548
titration 231
acid-base 231
variation of pH 232
torque 913
Torr 14
total
angular mome 1tum 373
Clebsch-Gordan series 377
quantum number 376
cnergy
operator 303
density 286
intermolecular intcraction 666
orbital angular momentum
quantuLm number 376
rate of absorption 460
TPD 864
trajectory 285, 912
classical 842
reactive 839, B42
transfer mcfﬁcicnt’hnz
transference
cell with 744
transition
allowed 350
charge-transfer 502
d-d 501
dipoie moment 360, 4G1, 653
malecular vibration 477
normal mode 487
rotational 470
symmetry criteria 447
fundamental 479
helix-coil 702
net rate of 461
order-disorder 154
n* « n 502
n*+— n 502
precision-specified 517
real 490
singlet-triplet 372
spectrascopic 360
state 830
relation to potential energy
surface B39
theory 830
temperature 142
vertical 498
vibronic 502

virtual 490
transiational
contributinn, partition func-
tim 596
mation 313
partition function 576
tem,erature 668
transmembrane polential 261
transmission
coefficient B31
probability 322
transmittance 458
transmitted wave 322
transport
number 743
property 723
kinetic inodel 728
perfect gas 728
summary 729
transverse relaxation 550
time 549
tri- p-cresylphosphate 707
tria! wavefunction 406
triangle rule 376
triclinic system 621
tridiagonal determinant 419
triple point 143, 194
triplet 377
state
in phosphorescence 505
vector representation 371
triplet-triplet absorption 798
tropopause 799
troposphere 799
Trouton's rule 106
tumbling 487
tunnelling 322
probability (harmonic oscil-
lator) 329
turnover number 784
two-component system, phase
equilibria 195
two-dimensional
box 319 b
NMR 555
square well 319
energy levels 320
wavefunctions 320
two-level system
energy 579
energy levels 409
entropy 582
partition function 575
population of levels 575

u (ungerade) 404

UHV 851

ultra-high vacuum technique
851

ultracentrifuge 686
distribution of particles 688

ultraviolet
catastrophe 287
photoelectron spectroscopy

518

region 6

vacuum 6
unbound state 351
uncertainty
broadening 463
position-momentum 307
principle 306
undetermined multiplier 571,
209
ungerade, '+ 404
unimoleccular reaction 777, 784
unit
cell 620
body-centred 622
face-centred 622
notation 621
side-centred 622
Dobson 44, 526
energy 4
entropy 100
pressure 14
upper consolute temperture
202
UPS 518

vacuum
permeability 671
g 2rmittivity 3, 915
ultraviolet &
valence
bond thenry 388
wavefunction representa-
tion 388
hydrogen molecule 388
electron 365
van der Waals
coefficients 34
cquation 33, 36
forces 659
gas
fugacity 135
internal pressure 127
isotherms 36
loop 36
molecule, femtochemistry 834
molecules 670, 676
vanishing integral 442
var't Hoff equation 180
effect of temperature on
equilibrium constant 225
for adsorption 860
osmosis 180
vapor .ation, entropy of 106,
107
vapour
compaosition 196
pressure 32, 142
activity, from 184
and composition 196
composition of mixture 172
determination 726
droplet 156
over curved surface 155
partial 148
response to applied
pressure 148
sublimation 142



variation with temperature
152
vapourphasc osmometry 683
variance 193
variation principle 406
vector
modecl, angular momentum
336, 332
parallel spins 371
singlet state 362
triplet state 371
velocity
escape 42
sclector 29
vertical transition 498
Verwey, E. 705
vibration
anharmonic 479
molecular 476
vibrition-rotation spectra 481
vibrational
contribution
heat capacity 605
partition function 599
energy, mean 604
frequency, imaginary 832
modcs, number of 483
overlap 499
progression 498
Raman spectra 483
polyatomic molecules 488
sclection rules 477
spectra, polyatomic malecules
486
structure 498
' temperature 601
terms 477
" vibrations, polyatomic molecule
484
vibronic transition 502
virial 734
coefficient 32
hard sphere potential 607
isothermal Joule-Thomsan
coefficient 607
osmotic 181
partition function 607
*quation 32, 35
theorem 328

INDEX

virtual transition 490
viscometer 690
viscosily 724
argon 731
coc*“ficient of 728
intrinsic 690
perfect gas 730
solutions of macromaolecules
690
temperature variation 736
variation with
pressure 731
temperature 731
water 736
viscosity-average molar mass
680
visible light 6
vision 502
visual purple 502
volcano curve BGB
volt 915
Volta potential 879
voltammetry 887
volume
clement, spherical polar coor-
dinates 298
magnetic susceptibility 671
of mixture 164

Walden's rule 750
Walsh
description, water 411
diagram 411
water 411
conduction in 741
formation reaction 818
malecular orbitals 411
molecule, VB description 391
normal modes 485
partial molar volume 165
phasc diagram 144
radial distribution function
733
residual entropy 608
shape 411
viscosity 736
Walsh description 411
walt 916 ¥
wave equation, radial 348

wave pathicle duality 294
wavt tuncling 294
avceptable 299
contimaty 322
dimeasions 298
exteactiun of mformation 300
free particte 300, 313
harmonie ascillator 325
hydrogenic 348, 349
imperfectly localized 307
kinetic energy 303
focatized particle 299, 306
narmalized 297
orthogonality 305
particle
n a box 315
on a sphere 335
subjected to constant force
303
phase 296
rotational 330, 335, 475
sign 297
superposition 304
trial 406
two-dimensional square well
320
valence bond 388
wavclength 7, 454
de Broglie 293
electron 642
frequency 7
neutron 641
thermal 578
wavenumber 7, 454
weak electrolyte 738
weight (of configuration) 569
weight-average molar mass 680
wetting of surface 158
white clouds 693
width at half height 462
Wien
displacement law 286
Wilhelm 286 -
Wierl equation 643
work 46
against constant pressure 52
chemical poteatial 167
clectnical 52, 55, 258
expansion 51
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cxtension 52
formation of liquid surface
154
function 115, 292
general definition 51
maximum 115
maximum non-expansion
nz
molecular interpretation 47
surface expansion 52
varicties of 52
working
cell
potential 891
power B92
clectrode 884
wrinkle, Nature's abhorrence of
751

X-ray
diffraction 625
fluorescence 853
liquids 733
region 6

XPS 518

YAG 511

Z-average molar mass 680
Zeeman effect 381
anomalous 381
zeolite 849 \
zero-current cell potential 2568
zero-order
rate law 765
reaction 868
zero-point energy
effect on rate 833
harmonic oscillator 325
particle in a box 317
Zeroth Law of thermodynamics
16
zetla potential 705
zinc blende
absolute configuration 640
structure 639
one
levelling 208
refining 207
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Useful relations

At 298.15K
RT 2.4790 kJ mol !

RT/F 25.693mV

RTIn10/F  59.160mV

kT /he 207.23cm™!

kT /e 25.693 meV

ve 2.4790 x 10"* m? mol ™'

Conversion factors

leV 1.60218 x 107"
96.485k) mol ™!
8065.5¢cm ™!

1cal 4.184*)

latm 101.325* kPa
760* Torr

lem™! 1.9864 x 1072 )

1D 333564 x107¥Cm

14 10710 m*

* Exact value

Mathematical relations

n=3.14159265359...
e=271828182846...

Inx = (In10) logx = (2.302585.. ) log x

e
I

:M’l_l

I"H
[.:"dx:n+ N + constant

1
[;dx = Inx + constant

® n!
X dx = —
0 ant!

Prefixes
z a f p

zepto  atto femto  pico
lo—?l 10-'#8 |0—15 10-12

n
nano
10-°

H
micro
10-¢

24.790L mol !

m
milli
103

<
centi
102

d
deci
0!

Da
deka
10

k
kilo
10°

M
mega
100

G
giga
10°

T

tera -

101



General data and fundamental constants

Power
Quantity Symbol Value of ten  Units
Speed of light c 2.99792458* 10 ms !
Elementary charge e 1.602 177 o ¢
Faraday constant F=Ne 9.648 53 10* Cmol™!
Boltzmann constant k 1.380 66 1 JK!
Gas constant R = Npk 8.314 5] JK ™" mol™!
8.31451 107 LbarK™' mol™'
8.20578 10  LamK'mol™!
6.236 40 10 LTorr K" mol™!
Planck constant h 6.62608 10-34
Is
h=nh/2n 1.054 57 10-%  Js
Avogadro constant Ny 6.022 14 107 mel™!
Atomic mass unit u 1.660 54 1077 kg
Mass
electron m, 9.109 39 1074 kg
proton m, 1.672 62 10777 kg
neutron m, 1.67493 10777 kg
Vacuum permittivity & = l/tyy, 8.854 19 10-1?2 5 ¢m!
4nc, 1.11265 10710 FRLC
. Vacuum permeability Ho an* 107 Js*CIm~!
(=T21"'m’)
Magneton
Bohr fg = eh/2m, 9.27402 10 gT1-!
nuclear ty = eh/2m, 5.05079 1027 T
g value £e 2.002 32
Bohr radius ag = dnegh? fm e 5.29177 107" m
Fine-structure constant x = pyete/2h 7.29735 1073
o ! 137036 102
Second radiation constant ¢y = helk 1.438 77 102 mK
Stefan-Boltzmann constant a =27k 1S 5.67051 0% Wm2K*
Rydberg constant R =m.e'/8h'ee] 1.09737 108 cem!
Standard acceleration of free fall g 9.80665° ms~2
Gravitational constant G 6.67259 10°" Nmlkg?

* Exact value.



