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α-relaxation, 252, 253, 288, 289
Activity, 24, 49

local, 54
Adjacent circles, 67
Adsorption, 148–150
After-effect function, 208–211
Alkali halides, 295, 301–303, 306, 316
Alkaline-earth halides, 302
Angular order parameters, 342–344, 362, 376–378
Angular velocity autocorrelation function, 386, 387
Articulation circle, 67, 68
Articulation pair, 67, 68
Associating liquids, 378–383
Atomic form factor, 82
Azeotrope, 175, 176

β-relaxation, 252, 253, 288
Back-scattering effect, 188
Barometric law, 49, 58, 84
BBGKY hierarchy, 14, 15, 83
Binary collisions, 16, 37, 186–189, 205, 285
Bjerrum length, 320
Blip function, 116, 117
Bonds, see Diagrams
Born approximation, 81
Bridge function, 100, 101

of hard spheres, 105, 106
of ionic fluids, 306
of Lennard-Jones fluid, 103, 104
of molecular fluids, 367, 368
universal character, 106

Brownian motion, 190–194
Bulk modulus, 275, 276
Bulk viscosity, 227, 241
Burnett coefficients, 244

Capillary condensation, 147, 169
Capillary fluctuations, 158
Carnahan–Starling equation, 76, 77
Car–Parrinello method, 327
Cavity distribution function, 32, 98, 99, 103

diagrammatic expansion, 98
of Lennard-Jones fluid, 98, 99

Charge fluctuations, 292, 297, 312, 313
Charge neutrality, 292, 298, 299
Charge ordering, 301
Charge–charge structure factor, 296–302

and electrical conductivity, 310, 311
at long wavelengths, 297, 299
dynamic, 308, 313, 316–318
of OCP, 299, 300
of simple molten salt, 301, 302

Charge–current autocorrelation function, 215,
310–312, 315, 316

Charge–number structure factor, 295, 299
Chemical potential, 20, 21

as ensemble average, 26–28
ideal, 22, 49
in HNC approximation, 89
intrinsic, 48

Circles, see also Diagrams
definitions, 66–68
in molecular diagrams, 368, 370

Classical hypothesis, 1, 2
Cluster integral, 74
Clustering property, 298
Cole–Cole plot, 390
Collision rate, 16, 33, 187, 286, 288
Collisional transport, 16, 234
Colloidal suspensions, 4, 10, 152, 176, 291, 318

effective interactions, 325–330, 333
Composite diagram, 67, 125
Compressibility

adiabatic, 394
isothermal, 25

Compressibility equation, 35, 60, 63, 65
for ionic fluids, 299
for molecular fluids, 343, 348, 350

Concentration fluctuations, 313
Configuration integral, 21
Confined fluids, 165–170
Connected diagram, 67
Connecting circles, 67
Conservation laws, 225
Conserved dynamical variables, 196
Constitutive relation, 220
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Constraint dynamics, 41, 42
Contact theorem, 166, 322
Continued-fraction expansion, 260–262
Continuity equation, 196, 221
Coordination number, 30, 378
Convolution approximation, 85, 284
Correlation length, 137–139
Coulomb coupling parameter, 303
Critical-point behaviour

and integral equations, 107
critical exponents, 136–141, 145, 158, 159
critical slowing down, 282
hierarchical reference theory, 141–145
mean-field theory, 132–139
of pair functions, 73
Ornstein–Zernike theory, 137–139
scaling hypothesis, 140
scaling laws, 136, 139–141, 143
universality, 136, 141

Current autocorrelation functions
longitudinal, 199, 200, 237, 238
self, 224
short-time expansions, 200, 201, 224, 225
transverse, 199, 200, 230, 231, 241–244

de Broglie thermal wavelength, 1
de Gennes narrowing, 205
Debye approximation, 386–388
Debye relaxation time, 389, 390
Debye screening length, 297
Debye wavenumber, 102, 297
Debye–Hückel theory, 87, 101–103, 126, 127, 129,

130, 301, 304, 306
Density–density correlation function, 47, 55, 58, 62
Density expansion, see Diagrammatic expansion,

Virial expansion
Density profile, 47, 84, 88, 147, 165–168, see also

Single-particle density
at liquid–gas interface, 148, 149, 156–158
near a charged surface, 321–323, 327–329
of fluid near a wall, 165–167
of fluid in a slit, 168, 169
of crystal, 171–174
variational calculation, 56, 151

Density response function, 62–65, 110, 211, 216–218,
296, see also Static structure factor

Density-functional theory, 55–57, 318, see also Free-
energy functional

for colloidal particles, 327–330
of confined fluids, 167–170
of electric double layer, 324, 325
of freezing, 171–176
theorems in, 55, 56, 395–397

Diagrammatic expansion
cavity distribution function, 98
direct correlation functions, 71–74
free energy, 125
grand partition function, 71
grand potential, 71
indirect correlation function, 100
pair correlation function, 97
pair distribution function, 98
single-particle density, 72
site–site correlation function, 371, 372

Diagrams, 65–68
allowed, 370, 371
bridge, 100, 101
chain, 97
elementary, 100
interaction-site, 370, 371
lemmas on, 68–71, 398–401
molecular, 368
molecular origin, 370, 371
ring, 127
series, 100

Dielectric constant, 357–362
and pair correlation function, 359–362
and site–site distribution functions, 362
in MSA, 365
in RISM formalism, 376–378
Kirkwood formula, 359, 360, 390
of dipolar hard spheres, 365–368
Onsager equation, 360, 368

Dielectric function, 297, 309, 310, 335
Dielectric permittivity, 357, 358, 388
Dielectric relaxation, 388–390
Dielectric susceptibility, 357–361
Diffusion equation, 222
Dimensional crossover, 164, 165, 170
Dimer formation, 383, 384
Dipole–dipole interaction tensor, 8, 358
Dipole-moment density, 359
Dispersion forces, 4, 6, 154, 295, 331
Dispersion relation, 229, 339
DLVO potential, 329
Dynamic structure factor, 199–201, see also Longitu-

dinal collective modes
as response function, 211
experimental results, 205, 206, 237
hydrodynamic limit, 234–237
measurement, 201–206
of ideal gas, 204, 205, 213, 216–218
of Lennard-Jones fluid, 277
of liquid rubidium, 275
self part, 203, 205, 222–224, 250
spectral moments, 200, 201
symmetrised, 204
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Einstein frequency, 186
Elastic sum rule, 199, 203
Electric double layer, 154, 318–325
Electrical conductivity

and charge current, 215, 310, 311, 315, 338
and linear response theory, 214–216, 310
external, 310
Nernst–Einstein relation, 315, 316
tensor, 309–311

Electrolyte solutions, 291, 303–307
Electron–ion pseudopotential, 6, 7, 331

empty-core, 332, 338
Electrostatic pressure, 322
Electrostrictive behaviour, 296
Energy current, 225
Energy equation, 31, 32

for dipolar hard spheres, 356
for molecular fluids, 343, 345, 347

Ensemble average, 12, 19, 42
Enskog theory, 186–190, 194, 234, 241, see also

Kinetic equations
Ergodicity, 19, 37, 43, 179, 253, 285–289
Euler angles, 341
Euler–Lagrange equation, 56
Eutectic point, 175, 176
Excess thermodynamic properties, 22
EXP approximation, 131, 132
Expansions in perturbation theory

γ -expansion, 111, 124, 125, 131
λ-expansion, 111–116, 121–124, 126, 133
high-temperature, 112–114, 126, 129–132
optimised cluster, 131, 303

Exponentiation theorem, 69

f -sum rules, 197
Fick’s law, 184, 214, 220, 222, 252
Flocculation, 329
Fluctuation formulae, 25, 26, 35, 394
Fluctuation–dissipation theorem, 63, 191, 210, 211,

221, 296
Fourier’s law, 215, 220
Fragile glass formers, 250, 251
Free-energy functional, 49

and variational principle, 56, 151
correlation term, 57, 60
exact expressions, 56, 57, 60–62, 87, 320
fundamental-measure, 156, 161–164
ideal, 49
local-density, 152, 153, 155
mean-field, 60, 154, 320, 321
quadratic, 151, 154
square-gradient, 153, 154, 156–158

uniqueness, 55, 56, 61, 396
weighted-density, 154–156, 175, 322, 324,

327–329
Free-particle regime, 205, 219
Free-rotor behaviour, 385
Freezing, 170, 171, 250, 251

density-functional theory, 154, 171–176
of hard-sphere mixtures, 175, 176

Frequency matrix, 260
Friction coefficient, 190–194, 264, 273

and Stokes’s law, 192
Functional derivatives

of free energy, 53, 56, 57, 62, 126
of grand potential, 53–57

Functional differentiation, 50–53
diagrammatic representation, 69, 399

Fundamental-measure theory, 159–165
applications, 166–168, 170, 174

Gaussian approximation, 223, 224, 280
Generalised hydrodynamics, 241–245, 255, 276
Generating functional, 54, 55
Gibbs adsorption equation, 149
Gibbs dividing surface, 148, 149
Gibbs free energy, 22
Gibbs-Bolgoliubov inequalities, 114, 115, 396
Glass transition

calorimetric, 250, 251
kinetic, 251–254

Glass-forming liquids, 250, 251, 282
Gradient expansion, 153
Grand potential

definition, 23
diagrammatic expansion, 71
in presence of external field, 47–49

Green–Kubo formulae, 185
electrical conductivity, 215, 310, 311
for hard spheres, 232, 233
longitudinal viscosity, 238
self-diffusion coefficient, 185
shear viscosity, 231
thermal conductivity, 215, 238–240

Hamilton’s equations, 11, 14
Hankel transform, 354
Hard-rod fluid, 124
Hard-sphere fluid

and liquid metals, 110
and van der Waals model, 109–111
chemical potential, 27, 28
dimerising, 379–383
dynamical properties, 186–188, 234, 237, 241, 245
equation of state, 76, 93
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fluid–solid transition, 4
PY equation, 91–94, 133, 159–161, 164, 402–405

Harmonic expansions
for polar fluids, 346, 353–357
of molecular pair distribution function, 343–346

Heat current, 240
Helmholtz free energy

definition, 20
diagrammatic expansion, 125
ideal, 22
intrinsic, 48, 49

Hierarchical reference theory, 141–145
Hohenberg–Kohn–Mermin theorems, 395–397
H-theorem, 16
Hume–Rothery rule, 176
Hydrodynamic limit, 215
Hydrodynamic matrix, 228, 229
Hydrodynamic regime, 205, 219
Hydrodynamic variables, 220
Hydrogen bonding, 378, 379
Hypernetted-chain (HNC) approximation, see also

Integral-equation theories
chemical potential, 89
for ionic fluids, 302, 305–307, 325
for polar fluids, 366, 367
thermodynamic consistency, 91, 306

Hypervertex, 127, 128

Indirect correlation function, 100
Inner product, 182, 255
Integral-equation theories

Born–Green, 84, 85
for associating liquids, 379
for ionic fluids, 302–307
for polar fluids, 362–368
generalised MSA, 304, 305
HNC, 88–91, 94, 97, 100–107, 302, 305–307, 325,

366, 367
HNC2, 105
MSA, 95, 96, 107, 303–306, 362–367
numerical results, 89, 93–95, 106, 302, 305, 307,

366, 374
PY, 90–97, 101–106, 305, 363, 364, 368, 402–405,

407
RHNC, 105–107, 366–368
RISM, 371–378
SCOZA, 107
soft-core MSA, 96, 97, 104, 105
thermodynamically consistent, 106, 107, 306

Interaction-site models, 8, 9, 370, 371, 374, 378–380
Interdiffusion coefficient, 222, 315
Interfacial thermodynamics, 147–151

Intermediate scattering function, 198
self part, 204, 222, 251–253
of supercooled liquids, 253, 282–289

Ionic polarisation, 292, 295, 316
Ionic screening number, 335
Irreducible diagram, 67

Jellium, 330–332, 334, 337

Kadanoff construction, 141
Kinetic equations, 15, 266, see also Enskog theory

Boltzmann, 16, 33, 187, 216, 234, 245
Enskog, 16, 33, 245
Vlasov, 15, 16

Kinetic glass transition, 251–254
mode-coupling theory, 282–289

Kinetic regime, 219
Kirkwood g-factor, 359, 360, 368
Kirkwood–Buff formula, 65, 299
Kohlrausch function, 253, 254, 289
Kramers–Kronig relations, 212, 213, 309

Landau–Placzek ratio, 236
Langevin equation, 190–194, 257, 258, 386

generalised, 193, 194, 258, 260
Lennard-Jones fluid

bridge function, 104
cavity distribution function, 98, 99
dynamical properties, 237, 265, 266, 269, 270,

274–277
equation of state, 94, 106, 123
for liquid metals, 333, 334, 337
liquid–vapour coexistence, 144, 145
static structure factor, 110
supercooled, 252, 253
triple point, 5

Light scattering, 9, 10, 137, 205
Lindemann rule, 173
Linear-response theory, 206–213

and computer simulation, 215, 216
and electrical conductivity, 214, 215
and mobility, 213, 214
for ideal gas, 216–218
for liquid metals, 334–337

Liouville equation, 12
Liouville operator, 12, 181, 182, 207

hermitian property, 182, 183
perturbed, 216
projected, 259, 281

Liouville space, 182, 255
Liouville theorem, 12
Liquid metals, 291, 330

effective potentials, 6, 7, 333–336



INDEX 413

equation of state, 332, 333
ionic dynamics, 205, 206, 243, 270, 274–276,

336–339
Liquid–vapour coexistence, see also Critical-point be-

haviour
density profile, 148, 149, 156–159
hierarchical reference theory, 141–145
mean-field theory, 132–139

Local thermodynamic equilibrium, 220, 226, 300
Local-density approximation, 152–155
Longitudinal collective modes, see also Dynamic

structure factor
generalised hydrodynamics, 244, 245
hydrodynamic limit, 234–238
of ionic fluids, 308, 311–314, 317, 318
of Lennard-Jones fluid, 205, 274–277
of liquid metals, 205, 206, 274–276, 336
of OCP, 293, 294
memory-function approximations, 270–277, 314

Longitudinal viscosity, 228, 238
generalised, 274

Long-time tails, 188, 189, 195, 245–250
experimental results, 249, 250
from computer simulation, 248, 249
mode-coupling theory, 246, 247, 250

Lyapunov exponent, 40

Markov chain, 43
Markovian approximation, 193, 194, 261
Maxwell construction, 134, 145, 174
Maxwell distribution, 17

local equilibrium, 221
Maxwell field, 357, 359
Maxwell relaxation time, 242, 250, 268
Mayer f -function, 65
Mean spherical approximation (MSA), see also

Integral-equation theories
for charged hard spheres, 303–306
for dipolar hard spheres, 355, 362–366
generalised, 304, 305

Mechanical linearity, 209
Memory effects, 187, 188
Memory functions, 257, 258, 261

and dielectric relaxation, 388–390
and electrical conductivity, 313
and velocity autocorrelation function, 193–195
continued-fraction representation, 260, 261
multi-variable case, 260, 261
spectral moments, 259

Memory-function approximations
and mode-coupling theory, 280–282
for ionic fluids, 314, 317, 318

longitudinal collective modes, 270–277
reorientational correlation functions, 386, 388–390
self correlation functions, 261–266
transverse collective modes, 243, 266–270

Metropolis algorithm, 44
Microscopic particle density, 30, 46

Fourier components, 78
Microscopic reversibility, 43
Mobility, 213–215
Mode-coupling theory, 244, 255, 266, 316

and long-time tails, 246, 247, 250, 277–282
and plasmon mode, 317, 318
of kinetic glass transition, 251, 282–289

Molecular chaos, 16
Molecular-dynamics simulation, 10, 36–42
Molten salts, 7, 291, 302, 304–306, 314–318, see also

Simple molten salt
Monte Carlo method, 10, 42–44
Multi-density formalism, 380

Navier–Stokes equation, 192, 227, 245
Nearest-neighbour convention, 37
Nernst–Einstein relation, 315, 316
Newton’s equations, 17, 38
Neutron scattering, 9

by molecular fluids, 351, 378
by molten salts, 318
coherent and incoherent, 81, 82, 204
elastic, 79–82
experimental results, 31, 63, 64, 205, 206, 265
inelastic, 201–206

Nodal circle, 67, 68

Ohm’s law, 309
One-component plasma (OCP), 293, 294

and liquid metals, 293, 332, 337, 338
charge–charge structure factor, 299, 300
Debye–Hückel theory, 101–103, 301

Optic modes
of molten salts, 316–318
of OCP, 294

Optimised random-phase approximation (ORPA),
130–132

Ornstein–Zernike relation, 59
for mixtures, 64
for molecular fluids, 342
three-particle, 85

Ornstein–Zernike-like relation, see RISM formalism

Packing fraction, 75
Pair correlation function, 34, 342

diagrammatic expansion, 97
partial, 64
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Pair direct correlation function
and compressibility equation, 60
and Ornstein–Zernike relation, 59
as functional derivative, 58
asymptotic behaviour, 60, 73, 74, 89
diagrammatic expansion, 73
of ionic fluids, 89
of Lennard-Jones fluid, 59
partial, 64

Pair distribution function: see also Site–site distribu-
tion function

δ-function representation, 30, 83
and functional expansions, 85–89
and thermodynamic properties, 31–33
as functional derivative, 57
definition, 29
diagrammatic expansion, 98
intramolecular, 369–372
low-density limit, 35, 98
molecular, 341–346
of hard-sphere fluid, 94
of ionic fluids, 298, 301, 302
of liquid argon, 31, 378, 379
of liquid sodium, 336
of molecular centres, 342
partial, 83

Pair potential, 3–9
for colloidal particles, 325–330
for ionic liquids, 292–295
for liquid metals, 333–336
for water, 378, 379
soft-sphere, 115

Particle densities, 28–30, 33, 34, see also Single-
particle density

as functional derivatives, 54
in presence of external field, 47
molecular, 341

Particle current, 196
Particle distribution functions, 28, 29, 34, 35, see also

Pair distribution function
Partition function

canonical, 20
grand, 24, 47, 48
isothermal–isobaric, 23
semi-grand, 326
single-particle, 22

Percus–Yevick (PY) approximation, see Integral-
equation theories, Hard-sphere fluid

Perfect screening, 297, 298
Periodic boundary condition, 36, 293
Perturbation theory, 57, see also Expansions in pertur-

bation theory
Barker–Henderson theory, 116–119, 122–124, 168
blip-function theory, 116–124

for associating liquids, 380–383
for inhomogeneous fluids, 167–169
for Lennard-Jones fluid, 121–124
for liquid metals, 332–335
for long-range potentials, 124–132
high-temperature approximation, 126, 131, 132
treatment of attractive forces, 124–132
variational method, 115, 116

Phase diagram, 1, 2, 175, 176, 329, 379
Phase space, 11
Phase trajectory, 11, 209
Phase-space distribution function, 13, 14, 17
Phase-space probability density, 12, 16, 17

canonical, 20
grand-canonical, 24
microcanonical, 19

Plasma frequency, 293, 294, 312
Plasmon mode, 312–314, 317, 318
Poisson–Boltzmann theory, 154, 321–325
Poisson’s equation, 296, 300, 319 , 328
Potential of mean force, 98, 99, 101, 102
Pressure equation, see Virial equation
Primitive model, 294, 303
Projection operators, 255–261

Quadrupolar interaction, 9, 353, 367, 368
Quasi-ergodic problem, 37

Radial distribution function, 29, see also Pair distribu-
tion function

Random force, 190, 191, 194, 257–260
Random packing, 171
Random-phase approximation (RPA) 60, 129, 130,

157, 294
Rayleigh expansion, 361
Rayleigh–Brillouin spectrum, 235–237
Reciprocity relations, 211
Rectilinear diameters, 136
Renormalisation-group theory, 139, 141–143
Renormalised potential, 102, 131, 372
Reorientational correlation functions

collective, 388–390
experimental results, 385
measurement, 384–386, 390
memory-function approximations, 386, 388–390
short-time expansion, 385, 386
single-molecule, 384–388

Resolvent operator, 256
Response functions, see also Density response function

analytic properties, 211–213
and dielectric permittivity, 357–361
dynamic, 210
electron-density, 334
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of ionic fluids, 296, 297, 308–310
of liquid metals, 337, 338
screened, 309, 337
static, 210

Restricted primitive model, 294, 295, 303–305, 324,
325

Rigid-ion model, 292, 295, 316
Ring collisions, 189, 246
RISM formalism

and angular correlations, 375–378
closure relations, 374, 375, 377, 378
direct correlation functions, 372, 373, 377, 378
for polymers (PRISM), 374, 375
RISM-OZ relation, 372, 373, 377, 378

Rotational-diffusion coefficient, 386, 387
Rotational invariant, 345

SAFT, 383
Scale invariance, 139, 141
Scaled-particle theory, 159, 163, 164, 406, 407
Scaling laws, see Critical-point behaviour
Scattering cross-section, 79, 82, 202, 203
Scattering length, 80
Scattering potential, 80, 81, 202
Screening, 292, 333, 335, 337
Self correlation functions, 221–225

memory-function approximations, 261–266
Self-diffusion coefficient, 9, 33

and mean-square displacement, 184
and mobility, 213, 214
and self correlation functions, 222, 223
and velocity autocorrelation function, 184, 185
Fick’s law, 184
generalised, 262
of hard spheres, 188, 189
of molten salts, 315, 316

Shear modulus, 242–244
Shear viscosity, 6, 9, 227, 230–234, 250, 251

generalised, 242–244, 267, 268
kinematic, 227
of hard spheres, 188, 189

Shear waves, 242, 243, 266–270
Shell model, 295
Simple molten salt, 294, 295

dynamical properties, 315–318
structure, 301, 302, 306

Single-particle density, 28, 29, 85, 86, see also Density
profile

Single-particle direct correlation function, 57, 58, 60,
125

diagrammatic expansion, 72, 73

Site–site distribution functions, 346, 347
and angular correlations, 348
cusps in, 352, 353
for ethylene, 352
for water, 378, 379
intramolecular, 369, 370

Small-step diffusion, see Debye approximation
Soft-sphere fluid, 119–121, 171, 184, 233, 234, 244,

251–253
Solvation force, 150, 168, 169, 323–325
Sound waves, 205, 229, 230, 235, 270, 274–276, 339
Sound-attenuation coefficient, 229, 230
Spectroscopic methods, 9, 181, 384–386, 390
Spinodal curve, 134, 135
Square-gradient approximation, 153, 154, 158
Square-well fluid, 95, 96, 135
Star product, 68
Star-irreducible diagram, 68
Static structure factor, 63, 78, 79

as response function, 63, 110
free-rotation approximation, 350
intramolecular, 349–351
long-wavelength limit, 63
measurement, 63, 79–82, 351, 352
molecular, 349–352
of ionic fluids, 295, 296, 299
of Lennard-Jones fluid, 110
of liquid nitrogen, 351
of liquid sodium, 64
of OCP, 294
partial, 64, 65, 83
single-chain, 375

Steady-state condition, 43
Stillinger–Lovett sum rules, 298
Stokes’s law, 3, 192, 234
Stress tensor, 224, 227, 231–234, 242, 245, 308, 323
Stretched exponential relaxation, see Kohlrausch func-

tion
Strong glass formers, 250, 251
Structural arrest, 253

and feedback mechanism, 282
Subdiagram, 68
Subtraction technique, 215, 216
Supercooled liquids, 9, 250–254, 282–289
Superposition approximation, 84, 85
Surface excess properties, 148–150
Surface tension, 147, 148, 158, 159
Susceptibility, see Response functions
Symmetry number, 66

Tangent hard spheres, 383
Terminal circle, 97
Thermal conductivity, 215, 238–240, 272

of hard spheres, 241
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Thermal diffusivity, 229
Thermodynamic consistency, 91, 95, 106, 375
Thermodynamic fluctuation theory, 26, 220, 235, 236,

393, 394, 406
Thermodynamic limit, 25
Thermodynamic potential, 20
Three-particle direct correlation function, 85, 105
Time average, 12, 17–19, 36
Time-correlation functions

as inner product, 182
autocorrelation function, 179
definitions and properties, 178–183, 196, 197
power spectrum, 180
short-time expansion, 181, 182, 186, 200, 201,

224
stationary character, 179

Time–temperature superposition, 253
Topological reduction, 69, 70, 126, 381
Transverse collective modes, see also Shear waves

generalised hydrodynamics, 241–244
hydrodynamic limit, 228–231, 241, 242
memory-function approximations, 243,

266–270
of ionic fluids, 318
of Lennard-Jones fluid, 269, 270
of liquid metals, 243, 336
spectral moments, 201
viscoelastic model, 242–244

Triplet direct correlation function, 85, 105, 174
Triplet distribution function, 32, 84, 85
Trotter expansion, 39

van der Waals equation, 109, 110, 114, 124, 131
van der Waals loop, 133, 134, 144
van Hove function, 197–199, 201, 203, 204, 221–224,

251, 252
Variational method

in density-functional theory, 56
in perturbation theory, 115, 116, 121

Velocity autocorrelation function
and mode-coupling theory, 278–282
and self correlation functions, 224, 249, 250
and self-diffusion coefficient, 183–185
Enskog theory, 186–189, 194
long-time tail, 188, 245–250, 278, 279
memory-function approximations, 194, 195,

263–266
numerical results, 183, 184, 265, 281, 316
of brownian particle, 193
of simple molten salt, 315, 316
short-time expansion, 185, 186

Velocity-field approach, 279–282
Verlet algorithm, 38–40
Vertex function, 282, 285
Virial coefficients, 6, 74–77

for hard spheres, 75, 76, 92, 93
Virial equation, 18, 19, 21, 32

for hard spheres, 32, 33
for molecular fluids, 343, 345

Virial expansion, 33, 74–77, 162
Virial function, 18
Viscoelastic model, 242–244, 266, 269, 270, 274–276,

317
Vortex formation, 245

Wall-fluid potential, 165
Water, 170, 375–380
Weighted-density approximation, 154–156, 175, 322,

324
Wetting, 169, 176

X-ray scattering, 9, 82, 137, 205, 206, 274, 351, 352,
378, 379

YBG hierarchy, 83, 84, 298
Yukawa fluid, 95, 107
Yvon equation, 63, 87
Yvon theorem, 185, 186, 201, 284


