Index

Aerogels 139, 192

Aerosols 132

Aggregation 130

— in a weak field 142

— macroscopic 140

Aggregation, cluster—cluster 131, 177

— ballistic 180

— diffusion-limited 177

— reaction—limited 179

— reversible 181

Aggregation, particle—cluster 131

— ballistic 131

— diffusion-limited (see DLA)

— reaction—limited (see RLA)

Aggregates 130

Alexander—Orbach conjecture 200

Animals 103

Ant in a labyrinth 197

Anti-DLA 116

Attractor 73, 77

— Lorenz 80

— Hénon 84

— strange 39, 73, 77, 83

— strange, in a Rayleigh-Bénard
experiment 85

— (multifractality of) 84

Backbone 16, 104, 201
Bacteria 145

Basin of attraction 81
Bifurcations 73, 80
Blocking electrode 212
— response 213

Cantor

— bars 15, 36

— dust 15, 48

— sets 15

Capillary pressure 110
Carpet 16

— Sierpinski 17

Cayley tree 93

Chaos 66, 85

— deterministic 66, 72
Clouds 45, 61

Cluster

— finite 94

— incipient 94

— infinite 94, 146

— percolating 94

— size distribution 102, 179
Coefficient of hydrodynamic dispersion 203
Colloids 132, 134
Compact exploration 191
Conduction 194

— in disordered media 197
Conductivity 195
Connectivity 23

Constant phase angle 212
Contagion 165
Correlation

— function 51, 59, 106
— positive 51

Crossover 167

Curves

— von Koch 11

— Mandelbrot-Given 16
— Peano 13

— f(o) 32, 35, 87

Density of modes (see spectral density)
Deposition 132, 174

— ballistic 176

— electrolytic (see electrodeposition)
— random 174

— random with diffusion 175
Dielectric

— behavior of a composite medium 207
— breakdown 132, 143, 170

— properties 194

Diffusion 118, 188

— anomalous 50

— coefficient, 47, 50, 152, 195
— coefficient (effective), 195

— distinct sites visited by, 191
— in the presence of traps 191

— limited regime 213

Dimension (see fractal dimension)
— Bouligand—Minkowski 6, 9

— box-counting 7, 38, 56

— chemical 24

— covering 4, 5

— critical 98

— critical spectral 191

— generalized (of order q) 33

— global 54

— Hausdorff-Besicovitch 5, 6, 9, 31, 56, 79
— information 35

— latent 54

— local 54

— mass 9

— notion of, 2

— of connectivity 23, 24

— of a path 56

— packing 8

— similarity 22

— spectral 183, 199

— spreading 23, 104

— topological 4, 5, 13, 15

— Tricot 8

Displacement

— of a fluid by another 109

— stable 116

Distance

— chemical 23

— Hausdorff 17
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— of connectivity 23
Distribution

— of cluster size 102, 179

— of gains 48

— of galaxies 41

— of voltages 204

DLA 116, 131, 165, 168, 173
Drainage 111, 114

— quasistatic 111

Ductile rupture 62

Eden (s¢e models)

Effective medium 109

Elastic constant 196

Elasticity

— entropic 210

— tensorial 210

Electrodeposition 132, 143, 169

Enstrophy 69

Entropic 186

Epidemics 131

Equation

— Navier-Stokes 67, 80

— Nernst-Einstein 195

— Smoluchowski 180

Exponent(s)

— dynamic percolation 200

— Holder 28

— Hurst 46

— Lyapounov 81

— of conductivity in disordered media 197,
199

— percolation 103

— spectral 58

Filtration 143

Fingering

— capillary 116, 118

— viscous 116, 117

Flight

— Brownian 46

— Levy 44

— Rayleigh 46

Fluid(s)

— (displacement by another) 109
— (non)miscibles 109

— (non)wetting 109

Forest fires 131

Fractal catalysis 214

Fractal dimension

— of branching polymers 150
— of Brownian motion 46

— of DLA clusters 167

— of growth processes 131
— of membranes 153, 155

— of percolation clusters 103
— of quadratic map 79

— of RLCA clusters 181

— of self-affine fractals 53

— of two-dimensional diffusion front 123
Fractal music 59

Fractals

Index

— deterministic 10

— heterogeneous 20, 70
— homogeneous 19

— Laplacian 170

— mass 137

— multiscalar 14

— nonuniform 18, 35

— random 19

— pore 137

— self-affine 53

— surface 137, 140
Fractons 183, 187, 192
Fractures 45, 62

Fragile rupture 62, 65
Front

— diffusion 118

— invasion 118

— with interaction 125
Function

— Brownian (of a point) 49
— correlation 51, 59, 106
— fractional Brownian 49, 57
Functionnality 146

Galaxies 41

Gasket 16

— Sierpinski 17, 184, 196
Gel(s) 146, 151

— chemical 151, 209

— physical 151, 209

— with tensorial elasticity 210
Gelation time 151

Generator 11, 15, 19,
Growth (see models)

— bacterial 146

— of percolation cluster 164

Imbibition 111, 114
Imprecision 23

Increments

— correlated 51

— independent 51

Initiator 11

Injection 131, 132

— in a porous medium 112, 145, 170
— in the presense of gravity 129
Interfaces

— exchanges at, 211
Intermittence 73

Internal similarity 21
Invariance

— dilation 21

— scale 21

— under internal similarity 21

Koch island 12
Kolmogorov scale 67, 68

Lacunarity 23, 25

Law(s)

— Darcy 109

— dynamical scaling 160, 178



Index

— Poiseuille 110

— Porod 139

— scaling 12, 102, 149, 159, 178
Layers

— deposited by sputtering 141
— evaporated 105

Legendre transform 35

Length

—connectivity 99
—correlation 99, 153

Loss angle 207, 208

Map

— first return 74, 75

— iterated 81

— quadratic 75, 78

Matching pair 124

Mean field 96, 109, 147, 148, 150, 155

Measure

— o-dimensional Hausdorff measure 2, 6, 8,
35, 36

— binomial fractal 27, 71, 72

— harmonic 172

— multifractal 26, 86

— multifractal, in a random resistor network
203

— multifractal, on a set of points 38

— multinomial fractal 30

— support of 26, 36

Media

— disordered 89, 197

— porous 107

Membranes 146, 152, 214

— fluid 153

— solid 154

Menger sponge 18

Method

— box-counting 7, 53, 62

— disjointed balls 8

— dividers’ 8

— R/S analysis 46

Minkowski sausage 6

Modes of vibration 183, 191

Model(s)

— “absolute curdling” 69

— B 69

— Coniglio-Stanley 201

— deposition 174

— DLA 165

— Eden 132, 157

— growth 157

— hierarchical 43, 204

— Kolmogorov 69

— log-normal 72

— Lorenz 80

— off-lattice 166

— random B 69

— turbulence 20

— Williams et Bjerknes 163

— Witten and Sander 165

Modulus of elasticity 209

233

Monophasic flow 108

Motion

— antipersistant 51

— Brownian 45, 52, 56

— Brownian scalar 48

— fractional Brownian 45, 49, 52
— persistant 51

Multifractal 19, 26, 70, 203
Multifractality 26, 84, 172
Multiscale fractals 14

Natural metric 24

Network

— Bethe 93

— random resistor 92, 197, 201
— random superconductor 198
Noise

— during fluid injection 130
— fractionnal Gaussian 50

— Gaussian 59

— in 1/f> 124

— white 50, 52

Noise reduction 160

Number

— capillary 116

— Prandtl 81

— Rayleigh 79

— Reynolds 67, 68

Olbers’ paradox 43

Pendulum, simple forced 73
Percolation 89, 211

— bond 91

— stirred 141

— continuous 205

— gradient 119

— invasion 113, 115, 117
— over regular networks 92
— scalar 211

— site 91

— threshold 91, 93, 120
Periodically struck rotator 74
Permeability 107

Phase portrait 74
Phonons-fractons 183, 192
— (transition) 193
Poincaré section 75
Polycondensation 208
Polymerization (additive) 208
Polymers 146

— branching 146, 150

— in a bad solvent 149

— in a good solvent 148
— linear 146

— molten 150

— without solvent 149
Porosity 107

— critical 107

Porous media (ideal) 125
Prefractal 12
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Probability of survival 192

Radius of gyration 99, 153, 155

Ramification 23, 25, 105

Random walks 188

— self-avoiding 147

Rayleigh-Bénard instability 79

Reaction kinetics in fractal media 215

Reactive segregation 217

Regime

— diffusion-limited aggregation (see
aggregation)

— diffusion-limited exchange 213

— quasiperiodic 85

Relation

— dispersion 187, 191

— mass-radius 13

— perimeter-area 61, 65

Reliefs (mountainous) 45, 57

Renormalization 184, 196

Renormalization group 184

Response of a blocking electrode 213

Return to the origin 189

RLA 131

RLCA 136

Rough surfaces 174

Scaling law correction 14, 23
Scattered universe 43

Scattering at small angles 137, 148
Sedimentation 142

Self-affine 8, 49, 52-6, 172, 174
Self-affinity 52, 161
Self-organised criticality 130
Self-similar 22, 54, 55

Sensitivity to initial conditions 72, 83
Set

— Cantor 15

— Julia 81, 82

— Mandelbrot 81, 82, 83

— two-scale Cantor 36

— zero 53, 58

Sol 135, 146, 209

Spectral density 58, 183

— of fractional Brownian motion 58
State density 183

Subdiffusion 50

Subharmonic cascade 76, 79
Superdiffusion 50

Systems

— conservative 73

— dissipative 73

— Hamiltonian 73

Termite 198
Thermoconvection 80
Thickening 6

Tortuosity 24

Transfer (diffusion-limited) 212
Transition

— crumpling 153

— metal-insulator 197

— metal-superconductor 197
— phonons-fractons 193
— uncoupling 154

— viscoelastic 194
Transport 194

— continuous percolation 205
Tumors 131

Turbulence 66

— developed 66

— Kolmogorov model 69
— strong 66

— two-dimensional 67

— weak 66

© point 149
Universality 94, 106, 107

Vibrations (scalar) 186

Viscoelastic systems (response of) 208
Viscosity (dynamic) 67, 208

Visited sites 191, 215

Vorticity 66

Vulcanization 149, 208
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