
Subject Index

Annihilation, 197

Atlas, 150

Basic

complex, 128

and suitable regularity, 135

set, 128

Bessel function, 116

Borel-CIS inequality, 50

Brownian

family, 24

motion, 25, 67, 72

sheet, 25, 37

Cameron–Martin space, 68

Canonical

Gaussian field, 217

isomorphism, 68

metric, 12

Canonical Gaussian field on SN , 402, 410

Chart, 150

Chern–Gauss–Bonnet theorem, 328

χ2 random field, 388, 427

χ2 random field, 430

Christoffel symbols

first kind, 176

induced by a Gaussian field, 310

second kind, 164

Coarea formula, 169

Codimension, 173

Cone, 186

Cone space, 190

Connection, 161

flat, 165

forms, 164

induced by a Gaussian field, 306

Levi-Civita, 163

linear, 162

Continuity

conditions for, 15, 20, 47

Cosine process, 382

Covariance

function, 11, 102

kernel, 30

matrix, 9

Covariant

Hessian, 166

Covariant derivative, 162

Critical point, 194

nondegenerate, 194

Critical radius, see Radius, critical

Crofton formula, 145, 332

Gaussian, 334

Curvature

form, 173

Gaussian, 175

induced by a Gaussian field, 307

Lipschitz–Killing, see Lipschitz–Killing

curvatures

operator, 172

Riemannian, 172

sectional, 172

tensor, 172

Differentiability, conditions for, 23

Differential structure, 150

Double form, 157
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Double-sum method, 95

Dudley sets, 37

Embedding, 171

isometric, 171

Euler characteristic

of a basic complex, 130

of a stratified manifold, 187

Euler–Poincaré characteristic, see Euler

characteristic

Excursion probabilities, see Supremum of a

Gaussian field

Excursion set, ix, 127

Euler characteristic, 139

Exponential map, 165

Exterior algebra, 156

Exterior derivative, 164

Exterior product, 156

F random field, 388

F random field, 430

Fiber, 153

Fixed point theorem, 276

Flag coefficients, 145

Gauss

equation, 174

formula, 174

Gauss–Bonnet theorem, see Chern–Gauss–

Bonnet theorem

Gaussian

2-forms, 232, 313

canonical field on SN , 402, 410

Crofton formula, 334

field, 11

inequalities, 49

multivariate, 9

noise, 24

process, 11

random variable, 8

volume of tubes, 254

Generalized fields, 30

Geodesic, 161

metric, 161

induced by a Gaussian field, 306

on Sλ(Rl), 230

Gradient, 161

Grassman

algebra, 156

bundle, 159

Grassmannian, 197

affine, 332

bundle, 186

Hadwiger formula, 145, 332

Hausdorff dimension, 169

Hausdorff measure, 168

Hermite polynomials, 288

Hessian, 166

Homogeneity, 102

strict, 102

Immersion, 171

Increments

independent, 24

orthogonal, 25

Index

of a matrix, 212

Intersection, transverse, 188

Intrinsic property, 219

Intrinsic volumes, 141, 175, 246

Isotropy, 115, 324, 374

Karhunen–Loève

and volumes of tubes, 216

expansion, 72

process, 216

Kinematic density, 145

Kinematic fundamental formula (KFF), 400

on R
N , 401

on Sλ(RN ), 402

Koszul’s formula, 163

Lie bracket, 163

Lie group, 107

processes on, 326

Link, 186

Lipschitz–Killing curvatures, 175

for C2 manifolds, 175

for stratified spaces, 245, 246

generalized, 251

of N -dimensional rectangles, 246

of SN−1, 179

one-parameter family of, 239

Local coordinates, 150, 153

Local maxima, 96

Locally convex space, 189

Log-entropy, 13

Lower layers, 28
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Majorizing measures, 41

Manifold

Ck , 150

ambient, 171

differentiable, 150

locally convex, 189

orientable, 167

assumption, 169

piecewise smooth, 183

regular, 198

locally convex, 198

stratified, 185

tame, 197

warped product, 416

Whitney stratified, 187

with boundary, 150

without boundary, 149

Martingale

multiparameter, 26

Mean value theorem, 275

Mercer’s theorem, 71

Metatheorem

Euclidean, 267

for higher moments, 284

Metric entropy, 13, 77

Minkowski

curvature measures, 252

functionals, 144, 175, 252

Modulus of continuity, 14, 267

Morse

function, 206

conditions for, 280

on rectangles, 280

index

normal, 195

tangential, 194

theorem

for Euclidean spaces, 210

for manifolds, 207

theory, 193

Moving average, 105

Natural basis, 152

Noise

complex, 110

Gaussian, 24

white, 25

Non-Gaussian fields, 387

Nonnegative definite

function, 9

matrix, 9

Nonstationary fields, 325

Normal

bundle, 195

cone, 189

coordinates, 165

space, 173

Orthonormal

expansion, 69

frame bundle, 160

frame field, 163

oriented, 167

Partition of a basic complex, 128

Poincaré’s limit theorem, 398

Point process, 263

Projection formula, 173

Pullback, 166

Push-forward, 152

Radius

critical, 220

local, 221

of injectivity, 221

Regular point, 194

Reproducing kernel Hilbert space, 66

Rice formula, x, 263, 350

Riemannian

manifold, 160

metric, 160

induced by a Gaussian field, 306

RKHS, 66

Second fundamental form, 174, 180

scalar, 174

Section (of a vector bundle), 153

Separability, 8

Shape operator, 174

Simplicial complex

generated by M , 187

Slepian’s inequality, 57

Spaces

piecewise smooth, see Manifolds

Spectral

density function, 109

distribution function, 109

distribution theorem, 109

under isotropy, 116
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via RKHS, 74

measure, 109

moments, 112

representation theorem, 110

real form, 112

under isotropy, 118

via RKHS, 74

Spectral moment

matrix, 289

second order, 289

Sphere bundle, 160

Spherical harmonics, 117

Stationarity, 102

bistationarity, 106

over groups, 119

strict, 102

Steiner’s formula, 142

Stochastic integration, 103

Stratified manifold, see Manifold, stratified

Stratified space, see Manifold, stratified

Stratum, 185

Submersion, 171

Sudakov–Fernique inequality, 59

Suitable regularity, 135

and basic complexes, 135

conditions for, 281

Support cone, 189

Supremum of a Gaussian field

distribution, x, 50, 57, 75

double-sum approach, 95

expectation, 14, 50, 59

validity of EC approximation, 349

volume-of-tubes approach, 216, 242

T random field, 388

Tangent

bundle, 153

space, 150, 152

generalized, 186, 196

vector

degenerate, 197

vectors, 152

Tensor, 154

alternating, 155

bundle, 159

contravariant, 155

covariant, 155

product, 155

symmetric, 155

Trace, 158

over random subspaces, 344

Transverse intersection, see Intersection,

transverse

Triangulation, 187

Tube, 215

volume of, 215, 223

Tube formula, 142

breakdown, 250

Euclidean examples, 143

on R
l , 238

on Sλ(Rl), 240

under Gaussian measure, 254

Upcrossings, 263

Valuation, 129

Vapnick–Červonenkis sets, 37

Vector

bundle, 153

field, 152

Volume form, 168

Warped products, 416

Wedge product, 156

double, 157

Weingarten equation, 174

Weyl’s tube formula, see Tube formula

Whitney

conditions, 187

stratified manifold, see Manifold, Whitney

stratified

Wick formula, 286

Wishart distribution, 336, 343, 346, 393


