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b-point function, 83 Brownian motion, 11, 45
n-point function, 55
g-analogues, 334 canonical partition function, 131
g-dimension, 334 Cayley tree, 294
central charge, 193, 195

abstract triangulation, 276 checker board polygons, 230
adjacency matrix, 85 Chern classes, 236
Alexander moves, 284 Chern-Simons theory, 7, 273, 297, 312,
algorithm, 286 336
algorithmic classifiability, 274, 286 Clebsch-Gordan coefficients, 324
algorithmic decidability, 286 Clifford algebra, 46, 51, 52
algorithmic recognizability, 284, 286 closed triangulations, 178
angular momentum operator, 53 cluster algorithms, 254
annealed average, 137, 238 co-associativity, 335
anomalous dimension, 44, 60, 102, 122, co-product, 334

215, 223 combinatorial equivalence, 277
area of lattice surface, 107 combinatorial Laplacian, 78
asymptotic expansion, 211 combinatorial manifold, 277
asymptotic safety, 273 combinatorial triangulation, 73
average distance, 63 combinatorial unitarity, 71
average internal length, 43 commutative *-algebra, 307
axioms, 298 compatibility, 278

computer simulations, 251

baby universe, 242, 265 conformal factor, 94
baby universe surgery, 291 conformal weight, 193
bare cosmological constant, 155 connected lattice surface, 107
Biedenharn-Elliott—Racah identities, 316, continuum distance, 214

329 continuum limit, 102, 182
Boltzmann factor, 14, 238 continuum loop equation, 199, 204
bottlenecks, 117, 240 continuum loop functions, 84
boundary, 74, 107 continuum mass, 214
boundary link, 106 continuum propagator, 214
branched polymer dominance, 103 cosmological constant, 19, 149, 150, 182
branched polymer model, 94 counting problem, 165
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critical coupling, 79 Euler’s formula, 72
critical exponent, 23, 31, 44, 60, 62, 260 excess angle, 76
critical exponent of mass, 110 exit loop, 216
critical exponent of string tension, 114 expectation value, 237, 252
critical exponent of susceptibility, 112 extrinsic curvature, 32, 125
critical hyper-surfaces, 197 extrinsic curvature coupling, 34, 127
critical slowing down, 254 extrinsic Hausdorff dimension, 100
crumpling transition, 130, 135, 143, 147
crystalline membranes, 147 factorization, 299
crystalline surface model, 137 fermionic random walk, 47
curvature assignments, 281 field redefinitions, 230
curvature-dependent action, 32 finite-size scaling, 260
finitely presented groups, 287

deficit angle, 76, 279 Fisher’s scaling relation, 44, 63, 102, 215
Deligne-Knudsen-Mumford flip, 255, 258

compactification, 236 fluid membranes, 137, 147
detailed balance, 252 free energy, 260
diffeomorphism classes, 279 Frobenius algebra, 302, 310
diffeomorphism invariance, 299 fugacity, 193
diffusion equation, 12 functional integral formalism, 297
dimensionless mass, 30 fundamental form, 32
dimensionless propagator, 30
dimer model, 191 Gauss—Bonnet formula, 72
Dirac operator, 46 Gaussian action, 24
Dirac propagator, 48, 52, 53 Gelfand-Dikii polynomials, 209
direct sum of TQFTs, 302 general covariance, 297
discrete approximation, 15 generalized loop equation, 175
discretized extrinsic curvature action, 127 generalized matrix models, 282
distance, 61 generating functions, 157, 169
Donsker’s theorem, 16 geodesic distance, 101, 212
double scaling limit, 183, 189, 233 geodesic triangle, 75
dressed scaling dimension, 197 geodesic two-loop function, 216
DTRS-model, 68 geometric path, 2, 19, 20
dual graph to a triangulation, 75 geometric random walks, 19
dual lattice, 212 geometric surfaces, 3
dynamically triangulated random surface Gibbs free energy, 96, 131

model, 68 gluing property, 321

Dyson-Schwinger equation, 247
Hamiltonian formalism, 249

effective rigidity, 53 hard dimer problem, 191

eigenvalue density, 231 Hartle-Hawking wave functional, 150,
Einstein—Hilbert action, 3, 149, 271, 284 155, 185

embedding of a branched polymer, 54 Hausdorff dimension, 42, 43, 61, 100, 139,
entrance loop, 216 152, 222, 291

entropy, 21 heat kernel, 12

entropy exponent, 154, 186 Helmbholtz free energy, 131

ergodicity, 252 Hermitian matrix model, 234
Euclidean Chern—Simons gravity, 315 hexatic membranes, 147

Euclidean space, 271 hyper-scaling, 263

Euclidean string theory, 270

Euler characteristic, 71, 107, 227, 274 imaginary magnetic field, 193

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/052101736X
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

052101736X - Quantum Geometry: A Statistical Field Theory Approach
Jan Ambjorn, Bergfinnur Durhuus and Thordur Jonsson

Index
More information

indecomposable TQFTs, 302

inhomogeneous Lorentz group, 311

interior vertices, 70

intersection indices, 236

intertwiner, 324

intrinsic anomalous dimension, 62

intrinsic Hausdorff dimension, 61, 101,
293

intrinsic mass, 62

intrinsic physical mass, 62

intrinsic susceptibility, 63

intrinsic two-point function, 61

irreducible surface, 116

Ising model, 192, 238

isomorphic triangulations, 75

KdV-hierarchy, 199, 209
Kontsevich model, 234
Korteweg—de Vries hierarchy, 199

labelled triangulations, 256
Laplace—Beltrami operator, 38
lattice Laplacian, 22

lattice loop, 107

lattice path, 20

lattice propagator, 22

lattice random surface model, 68
lattice surface, 105, 106

Lee-Yang edge singularity, 193, 239
link, 54, 105, 106

loop equation, 160, 175

loop function, 79, 107, 155

loop insertion operator, 167, 201, 235
Lorentzian space-time, 271
LRS-model, 68, 104

magnetic field, 193
Majorana field, 239
Marinari-Parisi model, 249
Markov chain, 252

mass, 95, 110

massive scaling limits, 199
matrix models, 226

mean curvature, 125

mean field theory, 90, 241
mean-square extent, 43, 100
Mermin—Wagner theorem, 143
metric structure, 278
Metropolis algorithm, 254
Metropolis updating, 253
minimal baby universes, 242

Index

minimal conformal field theory, 240
Minkowski space, 273

modified adjacency matrix, 85
moments, 171

moments M, and J;, 165

Monte Carlo methods, 270

Monte Carlo simulations, 251, 289
moves, 254, 284, 317

multi-critical hyper-surface, 190
multi-critical models, 189, 198
multi-loop functions, 181, 235
multiple Ising system, 246

Nambu—Goto action, 66
nilpotent elements, 310
non-perturbative regularization, 233

one-dimensional gravity, 19

order of simplexes, 279

order of vertices, 54
Ornstein—-Uhlenbeck process, 45
Osterwalder-Schrader axioms, 271
Osterwalder—Schrader positivity, 146

Painléve equation, 210, 233

parameter manifold, 71

parametrized piecewise linear paths, 12
parametrized random surface theory, 139
partition function, 80, 252, 309
peeling, 218

persistence length, 141

physical mass, 103

physical string tension, 103
piecewise linear manifold, 69
piecewise linear structures, 278
piecewise linear surface, 70, 73, 75
piecewise linear topology, 277
PL-manifold, 278

planar branched polymer, 54
planar lattice random surfaces, 107
plaquette, 105, 106

PLRS-model, 107

pockets, 213

Polyakov action, 67, 72

Polyakov string theory, 270
polygons, 166

Ponzano-Regge construction, 338
pre-string equation, 205

primary fields, 195

propagator, 18

pseudo-critical point, 260
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pseudo-manifolds, 276
puncture, 83, 186

quantum deformations, 333
quantum geometry, 263
quantum gravity, 271
quantum universe, 294
quenched average, 238

radius of gyration, 100

random walk representation, 13

reduced one-point function, 56

reduced tensor product, 335

Regge calculus, 6, 68, 73

regular triangulations, 156, 277

regularized propagator, 30

relevant eigenvalues, 262

renormalization, 182

renormalization group, 18, 61, 262

renormalized gravitational coupling, 188

reparametrization, 19

reparametrization invariance, 2

reparametrization invariant measure, 19,
20

Reshetikhin—Turaev invariants, 337

Riemann surfaces, 236

Riemannian curvature tensor, 274

Riemannian random walks, 24

Riemannian structure, 279

rigid random walk, 32, 45

scalar curvature, 272

scale transformation, 34
scaling ansatz, 262

scaling dimension, 196, 261
scaling limit, 122, 238

scaling relations, 260
Schrédinger representation, 300
Schrédinger equation, 209
second fundamental form, 125
self-avoiding random walks, 65
signature, 274

simplicial complex, 275
simplicial quantum gravity, 275
singlet representation, 325
slicing, 218

spanning property, 309
spanning tree, 80

specific heat, 134, 262

spin operator, 53

spin susceptibility, 262

statistical mechanics, 251
Stirling’s formula, 281

stochastic process, 252

string coupling constant, 71, 198
string equation, 205

string susceptibility, 84, 243
string tension, 95, 96, 114
subadditive function, 98, 213
subdivision, 277

superstring theory, 272
supersymmetry, 272

surface tension, 97
susceptibility, 34, 59, 84, 112
susceptibility exponent, 43, 84, 85, 186
symmetry factor, 227, 256

tangent-tangent correlation function, 41
tangent-tangent correlation length, 42
Teichmiiller space, 69

three-dimensional gravity, 311
topological fluctuations, 275

topological gravity, 237

topological quantum field theory, 298
topological theory, 7

topological weight, 71

transfer matrix, 45, 223

transition function, 252

triangulation, 73, 277

Turaev—Viro theory, 7, 337

Turing machine, 286

two-dimensional quantum gravity, 238
two-point function, 34, 40, 48, 53, 151, 292
type I triangulation, 74

type 11 triangulation, 74

type IIA triangulation, 91

type 1II triangulation, 74

ultraviolet fixed point, 273

unitary two-dimensional TQFTs, 303

universal enveloping algebra, 333

universality, 5, 16

unrestricted triangulations, 157, 166, 212,
277

updating of geometry, 254

vertex, 54, 106
Virasoro generators, 248
volume preserving diffeomorphisms, 256

wave-function renormalization, 18, 24, 183
Wick contractions, 226
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Wiener measure, 13-15
Wiener random walk, 45
Wigner 6j-symbols, 315, 325
Wigner’s semicircle law, 232
WK B-expansion, 209

word problem, 288
world-sheet, 71
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