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action
average, 27
bare, 16, 208, 217
effective, 20, 30, 208
Effective Average, see EAA
Holst, 230
ADM formalism
geometry, 235-236
anomalous dimension, 310
Newton constant, 137
Ashtekar variables, 234
Asymptotic Safety, 2, 14
enhanced predictivity, 255
predictive power, 80
Asymptotic Safety scenario, 77
average action, 27

background field method, 8, 48
background geometry
S4, 135, 297
CP2, 297
S§2 x 82,299
Einstein, 298
Ricci-flat, 297
Background Independence
first kind, 3-4, 6-8, 65
second kind, 15-16, 65
beta function, 14, 30, 41
ADM formalism, 240
bimetric Einstein—Hilbert, 181
dimensionless, 57
Einstein—Hilbert truncation, 140
Hilbert—Palatini formalism, 231
QED coupled to QEG, 252
beta functional, 55
conformal factor (LPA), 199
dimenionless, 60
scalar field theory, 37
topology dependence, 201
Bianchi identity, 293
bimetric approach, 7
black hole
causal structure, 274

entropy, 291

remnant, 276

RG improvement, 272

singularity, 273

thermodynamics, 274
BRST transformation, 112

C function, 291
Capovilla—Dell-Jacobson action,
221
Causal Dynamical Triangulation,
18, 242, 244
coarse-graining, 26
interpretation, 97
matter fields, 96
Coleman—Weinberg potential, 47
composite operator, 289
conformal factor instability, 189
convexity, scalar potential, 38
correlation function, 19
cosmological constant problem,
149
coupling constant, 14
essential, 81
generalized, 29, 56
inessential, 81
running, 29
critical exponent, 68
Einstein—Hilbert truncation, 154
curvature monomial
basis, 295
identities, 296
curvature tensor, 293
cutoff
adjusted, 45, 142
compactly supported, 163
complex frequency, 316
exponential, 21, 162, 312
generalized exponential, 162, 312
mass-type, 316
optimized, 163, 315
sharp, 163, 312-315
cutoff action, 20—22
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cutoff function, 21

general properties, 311
cutoff identification, 265
cutoff mode, 193

decoupling, heavy modes, 44
diffeomorphism, 91
foliation preserving, 236
modified, 225
dimensional reduction, 269
dimensionless coupling constants, 57
Einstein—Hilbert truncation, 139

EAA, 7,11

gravity, 117

integral form, 121

Hilbert—Palatini formalism, 229

level expansion, 176

scalar fields, 22
Effective Average Action,

see EAA

effective field equation, 10, 22
effective field theory, 81
Einstein—Cartan gravity, 220

gauge fixing, 223
entanglement entropy, 291
exponential map, 106

Faddeev—Popov determinant, 111
Faddeev—Popov operator, 113
field
ADM formalism, 235
averaged, 26
mode expansion, 96
field theory
effective, 2
fundamental, 2
fine-structure constant, 251
prediction, 259
fixed functional
f(R)-type, 286
properties, 283-284
scalar, 40
stability analysis, 201
fixed singularity, 285
flow
dynamical system, 61
linearized, 67—68
Fourier transform, 294
fractal, 267
FRGE, 5, 9-13
component form, 14, 30, 56
conformally reduced gravity, 191
equivalent form, 24

Index

gravity, 120

Hilbert—Palatini formalism, 230

reduced, 130

scalar field, 23

single-metric truncation, 131
functional RG equation, see FRGE

gauge fixing
background type, 112
generalized harmonic gauge,
113, 239
proper time, 238
gauge transformation
background, 11, 112
quantum, 10, 110
General Relativity, 1
Gibbons—Hawking term, 290
gravitational antiscreening, 146
gravity
broken phase, 88
unbroken phase, 88
gravity-matter fixed point, 249
enhanced predictivity, 251

Halpern—Huang direction, 74
harmonic gauge, see gauge fixing
heat kernel, 301

coefficient, 302-304

early time expansion, 302

off-diagonal, 305
hierachy problem, 262
Hilbert—Palatini action, 221
Holst action, 222

Immirzi parameter, 222
renormalization, 232-233
small-large duality, 233

infinite-order problem
gauge theory, 100
gravity, 102

inflation
NGFP-driven, 278

irrelevant operator, 68

Landau pole, 252

Laplacian, 294
background, 114
gauge theory, 95
Lichnerowicz, 160
spectrum S*4, 199

lapse function, 235

Lie derivative, 91

Loop Quantum Gravity, 17
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marginal operator, 68 Quantum Einstein Gravity,
metric see QEG

background, 7 quantum spacetime, 263
degenerate, 5 effective dimension, 268
exponential split, 108
fluctuation, 7 reconstruction formula, bare
linear split, 7, 109 action, 214
operator, 87 reconstruction problem, 16
reference, 266 relevant operator, 68
Robertson—Walker, 276 renormalizability
Schwarzschild, 271 nonperturbative, 2
spatial, 235 renormalization
metric fluctuation nonperturbative, 75
traceless decomposition, 134, 317 perturbative, 75
transverse-traceless decomposition, renormalization group
282, 317 flow, 5, 14, 62
metric quantum gravity, time, 39
see QEG trajectory, 14, 29
minimal length scale, 268 complete, 76
mode expansion Wilson—Kadanoff, 207
ordered set, 96 RG fixed point
moving singularity, 285 Gaussian, 15, 71
non-Gaussian, 15, 71
NGFP trajectory, 67
2 4 e-dimensional gravity, 83 RG improvement, 47, 265
R2-truncation, 168 black hole, 272
R? 4 C?-truncation, 172 cosmology, 277
ADM formalism, 240 Riemann tensor, 293

conformally reduced Einstein—Hilbert, 198
Einstein—Hilbert truncation, 151, 164-166 scalar field theory

gravity-matter, 249 beta function, 42
Hilbert—Palatini formalism, 232 beta functional, 37
polynomial f(R)-truncation, 171 EAA, 22
QED coupled to QEG, 254 FRGE, 23
two-loop counterterm, 288 LPA, 35
noncommutative geometry, 17 scaling operator, 68, 290
scalar field theory, 73
paramagnetic dominance, 288 self-consistent background, 125
phase diagram volume profile, 243
bimetric Einstein—Hilbert, 182 self-similarity, spacetime, 267
conformally reduced Einstein—Hilbert, 197 shift vector, 235
Einstein—Hilbert truncation, 156 shooting method, 286
QED coupled to QEG, 257 spacetime
phase space Bianchi IX, 280
Hamiltonian, 61 classical, 18
Planck cell, 17 QEG, 90
Planck scale, 147 quantum, 17, 267
Plebanski action, 221 spacetime torsion, 221
primordial fluctuations, 279 spectral dimension, 269-270
spin connection, 246
Q-functional, 138, 308-309 split symmetry restoration, 184
QEG, 16, 87 split symmetry transformation, 8,
building blocks, 89 51, 108-109
space-time, 90 stability matrix, 67
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Standard Model, 1 single metric, 130
Asymptotic Safety, 248 two-loop counterterm, 287
stress-energy conservation, 177
supertrace, 55 universal quantity, 38, 42, 69
unstable manifold, 14, 70
tadpole equation, 126 dimension, 70, 174
tetrad, 220 parameterization, 173
Theory Space, 13, 28-29 UV critical hypersurface,
connection, 108 see unstable manifold
flat, 109
coordinate transformation, 64 vertex expansion,
geometrical picture, 55-60 see EAA| level expansion
metric gravity, 124
QEG, 94 Ward identity
reduced, 203 BRST, 123
threshold function, 138, 310 modified BRST, 122
torsion tensor, 223 modified split symmetry, 123,
truncation, 31-35 split symmetry, 205
R2, 159 ‘Ward operator, 224
R?2 +C?, 159 weak hypercharge, 261
bimetric ansatz, 128 Weinberg, Steven, 77
bimetric EH, 178 Wetterich equation, 23
conformal factor (LPA), 198 Weyl tensor, 294
conformally reduced Einstein-Hilbert, 194 Wigner—Weyl-Moyal formalism,
Einstein—Hilbert, 132 Wilson—Fisher fixed point, 40
Holst type, 230 Wu-Yang ambiguity, 98
infinite-dimensional, 282
LPA, 35 Yang—Mills theory, 92
polynomial f(R), 160 Yang—Mills connection, 301
QED coupled to QEG, 252
reliability test, 162 zero mode, 92
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