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quantum (cont.)
fluctuations 11, 17, 34, 161, 220, 228, 229, 260,
298, 330, 342, 337, 358, 390, 462
fundamentalism and time 393
gravity 13, 41, 55, 61, 126, 139, 161, 167, 234, 243,
306, 310, 311, 340, 352, 356, 362, 379, 384,
393
mechanics of closed systems 199
potential 358
state 202, 229, 230, 236, 242, 299, 300, 323, 343,
361,492
state of the Universe 183, 202, 237, 320
theory 6, 55, 61, 126, 183, 211, 229, 295, 330, 337
quasars 41, 54, 150, 169, 172, 174
quasi-isolated sub-systems 501
quasi-isotropic singularities 97
quasiprobability 434, 444
Quine, W. V. 0. 74
quintessence 12, 478

radiative feedback 144, 145, 166
radio quads 150
Randall-Sundrum 58, 60
random process 8, 357
randomness 10, 121
rare 169, 170, 186, 192, 199, 229, 462
reductio ad absurdum 323
reduction map 490, 492
reflective equilibrium 263, 410
Reichenbach, Hans 263
relational quantum mechanics 299, 310
relationism 379
return of the observer 385, 190
Riemann hypothesis 318
Robertson—Walker spacetime 15
rotation

curve 42, 147

velocity 139, 142, 147, 174
Rovelli, Carlo 264, 300, 379

Salpeter timescale 172
satisfaction 268, 324
scalar electrodynamics 358, 366
scalar field 15, 17,91, 92, 94, 95,97, 119, 124, 191,
193, 216, 218, 356, 358
scalar gravity 268, 273
scale decoupling principle 116
scale factor measure 419
Schrodinger, Erwin 300
Schrodinger equation 10, 11, 229, 297, 301, 306, 336,
356, 492
functional 361, 366
scientific
method 105, 109, 113, 444, 445
progress 62, 71, 72, 264, 268
proof 32
revolution 66, 67
scope of the theory 5, 32, 443
sculptor 147
search for “nine numbers” 95

self-interacting dark matter (SIDM) 150, 152
self-locating belief 399, 402, 412
semi-classical approximation 203, 356, 357, 361, 365
semi-classical gravity 356
sensations 321
sensible quantum mechanics 321
sentient being 325, 327
sentient experience 320, 322, 321
set theory 13, 80
shear 86, 87, 104
shear anisotropy 100, 104
shocks 104
simulations 85, 104, 110, 138, 141, 142, 144, 161,
166, 173, 176
singularity [singularities] 13, 31, 85, 88, 97, 126, 221,
234,244,247, 286, 308, 314, 363, 378, 392,
479
singularity theorems 13, 86
Skilling, John 438
slice 58, 249, 251, 260, 341, 458
Slipher, Vesto Melvin 51, 469
Sloan digital sky survey (SDSS) 67, 139
small Magellanic cloud 140, 151
spacetime
average density 324
metric 55, 191, 469
singularity 31
spatial
density 324
diffeomorphism 357, 358, 369
homogeneity 20, 24
hypersurface 58, 213, 245
isotropy 20
spatial curvature 13, 15, 91, 104, 213, 470, 471,
476, 478
topologies 13, 100, 103
spatially homogeneous and isotropic universes 99
specific predictions 29
spin 96, 266, 275
spinfoam cosmology 312
spheroid 146, 147, 149, 162, 163, 172, 174
spontaneous collapse 340, 343, 357, 391
spurious linearizations 99
square root of the metric 274, 275
stable 55, 85, 86, 90, 91, 119, 121, 244, 257, 460, 462,
470
standard model of cosmology (SMC)
big bang nucleosynthesis 109, 213, 447
Friedman—Lemaitre-Robertson—Walker models,
see FLRW model
initial state 8, 118, 213, 214, 215, 217, 221, 232,
244,247, 249, 255, 256, 290, 295, 340, 350,
487, 488, 494
parameters 15, 21, 22, 29, 52, 95, 104, 130, 136,
139, 195, 200, 212, 451, 459
standard 191-generation 95
starburst 143, 147, 174
star[s]
first 53, 116, 119, 146, 166
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formation 142, 143, 144, 147, 149, 162, 163, 169,
170, 173, 174, 175
initial mass function 146, 170
rate of formation 144, 162, 172, 174, 175
start of the Universe 11, 17, 25, 31
state-independent 322
static universes 87
statistical explanation 432, 436, 437
statistical-mechanical probability measure 500
statistically 26, 189, 324, 429, 433
steady state theory 88
steady state universe 91, 92, 475, 481
stellar streams 151, 152
strength 87, 98, 131, 162, 207, 338, 378, 412, 460
strength of a system of differential equations 98
string landscape 45, 193, 257
string-theory landscape 436
subjective 61, 238, 266, 289, 303, 318, 320, 437, 444,
449, 452
substructure 149, 150, 151, 161
“sudden” finite-time singularities 97
suffering 325, 326
sum 190, 202, 243, 244, 254, 310, 313, 320, 436, 454
sunrise 145
supernova 13, 19, 50, 142, 144
supernovae, type la 151, 162, 447
supersymmetry (SUSY) 42, 252, 448
syllogism 325
symmetric bounce 324
symmetry 5, 7, 15, 31, 46, 85, 124, 189, 244, 253,
259, 268, 272, 296, 335, 337, 366, 437, 487,
491, 503
synchronous
reference system 96
system 96

Tegmark, Max 44, 45, 423, 424
telescopes 3, 19, 43, 163, 299, 306, 447
temperature anisotropy 104
temporal direction 504
thermodynamic properties 501
thermodynamical charateristics 502
thermodynamics 49, 55, 90, 257, 286, 288, 290, 296,
451,497, 501
testing of models 19, 429
the HI nearby galaxy survey (THINGS) 147
theory
high-level 490, 491, 492
low-level 490, 491, 492
of everything (TOE) 43, 68, 314
thermal
equilibrium 118, 248, 323, 448
fluctuations 161, 214, 215, 228, 249
third person
descriptions 181, 182, 184
probabilities 181, 182, 184
probabilities for what occurs 183
theories 181, 182
three-curvature (3-curvature) 100
three-volume (3-volume) 323

time
arrow 232, 286, 291, 296
flow 41, 57, 60, 285
limits of 377
order 389
passage of 40, 502
passing of 500
quantum problem of 379, 389, 391
relaxation 501
scale, problem of, see problem
time-clock relation 379, 385
time-oriented subsystem 289, 292
time-reversal-symmetric dynamical laws 500
time-travelling paths 85
Tolman, Richard 13, 269, 470, 472
too big to fail (TBTF) 474
topological identifications 103
topology 13, 96, 99, 101, 103, 245
of the Universe 100, 111
traditional anthropic reasoning 188, 189, 197
trajectory (trajectories) 6, 92, 210, 241, 242, 244, 245,
249, 252, 260, 319, 364, 378, 386, 391, 490,
501
turbulence 104, 174
Turing machine 502
typical 86, 111, 115, 129, 132, 164, 166, 171, 182,
188, 245, 256, 326, 360, 397, 404, 425, 459,
504
typicality 194, 200, 201, 397, 404, 433, 447, 463
typicality assumption 182, 189

ultraviolet catastrophe 323
unaccounted-for correlations 434, 436
uncertainty about what exists 34
under-determination 105, 429
unexpected unifications 33
unhappiness 324
unifications 15, 18, 33
unified field theory 98, 479, 480
unimodular gravity 28
uniqueness of the Universe 3, 8, 23, 222
universality of free fall 127, 267
Universe
age of the 23, 43, 55, 136, 172, 188, 196, 258, 378
block 57, 58
larger 184, 186, 193, 199
self-created 49
unobservables 70
unpredictability in cosmology 11
uroborus, cosmic 41, 43, 61

vacuum energy 27, 28, 33, 52, 162

vacuum fluctuations 194, 216, 229, 230, 236,
320, 404

VELA 144, 145

very massive object (VMO) 53

Vink 371

violation 253, 325, 362, 488

violent disk instabilities (VDI) 146

visual horizon 18, 25, 26, 105
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averaging 285, 324 white dwarfs 53, 137
weighting 186, 192, 323 Wilkinson microwave anisotropy probe (WMAP)
von Seeliger, Hugon 324 mission data 52, 95, 97, 139
satellite 22, 169
Wald, Robert (Bob) 285, 292 world religions 326
warm dark matter (WDM) 148, 149 worldliness 78, 213, 296
wave worldviews
functional 363, 369 cosmocentric 43
function 11, 49, 58, 70, 116, 202, 229, 232, 236, galactocentric 43
255,299, 304, 314, 320, 335, 340, 342, 351, geocentric 43
357, 359, 360, 364, 386 heliocentric 43
function of the Universe 191, 300
weighted xerographic distribution 184, 200, 201
integral 322
sum 322 youngness paradox 420
Weyl curvature 104, 250
Weyl’s principle 379, 385, 386, 393 Zurek, Woytek 338
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