Subject Index

A transformation 74, 395
Y transform 73, 390

actuality, see possibilities vs. actuality
adequacy of analysis 134-135
adequate propensity assignment 272
agency 130, 134
alternatives
local 11
history-wise 62
point-wise 61
to vs. for 3-6
at least inus condition 135, 144, 146, 151,
152, 155, 415-417
atlas 308
automorphism 344

b-ball, see topology, b-ball
B-history 300, 309
backward branching 26
Bartha topology, see topology,
diamond
basic outcome, see events, outcome
basic propositional transition, see
transition, basic
basic transition, see transition, basic
basic transition event, see transition, basic
Bayes’s theorem 160, 202, 205, 209, 213
Bell-Aspect experiment
BST analysis of 282-291
the setup of 281-282
Bell-CH inequality
analysis of BST derivation 290-291
BST derivation of 284-289
bifurcating curves, see curves, bifurcating
blatant inconsistency, see transition, set of
transitions, blatantly inconsistent
Branching Space-Times
common structure 40
core theory 24-40
postulates of 40

structure with space-time locations
definition of 38-39
relation to Weiner’s postulate
39-40
vs. possible worlds 6-8, 13-22
Branching Time xi, 27
Historical Connection 34
semantics, see semantics, branching-style
temporal instants 38
BST, see Branching Space-Times
BSTo»
extended structure 237
is a BSTg, structure 241
superdeterministic extension of 242
probabilistic structure 189
probabilistic surface structure 268
structure 51
surface structure
contextual extension of 251
definition of 234
motivation for 231-234
non-contextual extension of 250
vs. BSTNg 70-75, 401
BSTxg
structure 62
featureless 358
vs. BSTgp, 70-75, 401
BT, see Branching Time
buckling column 330

C/E independence 235
C/E propensity independence 277
C/Ext independence 246
Cambridge change 349, 351
Cauchy surface

definition of 315

foliation by Cauchy surfaces 319
causae causantes

for an event 356

in BSTr with MFB

definition of 154



in BSTyg without MFB
as at least inus conditions 154
definition of 154
in BSTy, with MFB
as at least inus conditions 151
definition of 150
in BSTy, without MFB
as at least inus conditions,
144, 146
definition of 142
in BSTyr with MFB
as at least inus conditions 157
causal alternatives for a set of transitions,
see transition, set of transitions,
causal alternatives for
causal branching 26
causal confluence 25
causal dispersion 25
causal probabilities, see propensities
causation
deterministic vs. indeterministic 129
cause-like loci
for a lower bounded chain
in BSTg; 120
in BSTNF 125
for a transition in BSTng 153
for a transition in BSTg, 139-141
for an event 356
chain
definition of 12
initial and final segment of 45
the set of chains ending in but not
containing e 45
the set of history-relative suprema for
an upper bounded chain 45
change
Cambridge 349
dynamic 349
chart 308
choice
experimenter’s 224, 225, 230, 232,
233, see also experimental
control, 287
Nature’s 224, 225, 230, 232, 233
choice point
definition of 50
properties of 51-52
vs. choice set 43-44
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choice set
alternative histories at ¢ 62
definition of 61
for histories 62
properties of 63-70
co-presentness
definition in terms of causae
causantes 356
strengthened definition 384
vs. simultaneity 347
coin toss 12,167,171, 172, 174, 175,
183,412
combinatorial consistency, see transition,
set of transitions, combinatorially
consistent
combinatorial funny business, see funny
business, combinatorial
common cause 103
principle 112
compatible events, see events, compatible
vs. incompatible
conditions
necessary vs. sufficient 78
connection, historical, see historical
connection
consistency
of a proposition 77
of a set of events 25
of a set of transitions 92
continuity 36
Dedekind 389
continuously extendible gluing, see gluing
function, continuously extendible
corkscrew story 213-217
correlations
modal 104, see also funny
business 108
modal of the simplest kind 105
non-local 280, 282
probabilistic 263-291, see also
probabilistic funny business
non-local 196
corresponding probability
spaces 274
corresponding transitions 271
cosmic censorship 320
counterfactuals 15
counterparts 7
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curves
bifurcating
in non-Hausdorff
manifolds 326-328
of the first kind 325
of the second kind 325
causal 315
closed causal 316
vs. BST 317-334
inextendible 315
null 315
spacelike 315
timelike 315

Dedekind continuity, see continuity,
Dedekind
Dedekind cut, see continuity, Dedekind
density 36
determinism
BST definition of 54
Butterfield’s definition of 322
global vs.local 329-334
diamond topology, see topology,
diamond
die
God playing 229
rolling as indeterministic event 79,
88,167
differential manifold, see manifold,
differential
directed set 28
domain of dependence 315
downward directed set 31
dynamic time, see time, dynamic

EFE, see Einstein field equations
Einstein field equations 318
Einstein-Podolsky-Rosen argument 106
elementary possibility
até 64
ate 53
elsewhere, see wings, problem of
EPR, see Einstein-Podolsky-Rosen
argument
events 10
basic disjunctive outcome 87
basic scattered outcome 84
compatible vs. incompatible 31

deterministic disjunctive outcome 83
disjunctive outcome 79
fragile vs. non-fragile 26
initial 78
outcome 78-79
point-like 10, 17, 24, 25
scattered outcome 78
space-like related 33
space-like separated, see events,
space-like related
the proper past of 45
transition, see transition
experimental control 225-227,234,
see also choice, experimenter’s 265
experimenter’s freedom, see freedom of
experimenters
extended structure, see BSTq,, extended
structure
external relations 9

fork
up vs. down 25-26
freedom of experimenters 226
funny business
combinatorial 111
explanatory 115, 403
modal 119
sticky 375
probabilistic 199
space-like related modal of the simplest
kind 106
future
dynamic
definition in terms of causae
causantes 360
desiderata for 353
semantic style definition of 366

genBST
compatibility 337
consistency 337
history 337
structure 335
generalized manifold, see manifold,
generalized
generic instruction set, see instruction
sets, generic
geodesic 315, 326, 331-333, 335



GHZ experiment, see
Greenberger-Horne-Zeilinger
experiment

globally hyperbolic space-time 319

gluing function

continuously extendible 326
definition of 326
Greenberger-Horne-Zeilinger
experiment 223
BST analysis of 253-262
contextual instruction sets
for 260-262
non-contextual instruction sets
for 257-260
surface structure for 255

Hausdorfl manifold, see manifold,
Hausdorff
Hausdorff property, see topology,
Hausdorff
hidden variables
contextual, see instruction sets,
contextual
deterministic 232
non-contextual, see instruction sets,
non-contextual
probabilistic, see also instruction sets;
BSTy,, extended structure 275
quasi-deterministic 409
Hilbert space 253
historical connection 33-36
historical necessities, see necessities,
historical
history 10-12,29
human control, see experimental control
Humphreys’s paradox 201-205
diagnosis of 205-213

incompatible events, see events,
compatible vs. incompatible

incompleteness of quantum mechanics,
see Einstein-Podolsky-Rosen
argument

inconsistency, blatant, see transition, set
of transitions, blatantly
inconsistent

indeterminism

agent-induced 252
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as a prerequisite for causation 129-132
BST definition of 54
global vs.local 329-334
induced by experimenters’ choices 233
Nature-given 268
with choice 57
without choice 56
index of evaluation 100
indexical 6,17, 352
essential 346
token-reflexive analysis 352
infimum
definition of 36
existence of infima for chains 36
initial events, see events, initial
initial value problem 314, 316
in General Relativity 318-320
instruction sets
contextual 250
for GHZ experiment 253-262
generic 235
nesting of types of 252
non-contextual 248
relations between different
types 252-253
superdeterministic 242
inus condition 135
inus-related condition, see at least inus
condition
invariance under a structure’s
automorphisms 344
isometry 315
IVP, see initial value problem

Kervaire topological manifolds 314,
324, 340

Konstanz 4

Krakéw 4

Kuratowski-Zorn lemma, see
Zorn-Kuratowski lemma

later witness intuition 26, 28
lifted histories
for N-multiplied structures 268
for extended BST structures 237
local alternatives, see alternatives, local
local Euclidicity, see topology, locally
Euclidean
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location
spatio-temporal 38
loopholes
in quantum correlation
experiments 229
loophole-free Bell experiment 229
lower bound 36

M property 34
manifold
differential 308
generalized 308
Hausdorff 308
non-Hausdorff 309
topological 309
Markov condition
finite case, see propensities, finite-case
Markov condition
generalization of 193
matching set for a history 236
MBS, see Minkowskian Branching
Structure
Minkowski space-time 24, 28, 294
Robb’s axiomatization of 24
Minkowskian Branching Structure 298
base set 299
equivalence relation 299
ordering 299
preliminary definition of 55
region of overlap 296
scenarios 295-296
splitting points 296
Minkowskian ordering, see ordering,
Minkowskian
modal correlations, see correlations,
modal
modalism vs. eliminative analysis of
modalities 19-21

N-multiplied structure 269
is a BSTo, structure 270
probabilistic 274
necessary conditions, see conditions
necessities, historical 100
new foundations for BST, see BSTnE
No Conspiracy 265, 286
no faster than light signalling 228, 265
no go theorems 224, 260, 262, 281

non-Hausdorff manifold, see manifold,
non-Hausdorff

non-locality xi, xii, 155, 195, 196, 229,
230, 280, 282

occurrence proposition
for basic propositional disjunctive
outcome 87
for events 78-79
for transitions 81
octahedron 167,177, 183
open ball, see topology, open ball
ordering
Minkowskian 28, 294
partial
strict 24
weak 25
outcome
basic outcome of e 53
basic propositional disjunctive
outcome 87
outcome chain 78
outcome events, see events, outcome
Outcome Independence 275,276

Parameter Independence 285
partially ordered set, see ordering, partial
past
dynamic
definition in terms of causae
causantes 360
desiderata for 353
semantic style definition of 366
past cause-like loci 240
PCP, see prior choice principle
peaceful coexistence 228
pendulum 131, 132
PFB, see funny business, probabilistic
Pittsburgh 4
point, see space-time points; events,
point-like
pointilisme 293
poset, see ordering, partial
position, see location
possibilities
epistemic 5
graded 103, 159
historical, see possibilities, real



local 51, 64
logical 5,16
metaphysical 5,16
natural 5,16
physical 5,16
real 3-5,16-17, 100
as alternatives for the future 3
represented via branching vs. possible
worlds, see Branching
Space-Times, vs. possible worlds
technological 16
vs. actuality 3,5
possible worlds, see world, possible
postulates of BSTg,, see BSTy, structure
postulates of BSTNg, see BSTnr structure
postulates of core BST theory, see
Branching Space-Times, core
theory, postulates of
pre-causal order 9, 12, 24, 25, 128
pre-causal relation, see pre-causal order
present
dynamic
definition in terms of causae
causantes 359
desiderata for 353
motivations for 349-352
vs. static 347
in special relativity 343-349
presentism 342
prior choice principle
in BSTgp 50
in BSTNF 62
probabilistic funny business, see funny
business, probabilistic
probabilistic hidden variables, see hidden
variables, probabilistic
probability
assigned to transitions 161
causal, see propensities
faithfulness 163
for histories 161, 165
joint 175
Cartesian product construction
174
Kolmogorovian 159
marginal property 175
Vvs. propensity, see propensities vs.
probabilities
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probability space 159
infinite case 185
propensities 162
constraints on the domain of 187
finite-case Markov condition
179, 186
general marginal probabilities 188
law of total causal probability 187
metaphysical constraints on
162-164
objections to 200-217
vs. probabilities 162, 164-166
property attribution 295
proper 297
proposition
consistent, see consistency, ofa
proposition
contingent 77
definition of 77
false in history 77
necessary and sufficient conditions
for 78
true in history 77
universal 77

random variables

corresponding 274

definition of 196

independent vs. correlated 197
real possibility, see possibilities, real

Schrodinger’s cat 136
seeing to it that xi, 99, 130, 149
semantics
branching-style 98-102
Ockhamist 99-102
Peircean 99
transition 100
settling 130
simultaneity
as an equivalence relation 344
in Minkowski space-time 344
Vvs. co-presentness 347
singlet state 107, 281
SLR, see events, space-like related
space-like correlations 106, 183-185,
193,223, 224, 227, 228, see also
funny business 229
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space-time
extension of 315
maximal 315
time-orientable 315, 316
space-time points 293
splitting of histories, see also choice point;
choice set
in BST92
definition of 50
properties of 51-52
in BSTNF
definition of 62
properties of 63-70
splitting point, see choice point
spooky action at a distance 107, 227
spukhaft, see spooky action at a
distance
sticky modal funny business, see funny
business, modal, sticky
STIT, see seeing to it that
strong causality 317
strong cosmic censorship 320
submanifold 310, 311, 314, 323, 328, 334,
340
sufficient conditions, see conditions
super-independence 279
superdeterminism 279
supremum
definition of 36
existence of history-relative suprema
for chains 37

Taub space-time 320
non-isometric extensions of 321-322
Taub-NUT space-time 321
Thin Red Line 18, 32
time
direction of 12, 32
dynamic, see also future, dynamic; past,
dynamic; present, dynamic 343
in Minkowskian Branching
Structures 379-382
token-reflexive expression, see indexical
topological manifold, see manifold,
topological
topology
b-ball 305-306, 309-312

diamond 311
definition of 92
history-relative 93
in BSTgy 93-95
in BSTNF 96-98
Hausdorft 93
locally Euclidean 95
of BST 92-98
open ball 93, 95, 305, 309-311
subspace 93
Tour de France 201
transition
basic
in BST92 86
in BSTNF 89
deterministic 59
event-like
in BSTy, 80-81, 86
in BSTNF 89
indeterministic 59
occurrence proposition for, see
occurrence proposition, for
transitions
ordering in BSTqy 59
proposition-like
in BST92 86
in BSTNF 89
set of transitions
blatantly inconsistent 109
causal alternatives for 186
consistent, see consistency, of a set of
transitions
downward extension of 113
inconsistent, see consistency, of a set
of transitions 108
notation 91
simple location for 138
to a deterministic disjunctive outcome
in BST92 83
trivial 59
vs. implication 81-82
translatability results 72-75, 401

undividedness
in BSTy)
definition of 49
properties of 51



in BSTNF
definition of 62
properties of 63-64
upper bound 36

vacuum Cauchy development (VCD) 319

Weiner’s postulate 37, 38, 40, 46, 49, 303,
393, 397
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wings, problem of 54, 55,76
world
actual 3
Our World 8-9
possible 3,6-8
possible world
accessibility relation 15, 16

Zorn-Kuratowski lemma 30
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