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cognition. See also moral cognition; thinking
classical Indian, 90-92
counterfactual representations, 537-538
effortless attention, 798-801
imagination, 99—-100
offline, 99
online, 99
underlying art, 595-596
cognitive behavior therapy, 720
cognitive biases, 515, 519
cognitive distance, 319-320
cognitive flexibility
decision-making, 427429
flow, 804
cognitive interview, 115
cognitive maps. See also neuroscience
defined, 312-315
hallucination, 734-737
locating the self, 315-322
neuroanatomy, 322-325
phenomenology, 639
communication
child development, 640—641
mother-infant, 638
musical imagery, 635-639
conceivability principle, 70-71, 75
confabulation, 306-308
confirmation bias, 520
confusion (Buddhist), 502
congenital aphantasia, 693—-694
consciousness
Buddhist, 510
dreaming, 659-660
imagination, 5
meditation, 783-784
consciousness requirement, 284-286
consequentialist ethics, 391
conservation techniques, 59-61
constraints (predictive processing framework),
102-104
constructive episodic simulation, 339
conceptual development, 123-125
episodic specificity induction, 114-116
history, 111-113
memory errors, 122-123
neural evidence, 117-121
tests, 116-117
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content criterion, 284
content requirement, 278
contiguity effect, 318-319
counterfactual representations. See also
representations
active inference, 104
cognitive processes, 537538
creation, 538-541
fantasy, 492
inferences about causes, 530-533
intentions, 533-537
metaforesight, 432
moral cognition, 398
morality, 529-530
past, 354
prediction, 70
situational relevance, 538-541
creativity
Darwinian or Lamarckian labels, 133—-136
flow, 133, 802-805
hallucination, 739
philosophy of art, 565-567
predictive processing framework, 102—103
psychiatry of imagination, 767
creativity theories in neuroscience
Dietrich’s structural organization, 552-554
Flaherty’s testable, 554-556
Heilman’s creative cognition, 551-552
cross-bounce illusion, 261-263
crossmodal plasticity, 267-268. See also
evocation
cultural evolution, 135
cultural psychology. See sociocultural psychology
culture
animals, 16-17
defined, 16
humans, 17
imagination, 144

dance imagery questionnaire, 624
dance imagination
auditory imagery, 625-627
emotional and interoceptive imagery, 627—630
kinesthetic and visual imagery, 620—625
DAX (rule), 521-522
daydreaming, 662
decision-making flexibility, 427429
Deep Mind Technologies, 166
default mode network, 323, 338-339, 357, 412
active and inactive, 616-617
art aesthetics, 586
autism, 771-772
creativity, 550
DN-CORE, 343-344
dreaming, 682—685
flow, 804
hallucination, 752-753
imagination, 762

narrative experiences, 768
default-interventionist model, 517
degrees of sightedness, 135-136
deliberate constraints, 337
deliberate practice, 429430, 432
deontological ethics, 392
description theory of reference, 298-299
dilemmas (moral)
language effect, 397-398
visual mental imagery, 395-396
dimensions (evolutionary algorithm), 135-136,
283
direct crossmodal imagery, 280-281
direct realists, 295
direction-of-fit, 65
disagreements about imagination, 4
disciplined imagination (classical Indian), 81-92
disembodiment, 72
disjunctivism, 296-297
domains of imagination, 762
dopamine
creativity, 555
hallucinogenic, 745
dorsomedial prefrontal cortex, 342-343
dramaturgies (archeological), 58—59
dreaming
conscious experience, 659—660
content, 677-680
embodied simulation, 676-677
gradual cognitive achievement, 680—682
imaginative experience, 665-668, 685-687
immersive mental simulation, 660—662
neuroscience, 682—-685
quasi-perceptual experience, 663—665
dual goal facilitation effect, 521-522
dualism, 72
dual-process theories
counterfactual representations, 537
hypothetical thinking, 516-517
moral reasoning, 406, 408—-409
Durkheimian agenda, 33
Dwarf Fortress, 165
dynamic imagery, 217
Dzogchen path (Buddhist), 500-512

earworms
emotion, 195
features, 193—-194
predictors, 194-195
Eastern philosophy and imagination (classical
Indian)
cognition, 90-92
construction of reality, 88-90
early Vedic, 81-83
Hindu thought, 80-81
poetic, 83—88
efficiency (predictive processing framework), 96
eidetic imagery. See hyperphantasia
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eliminative tests, 520
embodied simulation, 612, 676677
emotional mental imagery
affecting behavior, 248-249
anticipatory, 427
counterfactual representations, 542
dance, 627-630
defined, 241
dysfunctions, 245-246
everyday life, 243-244
imagination, 249-250
individual differences, 247
interdisciplinary research, 250-251
relationship between mental imagery and
emotion, 241-243
scientific uses, 247-249
enactive material imagination, 3843
enumerative tests, 520
episodic counterfactual thinking
defined, 5
memory, 297
episodic future thinking
defined, 5, 448
self-knowledge, 359-361
episodic imagination, 293-295
episodic memory. See also memory; semantic
memory
computational bottleneck, 450
continuism debate, 293-295, 298-301
defined, 5, 447
fluctuations in representational content,
459461
limitations, 448450
psychiatry of imagination, 768—769
semantic interactions, 456457
episodic specificity induction, 114-116
epistemic mental models, 518
epistemological continuism
background, 301
direct knowledge of the past, 302-303
error immunity, 303-306
openness of the future, 301-302
event construction process, 124
evocation. See also crossmodal plasticity
cases, 278-280
causal criterion, 280-284
consciousness requirement, 284-286
content criterion, 284
defined, 276-278
implications, 286-287
evolution and imagination
archaeological record, 22-25
culture, 1617
evolutionary algorithms, 135
human tool kit, 14-16
neurobiological development, 25
process, 18-20
stone tools, 20-22

evolutionary algorithms
imagination framework, 133, 136-137
kinds, 133-136
prediction, 137-139
executive control network, 552
experimental recombination procedure, 113
expertise theme, 198

fantastical beings, 483488
fantasy
children, 491-492
culture-generated, 483-491
events, 488491
language, 106—-107
vs. reality, 492493
self-generated, 480482
fantasy-reality distinction, 491-492
fault-line (counterfactual), 538-541
fiction
fantastical beings, 486-487
hallucination, 733
imagination, 70
philosophy of art, 570-571, 572-574
predictive processing framework, 103
fictional truth, general theory of, 568
fictionalism, 567-569
fidelity theme, 198
flow experience
creativity, 133, 802—-805
defined, 796
effortless attention, 798—-801
elements, 796-798
neuroscience, 806
flow-proneness, 801
footbridge dilemma, 392, 397
Fortnite, 472
frontoparietal control system, 411412
functional magnetic resonance imaging (fMRI)
aesthetics, 583
creativity, 550
ventriloquism illusion, 266267
visual imagery, 179
functional roles, 66
future-oriented imagination functions
affective forecasting and goals, 426427
deliberate practice in, 429-430
flexible decision-making, 427-429
history, 425426
psychiatry of imagination, 768—769
threat preparation, 427

garbology, 59
gender

imaginary friends, 378-379

ventromedial prefrontal cortex, 416
Generative Adversarial Network (GANS), 166
goals

affective forecasting, 426427
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representations, 139
self-knowledge, 361-363
Grammarians, 86—88
Grand Theft Auto, 474
grid cells, 312
Guru Yoga, 506

hallucination
defined, 728-729
drugs, 739-751
neuroscience, 748-751
overactive imagination, 751-752
handaxe, 20, 429-430
head direction cells, 312
Heinz dilemma, 391
hierarchy
brain networking, 411-412
episodic future thinking, 360
knowledge, 355-356
predictive processing framework,
96-97
hippocampus, 457
human niche
culture, 1617
defined, 13-14
development, 19
stone tools, 20-22
toolkit evolution, 14-16
hybrid theory of reference, 300
hybridism (memory), 297
hylomorphic model, 42
hylonoetic process, 42
hyperphantasia, 181-183
hypnosis
animal magnetism, 711-714
clinical applications of imagery,
720-721
neuroscience, 718-720
suggestibility, 714-716
hypothesis testing
2-4-6 task, 521-522
defined, 515
hypothetical thinking, 519-523
hypothetical thinking
dual process theories, 516517
future, 523-525
hypothesis testing, 519-523
hypothetical thinking theory, 517-519

illusions
cross-bounce, 261-263
McGurk, 263-264
multisensory, 259-261
ventriloquism, 264-266

imagery. See also mental imaging
dimensions, 208
hypnosis, 720-721

imaginability principle, 70-71, 73-75

imaginary friends. See also play
creation factors in, 378-380
fantasy, 481-482
mental state reasoning, 380-381
play, 376-377
vs. real friends, 381-383
theories, 383-384
types, 377-378
imagination classification, 7
imagination framework, 133, 635, 649
future-oriented, 425-430
metaforesight, 430435
tools, 435-436
imagination landscape
disagreements, 4
domains, 2-3
prediction, 94
relation of components, 6-9
imagination loop model, 152-153
imagination processes
evolutionary algorithms, 136—-137
fluctuations in representational content,
459-461
multimodal construction, 448
imaginative agency, 101-102
imaginative constraints, 102—104
imaginative resistance, 574-576
imagined alternatives. See counterfactual
representations
Imagined Observer Hypothesis, 571
imagined selves, 357
imagistic imagination. See objectual imagining
imitation and learning, 628
immunity to error through misidentification,
303-306
impermanence (Buddhist), 503
indirect crossmodal imagery, 280-281
indirect realists, 295
induction, 712
inherent unknown problem spaces, 139-141
inspiration, 86—88
instructive use (imagination), 66
instrumentalism, 33-34
Integrative Computational Model of Visual
Mentation model, 167
intelligence
defined, 548
psychiatry of imagination, 763, 773-774
intentionality
counterfactual representations, 533-537
imagination, 150-151
memory, 293-308
theme, 199
interactive media, 472-474
Internal Motive Formation, 640
interoceptive imagery, 627-630
intersubjectivity, 641-643
intertemporal choice tasks, 428
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involuntary musical imagery, 192, 196
Involuntary Musical Imagery Scale, 193
involuntary visual imagery, 180-181

kairos, 48
kalpana, 84
kinesthetic imagery. See motor imagery
knowledge, 677. See also self-knowledge
autobiographical, 768
causal theory, 302
epistemological continuism, 302-303
hierarchy, 355-356
loss in sematic memory, 454-455
prediction, 138—139
predictive processing framework, 102

Lamarckian evolutionary algorithm, 133-136
language. See also narrative experiences and
imagination; semantic memory
art, 617
bhavana, 84, 85-86
evolution, 24
imagination, 5
intersubjectivity, 642
metaforesight, 436
moral cognition, 397-398
predictive processing framework,
106-107
psychiatry of imagination, 767-768
Sanskrit, 80
social communication, 593
symbolic imagining, 571
syntax, 595-596
theory of mind, 375
legisign, 22-23
letter from a friend technique, 627-628
level of construal, 336-337
limbic system, 412
loudness, 190

machine learning, 165-166
magical events, 488-489
magnetoencephalography (MEG), 586
manipulation (constructive episodic simulation),
120-121
Mary case, 72, 73
Mass Effect, 473
MASSIVE software, 163
Material Engagement Theory (MET), 42
material imagination
anthropological perspective, 30
anthropological problems, 33-34
assigning meaning, 34-37
enactive, 38-43
social being, 31-33
time, 32
McGurk illusion, 263-264
means-end problem-solving task, 115-116

MED (rule), 521-522
media
fantastical beings on television, 487488
fantastical events, 489-491
fictional beings, 486487
medial prefrontal cortex, 363
medial temporal lobe system, 339-341, 683
meditation. See also philosophy and imagination;
tantric imagination
Abhinavagupta’s ritual visualizations,
784787
imagination, 504-505, 783784
interface to imagination, 789-794
memory. See also constructive episodic
simulation; episodic memory
archaeological, 48
cognition, 111
confabulation, 306-308
constructive episodic simulation, 111-114
medial temporal lobe system, 341
prediction, 138
underlying mechanisms, 103
memory reference
causal theory of reference, 299-300
description theory of reference, 298-299
hybrid theory of reference, 300
mental energy, 246
mental imaging. See also imagery; temporal
mental imagery; voluntary visual imagery
amodal completion, 231
artificial intelligence model, 166
defined, 227-229
evocation, 276287
imagination, 144
multisensory perception, 259-271
neuroscientific, 335-336
psychiatry of imagination, 770-771
specious present, 231-232
Western, 67-68
mental lines
cognitive distance, 319-320
contiguity effect, 318-319
mental number lines, 315-316
orientation, 321-322
self-projection and self-reference, 316-317,
321
mental number lines, 315-316
mental state reasoning, 373-376, 380-381
mental time travel, 295-298, 316. See also
autonoetic consciousness
metaforesight
defined, 430435
tools, 435-436
metamemory, 431
metaphysical continuism
confabulation, 306-308
episodic thought references, 298301
epistemological, 301-306
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mental time travel, 295-298
mirror game, 628
mise-en-scene, 52
modal epistomology, 66
model-based learners, 409
model-free learners, 409
moral cognition. See also cognition
counterfactual thought, 398
dual processing approaches, 391-392
foreign language effect, 397-398
function, 390-391
future research ideas, 399—400
image vividness and perspective, 396-397
mental simulation, 393-395
moral dilemmas, 392-393
in neuroscience, 398-399, 406420
visual mental imagery, 395-396
motivation
affective forecasting, 427
flow, 802
motor imagery
dance, 620-625
multifaceted nature, 207-209
Motor Imagery Integrative Model in Sport, 213
motor imagery modalities
optimal conditions, 213-218
periodization and dose delivery, 218-220
sports rules, 213
motor imagery neurophysiology
autonomic nervous system response, 211-212
brain activation, 209-211
muscular activation, 212-213
motor simulation theory, 207
multimodality theme, 199, 235-236
multisensory perception and mental imagery
background, 258
challenges, 268-270
cross-bounce illusion, 261-263
crossmodal plasticity, 267-268
illusions and integration, 259-261
McGurk illusion, 263264
ventriloquism illusion, 264-266
musical imagery
background, 187
biopsychosocial model of communicative
musicality, 639, 647
child development, 640—641
communication, 635-639
flow, 799, 805
hallucination, 733
neuroscience, 191, 643-644
themes, 198-199
therapeutics, 644—647
musical imagery and musicians
composition, 197-198
performances, 197
practice sessions, 196-197
musical imagery features

expressive, 190-191
loudness, 190
pitch, 188-189
tempo, 189
timbre, 189-190

musical imagery in common experience
earworms, 193-195
investigation methods, 192—193
involuntary musical imagery, 192
voluntary and involuntary, 196

narrative experiences and imagination, 461. See
also language
co-creation, 468472
comprehension, 467468
interactive media, 472-474
national identity (archaeological), 54
network neuroscience
brain network usage, 406, 416418
creativity, 555
dreaming, 685
psychiatric disorders, 763, 771-772
neuroscience. See also cognitive maps; psychiatry
of imagination
aesthetics, 583-587, 610-611
aphantasia, 694—697
artistic production, 596597
Buddhist yoga, 507
dance, 625-626
default mode network, 338-339
DN-CORE, 343-344
dorsomedial prefrontal cortex in, 342—343
of dreaming, 682685
evidence for constructive episodic simulation,
117-121
evocation, 276287
flow experience, 806
hallucination, 748-751
human evolution, 25
hypnosis, 718-720
hypothetical thinking theory, 525
imagination, 4
medial temporal lobe system, 339-341
moral cognition, 398-399
motor imagery, 209-213
musical imagery, 191, 643—-644
patterns of change, 134
predictive processing, 137—139
psychology, 332-333
self-knowledge systems, 355, 356-357
task-related/unrelated thought, 333
ventriloquism illusion, 266267
neuroscience and moral reasoning/cognition
brain regions, 410411
dual-process frameworks, 406407
dual-process theories, 408—409
dynamic network connectivity, 416418
functional networks, 411-412
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neuroscience and moral reasoning (cont.)
research conclusions, 418-419
trolley dilemma, 407-408
ventromedial prefrontal cortex, 413—416
neuroscience creativity theories
Dietrich’s structural organization, 552-554
Flaherty’s testable, 554-556
Heilman’s creative cognition, 551-552
neuroscientific imaginative content
integrative imagination framework, 344-347
level of construal, 336-337
mind emergence and dynamics, 337-338
self-focused, 335
social, 334-335
temporal, 334
nine-fold path (Buddhist), 503-504
No Man's Sky, 165
novelty
episodic event scenarios, 458
loss due to semantic memory, 459

object association task, 116

objects of memory. See mental time travel objects
objectual imagining, 67-70

offline cognition, 99

Oldowan tool technology, 20

online cognition, 99

open-ended tasks, 453

opioids, 750

overactive imagination, 751-752

pareidolia, 737
Parieto-Frontal Integration Theory (P-FIT), 762
Parkinson’s disease
art, 600
hallucination, 732, 737
pathographic approach, 609-610
patterns of change, 134
perception and imagination
action-perception coupling, 799-800
classical Indian, 84
dreaming, 663—665
online cognition, 99
senses, 571-572
visual, 75, 178-179
Western, 67-70
personae (archaeological), 5859
perspective (mental image), 396-397
phantom images, 177, 180-181
phenomenology
art aesthetics, 586
classical Indian, 90-92
episodic future thinking, 362
hypnosis, 713
intersubjectivity, 641-643
perception and imagination, 68—69
sociocultural psychology, 149—150
philosophy and imagination. See also meditation

classical Indian, 81-92
phenomenology and intersubjectivity,
641-643
Western, 64-77
phobias, 721
pitch, 188—189
place-cells, 312
play. See also imaginary friends
artistic make-believe, 567-569
pretend, 32-33, 765-767
poetic imagination, 566
positive test strategy, 521
possibility
conceiving, 75
imagination, 70
possible events, 488
post-traumatic stress disorder (PTSD), 245, 248,
645
postdiction, 233, 234
pratibha’, 8688
precision (predictive processing framework), 97
prediction
aesthetics, 587-588
evolutionary algorithms, 137-139
temporal mental imagery, 233-234
predictive processing framework (PPF)
action, 97-98
ambiguity and efficiency, 95-98
imaginative agency and constraints, 101-104
information landscape, 94
preparation (threat), 427
pretend play, 32-33, 765-767
pretense, 480-481
primary imagining, 570
priors (Bayesian), 95
problem-solving
animals, 14-15
flow, 805
means-end, 115-116
problem spaces
inherent unknown, 139-141
known, 137
unknown, 137
propositional attitude, 65
propositional imagining, 65
props (fictional), 568
prospection. See episodic future thinking
psilocybin, 741
psychedelic drugs, 739-751
psychiatry of imagination. See also neuroscience
autism spectrum, 765
creativity, 767
extremes in disorders, 764765
intelligence, 763, 773-774
narrative and the arts, 767-768
networks, 763, 771-772
past memory and future thinking, 768-769
pretend play, 765-766
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salience, 769-770

sensory function, 771
psychogenic aphantasia, 697-698
psychotic-affective spectrum

autism, 772

creativity, 767

defined, 764

imagination, 765-766, 773

memory, 768—769

mental imagery, 770

narrative experiences, 768

salience, 769

qualsign, 22-23

reality
classical Indian, 88-90
predictive processing framework, 100-101
recency effect, 318
recreative imagination, 569-570
relationists, 295-298
relevance principle, 518
representations. See also counterfactual
representations
episodic fluctuations, 459461
predictive goal, 139
visual, 175-176
resemblances, 81
retrospection. See episodic memory
ritual visualizations
Abhinavagupta, 784-787
Mahes$varananda, 787-789

sankalpa, 84
satisficing principle, 518
scanning hypothesis, 664
scenographies (archeological), 58-59
science
hypothesis testing, 524
imaginability principle, 74
imagination, 70
secondary imagination, 566
self-knowledge. See also knowledge
episodic future thinking, 359-361
goals, 361-363
imagination, 354
imagined events, 363-365
imagined selves, 357-359
structure, 354-357
semantic imagination, 293
semantic memory. See also episodic memory;
language
defined, 447448
dementia, 459
episodic interactions, 456457
fluctuations in representational content,
459461
imagination form, 455-456

lack of constraints, 450451
limitations, 448-450
loss of knowledge base, 454-455
temporal distance, 457459
semantic scaffolding hypothesis, 451-452
senses
perceptual imagining, 571
psychiatry of imagination, 771
serotonin
creativity, 751
hallucination, 742
seven trainings (Buddhist), 503
Shaivism, 89-90
shared vulnerability model, 767
sightedness, 136-137
simulation theory, 294, 628, 660-662,
680-682
singularity principle, 518
sinsign, 22-23
skill and imagination, 77
social communication, 593-595
social traditions
defined, 16
material imagination, 31-33
sociocultural psychology
cultural change, 153-155
defined, 145-146
generative nature, 151-152
imagination, 763
imagination loop model, 152—153
intentionality, 150—151
phenomenology, 149-150
Vygotsky’s cultural understanding, 146-147
SOILIE project, 167
Spatial-Numerical Association of Response
Codes, 316, 321
specious present, 231-232
sports
flow, 799, 800
motor imagery, 213
visual imagery, 178
suggestibility (hypnotic), 714-716
suicidal thoughts, 245-246
Super Mario Bros, 472
symbol (archaeological), 22
symbolic imagining, 571

tantric imagination (Buddhist), 505-506. See also
meditation
task-related/unrelated thought, 333, 556
television, 487488
tempo, 189
temporal mental imagery. See also mental imaging
apparent motion, 234-235
extensionalism, 232
limits, 236-237
multimodal, 235-236
postdiction, 234
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temporal mental imagery (cont.)
prediction, 233-234
semantic memory, 457-459
themes
archaeological, 56-59
expertise, 198
fidelity, 198
multimodality, 199, 235-236
musical imagery, 198-199
Theory of Communicative Musicality, 639
Theory of Mind, 150, 373-374, 629
thinking. See also cognition
Buddhist, 506-509
hypothetical, 514-516
thought experiments, 72
timbre, 189-190
time
archaeological space orientation, 48, 55
intertemporal choice tasks, 428
material imagination, 32
mental lines, 316-317
time cells, 313
time travel, 32
tool use
animals, 15-16
deliberate practice, 429
earliest humans, 16
metaforesight, 436
stone, 20-22
trolley dilemma, 392, 407—408
twelve conceptions of the imagination, 4, 13, 132,
635
2-4-6 task
hypothesis testing, 521-522
hypothetical thinking, 520-521
hypothetical thinking theory applied,
522-523
overview, 524
Type 1 processes, 516517
Type 2 processes, 517

Uncharted Atlas project, 163
Upanishads, 5, 88—89

variation-selection algorithm, 134-135, 136-137
Vedic disciplined imagination

cognition, 90-92

construction of reality, 8890

early, 81-83
poetic, 83—88
ventriloquism illusion
multisensory perception, 264-266
neuroscience, 266267
ventromedial prefrontal cortex, 413416
verification bias, 520
video games
artificial intelligence and creativity, 165
imagination, 472474
vikalpa, 84
visual imagery
aphantasia, 181-183, 702—705
cross-disciplinary research, 177-178
dance, 620-625
definition and background, 175-176
foreign language effect, 397-398
language effect on moral dilemmas,
397-398
measuring, 176-177
moral cognition, 395-396
neural basis, 179-180
visual perception, 178—179
vividness and perspective, 396-397
voluntary and involuntary, 180-181
visual perception
fuzzy boundaries, 728
imagination, 75
visual imagery, 178-179
visualizations (meditation)
Abhinavagupta, 784787
Mahes$avarananda, 787-789
vividness (image), 396-397, 705-706
vividness of visual imagery questionnaire (VVIQ),
176
voluntary musical imagery, 196
voluntary visual imagery, 180-181. See also
mental imaging

Western philosophy and imagination, 64—77
Wordseye system, 163
World of Warcraft, 163

yoga upanisads, 88—89
Yogavasistha, 88—89
Yukaghirs (Siberian ethnic group), 35-36

zombie (philosophical), 72
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