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and evolutionary tinkering, 644
and sodium channels, 639
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addiction, drug, 594-95
adenosine triphosphate (ATP), 29
Adolphs, Ralph, 378,615
adrenal glands, 331
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affective memories, 373,612
aggregate field theory, 4
aggression, 629, 643
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AIDS dementia, 136,137
Akelaitis, A. J., 454
akinetopsia, 193-94,195,205
alcoholic Korsakoff s syndrome, 328, 330
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and cerebellar function, 295
and cognitive control, 594
and fetal alcohol syndrome, 94
and income levels, 128
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alexia, 229,247-49,255
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allocortex, 71
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alpha motor neurons, 259-60,261,309
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302,328-30,643
Amaral, David, 326,327, 328
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K.C., 334,336,339,603
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analytic processing, 248-49,255
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Anderson, Michael, 585
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anger, 382-83,384,386
angiography, 134,161
angular gyrus(i), 247, 316,408,424,426,
429,431,433
animal model of language, absence of,
423
animal models of cortex, 88
animal models of memory, 340-44
animal research, 120-28
and attention, 525-26, 528-36, 553
on brain, 7
and comparative approach, 645
on electrical synapse of rat, 55
ethics of, 122-23
and ethology, 636
and experimental control, 144
and hemispheric specialization,
487-88,489
lesion studies, 143,145, 340
on Parkinson’s, 259
anomalous trichromats, 190
anomia, 144,214,430
antagonists, 58
anterior cingulate cortex (ACC), 73,355,
356,523
in emotional processing, 383
as monitoring system, 589-93
and self-relevant information, 604-5,
606
anterior commissure, 3
anterior temporal lobe, and memory,
332
anterior thalamic nucleus(i), 78,79
anterograde amnesia, 327, 328,338, 339,
340, 362,603
antipsychotic drugs, 54

antisocial personality disorder (APD), 629
APD, see antisocial personality disorder
(APD)
aphasia, 423,443
agrammatic, 417-18,443
and apraxia, 290
classification of, 427-29
Broca's aphasia, 420,422,427-28,
430-31,432,441,443
conduction, 429,443
expressive, 424
receptive, 424
transcortical sensory, 431
Wernicke's aphasia, 392,420,427,
428-29,431-32,441,443
conduction, 429,443
and connections between language
areas, 429-31
and electrophysiology, 441
historical findings in, 423-27
mechanisms of deficits in, 431-32
metabolic correlates of, 433-34
primary vs. secondary, 423
vs. deficits in auditory-verbal short-
term memory, 319
aphemia, 428
aplysia, 13
apperceptive agnosia, 226,228-29,255
approach vs. withdrawal, 486-87
apraxia, 290-92, 310,483
of speech, 422,428,443
archicortex, 71
Arcimbaldo, Giuseppe, 244
arcuate fasciculus, 424,426,429,443
area MT, 181-82,185,186, 528,639,640,
645, 646, 647
area\VV4,186, 527,528
arousal, and attention, 495
arousal response, and memories, 376-77
arteriosclerosis, cerebral, 134
artificial intelligence, 117
Arvanitaki, Angelique, 12-13
ASA, see automatic spread of activation
(ASA)
association cell, 66
association cortex, 77, 78, 79,107,308,
450,638
associationism, 14,15,16,17
associative agnosia, 226,228,229-30,
255
category specificity in, 233-35
associative memory, vs. working mem-
ory, 559-60
associative network, 335
astrocytes, 24, 57
astrocytoma, 556

ataxia, 295,310
optic, 216-17,255
Atkinson, Richard, 315,317
ATP, see adenosine triphosphate (ATP)
attention, 491,492 ,551-52
and awareness, 548-51
and Balint's syndrome case, 491-92
and brain, 526
coordinate systems of, 544-45
covert, 493,499, 504, 552
and hemispheric specialization,
460-64,488
James on, 492-93
joint, 611
neural systems in, 502-25, 553
and animal studies of attentional
mechanisms, 525-26,528-36,
553
and neuronal firing rates, 527
neurology and neuropsychology of,
537, 539-48, 553-54
reflexive, 492,493,499-500,507-9,
553
selective, 217,493,495, 511
auditory, 494, 504-6
and behavioral arousal, 495
Broadbent's model of, 496,497
design issues in studies of, 503-4
in monkey experiment, 529
spatial, 501-2,506, 509-11, 529,
539-41,553
visual, 506-10, 530
and visual cortex, 524
studies of, 520-21
theoretical models of
and cocktail party effect, 494-96,
552
early- vs. late-selection, 496-98,
552
and quantifying of attention in
perception, 498-502
three-stage model, 545
and top-down control, 584-85
and unconscious processes, 549-50
visual, 494, 506-10, 530
voluntary, 492,493,498-99,504-7,
508, 553
attentional bias model, 539,540
attentional blink, 549, 550
attentional control networks, neu-
roimaging studies of, 521-25,
526
attentional mechanisms, animal studies
of, 525-26, 528-36
attentional scanning, by split-brain pa-
tients, 538
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auditory cortex, 77
and attention, 505, 553
functional plasticity of, 102
primary, 77, 82,165,167,408,449
synapse occurrence in, 100
auditory evoked potentials (AEPs), 149
auditory neighborhood, 389
auditory N1 potential, 504
auditory perception, 165-70,204,477
auditory selective attention, 494,504-6,
507
autism, 611,615-17,632,633
automatic attentional orienting, 499-500
automatic spread of activation (ASA),
391
autonomic nervous system, 87-88,108
autonomous models, 409,443
autoradiography, 65,92
awareness, 491-92,548-51,554
see also attention; consciousness
Axel, Richard, 13
axons, 20,22-23
and action potentials, 38-40
myelinated, 25,35,43

Baddeley, Alan, 317-18,567,568,597
Bailey, Percival, 7
Balint's syndrome, 491-92, 553
Barber, M. A,, 12
Barnes, Carol, 97
Baron-Cohen, Simon, 615
Barrash, David, 637
barrel fields, of somatosensory cortex,
646
basal ganglia, 67,78-81,107,261,263,
308,310
and fetal brain transplants, 141
and motor disorders, 300-307
Huntington’s disease, 301, 302,
303,311,338,356
Parkinson’s disease, 258,259, 301,
302-7,310-11,338 (seealso
Parkinson’s disease)
in motor task, 306
and procedural memory, 355
and skill learning, 338
basilar membrane, 165-66
bats, preying on moths, 609,658,659
Baynes, Kathleen, 430
BBB, see blood-brain barrier (BBB)
behavior(s)
and computational change, 117-18

evolutionary perspective on, 639
genetics vs. environment in, 126,
127-28
behavioral arousal, and attention, 495
behaviorism, 14,16
Beierlein, Michael, 55
Bereitschaft potential, 295
Bernard, Claude, 11
Berns, Greg, 301
Bernstein, Julius, 30
Betz, Vladimir, 7,73
Betz's cells, 73
Bianchi, Leonardo, 558
bimanual coordination, 294, 296-97
Binder, Jeffrey, 401,408
binocular rivalry, 218-19
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biphasic pattern, 298
bipolar neuron, 171
Bisiach, Eduordo, 544
Bisley, James, 533
Bizzi, Emilio, 267,269
Blair, James, 382
Bleuler, Eugen, 19
blindness
case study (D.B.), 197,198
cortical, 197,202-3
psychic, 369
Hindsight, 197,198,205
blobs, 184
blood-brain barrier (BBB), 24
blood supply to brain, 89,134,135
BMI (brain-machine interface) systems,
277-78, 279
BOLD (blood oxygen level dependent)
signal, 154,155,156,157,187,
188
Bolton, Joseph Shaw, 635
Bonin, Gerhardt von, 7
bottlenecks, 498,552
Bouillaud, Jean-Baptiste, 423
bradykinesia, 303,310
Braille reading
and tactile sensitivity, 104-5
and visual cortex, 105,203
brain(s)
anatomical nomenclature of, 62
and attention, 526
blood supply for, 89,134,135
and computer simulations, 117
of Einstein, 59-60
electrical and magnetic recordings of,
139,148-52
evolution of, 3,635-40,641,
664-65
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hemispheric specialization in, 446
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and aphasia, 422,423,424,443
hemispheric specialization, 425,
448-49,454,472,483-85,488,
489,663
localization view on (see localization
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and memory, 324,360, 361
and amnesia, 324-34,336-40
and animal models, 340-44
imaging of, 344-56, 362
modularity of, 398,409
oxygen use by, 89,134,152
and pattern recognition, 404
plasticity of, 103-5,108,120
and self-referential processing,
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stimulation mapping of, 434-35
study of, 3-4
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brain damage
and amnesia, 324-34,336-40,349
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roimaging)
brain-machine interface (BMI) systems,
277-78,279
brainstem, 84-86,108
brainstem-level gating, 506
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Broca's aphasia, 420,422,427-28,
430-31,432,441,443
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category-specific deficits, 233-35
computational account of, 235-37
in language, 393, 394
cauda equina, 87
caudate, 79, 81,263
causal relationships, and hemispheric
specialization, 464-65,466,489
causation and correlation, 128-29,157

cell theory, 19
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and apraxia, 290-92
and hemiplegia, 289
genesis of, 90-96
gray matter of (see gray matter)
and hemispheric specialization, 449,
488 (see also hemispheric spe-
cialization [laterality])
localization of function in, 61
motor areas of, 261,263
nomenclature of, 70
reorganization in, 102-3
and selection of movement, 292-95
topographic organization in, 5-6
visual area of, 7-8
cerebral organization, principles of,
447-50
cerebral specialization or lateralization,
447

see also hemispheric specialization
(laterality)
cerebral vascular accidents, see strokes
cerebrospinal fluid (CSF), 72
chandelier cells, 662
Chapin, John, 276
chemical senses, 174
chemical transmission, between neurons,
47-50
Cherry, E. Q, 494,495,496, 552
Chiarello, Christine, 425
child abuse, children’s reporting of, 320
chimpanzees, and theory of mind, 607
Chomsky, Noam, 15-16,17,660, 663
Chronometrie methodology, 113
Chugani, Harry, 101
Chun, Marvin, 549
chunking, 269,320
Churchill, Winston, 376
cingulate cortex, 558
see also anterior cingulate cortex (ACC)
cingulate gyrus, 78, 79, 81, 84
in paralimbic region, 71
posterior, 523
C.K. (agnosia case study), 232,244,
251-52
classical conditioning, 323,659
fear conditioning, 370-74, 385, 386
classical localizationist model (Wernicke-
Lichtheim-Geschwind model)
of language, 426-27
claustrum, 3
C.N. (amusia case study), 227
CNS, see central nervous system (CNS)
coarticulation in speech, 399
cocaine, 594, 595
cochlea, 166,204
cochlear implant, 166
cochlear nucleus, 165,167,168-69
cocktail party effect, 494-96,503, 552
coding
for short-term memory, 318
see also encoding
cognition, 3
basal ganglia contributions to, 306-7
and hemispheric specialization,
464-66
cognitive control, 556, 596
and alcohol use, 594
of goal-oriented behavior, 573-74,
587-93
top-down, 580-87, 597
cognitive deficits, following brain dam-
age, 141-45
cognitive demons, 403
cognitive neuroscience, 1-3,16



cognitive neuroscience, methodologies
of, see methodologies
cognitive psychology, 111-17,161
and analyses of behavioral deficits,
141
as identifying mental operations, 113
cognitive science, cognitive revolution in,
141
cogwheeling, 303
Cohen, Jonathan, 591
Cohen, Neal, 352
cohort model, of spoken word recogni-
tion, 406-7
Colby, Carol, 13,468
Cole, Kenneth, 31
Collins, A. M., 391,392,443
colored-grapheme synesthesia, 200-202
color perception
deficits in (achromatopsia), 189-93,
205, 252
and form perception, 198
Coltheart, Max, 406
Columbus, Christopher, 8
commissure, 68-69,453
communication, see language; sign
language
comparative approach, 645-50
comparative neuroanatomy, 638
comparative neurobiologists, 639,662
comparative neuroscience, 637-40,641,
664,665
compensation, for vision loss, 203
computational account of category-
specific deficits, 235-37
computational basis, of local and global
asymmetries, 473-78
computational goals in audition, 167—68
computational issues, in motor control,
265-71
computational model(s), 393,403-4
computational problems
brain mechanisms for, 203
in object recognition, 217-25,255
computed tomography (CT or CAT)
scanning, 130-31,141,161, 541
computer modeling, 117-20,161
computer simulation, of semantic mem-
ory, 235-37
conceptual knowledge, neural substrates
of, 392-95,396
conditional rules, 652,665
conditioned response (CR), 370-71,372,
386
conditioned stimulus (CS), 370-71,386
conditioning
classical, 323,659

fear conditioning, 370-74,385,
386
instrumental, 659
conduction aphasia, 429,443
cones (retina), 177-78,179,205
conflict, and anterior cingulate, 591
conflict-monitoring hypothesis, 593
conjunction search, 501,509
connected speech, 399
connectional specificity, 19
connectionist modeling, 339
of language, 426
of memory, 335
Connors, Barry, 55
consciousness, 548, 554
Kierkegaard on, 6
left- and right-hemisphere (split-
brain), 140
and natural selection, 644
conscious processing, 551, 554
consolidation of memory, 330-33,377
in encoding, 313
content-based accounts of functional
specialization, within pre-
frontal cortex, 567-69,597
content-based hypotheses, 567-68
contention scheduling, 588
context, in word recognition, 408-10
convergent evolution, 646
coordinate spatial relationships, 478-82
coordinate systems of memory and ne-
glect, 544-45
Corballis, Michael, 483,484,489
Corbetta, Maurizio, 514,515,517,524,
541
Gorkin, Sue, 326
Gorkin, Suzanne, 333,339
corpus callosotomy, 140, 324
corpus callosum, 68,69,80,81,84,107,
296,297,450-53,454,488,489
and biogenic amine neurotransmis-
sion, 53
and mutational events, 472
specificity of function of, 454-56
in split-brain patients, 425,488, 538
and “what” processing, 210
corpuscles, 175,176,204
corpus striatum, 3
correlation and causation, 128-29,157
cortex, 67
see also cerebral cortex
cortical blindness, 197,202-3
cortical control, shift in with learning,
286-87
cortical lesions, 196-97,466-68,469,
470,545
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see also lesions, brain; topographic
maps
cortical plasticity, 105-6,108,202
cortical plate, 94
cortical rearrangement, in phantom-
limb case, 102-3
cortical specialization, 203
cortical-subcortical motor loop, 356
cortical topography, 74-75
cortical visual areas, 180-81,185-89
corticocortical connections, 63
corticogenesis, 90-96
corticospinal tract, 107,261,262,263,
264,309
cortisol, 331,378
Cosmides, Leda, 637,652
coups and countercoups
brain damage from, 138,162
case study, 599
Courchesne, Eric, 616
covert attention, 493,499, 504, 552
Cowey, Alan, 190
Craik, Fergus, 601
CR, see conditioned response (CR)
Crick, Francis, 530,636
CS, see conditioned stimulus (CS)
CSF, see cerebrospinal fluid (CSF)
CT (computed tomography) scanning,
130-31,141,161,541
cuing
endogenous, 498,553
exogenous, 499,553
reflexive, 499,508,509
voluntary, 508
cuing tasks, 498
Cunningham, William, 380
Cutler, Anne, 400,407
cytoarchitectonic maps, 65
cytoarchitectonics, 7-8,69-71
and evolution, 635,636,665
cytoplasm, 20,21,32,33

Dale, Anders, 512
Dale, Henry, 51
Damasio, Antonio, 623
Damasio, Hannah, 394, 395,396,443
Darwin, Charles, 634,635,640,641,642,
664
and brain size, 662
and sexual differences, 653-54
and Thorndike, 14
and universal emotions, 366
Davidson, Richard, 367,486-87
Davis, Mike, 371
Dawkins, Richard, 637
Dayan, Peter, 119
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D.B. (blindness case study), 197,198
DBS, see deep-brain stimulation (DBS)
dead reckoning, 660
deafferentation, 106,265
Decety, Jean, 619
decision demon, 403
decision making, 633
emotional, 623-26, 627,628
and hemispheric specialization, 465
moral, 628,631
and neuroeconomics, 626-28
and social knowledge, 623-26,632
declarative knowledge, and procedural
knowledge, 337-38
declarative memory, 314, 321-22, 338,
340, 362, 376
and emotion, 376,377
and temporal lobe, 328
decremental conduction, 33, 34,35-38,
57
deep-brain stimulation (DBS), 141,162,
305,310-11
deep (phonological) dyslexia, 355,392,
406
degenerative disorders, 135-38,162
Dehaene, Stanislas, 550
delayed-alternation task, 560
delayed nonmatching to sample task,
341,343
delayed-response tasks or tests, 559-60,
561,564,583,584, 597
Delbriick, Max, 4
Dell, Gary, 421
DeLong, Mahlon, 301
De Martino, Benedetto, 627
dementia praecox, 18
Démonet, Jean-Fran”ois, 216
dendrites, 20,21,22,23
dendritic arborization, 63
dendritic spine, in humans vs. other ani-
mals, 662
dendritic structure, and hemispheric
specialization, 449
Dennett, Daniel, 642
dentate gyrus, 79, 82,96,357,358
dentate nucleus, 86
depolarizations, 34,49
depression
and frontal lobes, 486,612-14
and neurological disturbance, 142
depth perception, 197-98
Descartes, René, 9,14
Desimone, Robert, 211, 513,514,526,
527,528
D’Esposito, Mark, 347, 575,583
DeWeerd, Peter, 514

D.E (object-recognition case study),
214-16, 255
Diamond, Adele, 560
Diamond, Irving, 638
dichotic listening task, 382,469,470,
471,496, 504, 552
dichromats, 190
diencephalon, 67, 81-84
and amnesia, 328
diffusion tensor imaging (DTI), 132-33,
161
diffusion-weighted MRI, 542
digit span tests, 316
for amnesia, 325
case study, 315-16, 317, 325
directional tuning of motor cells, 273
discourse, lexical integration in, 415-19
discrimination tasks
and dissociation of ventral and dorsal
pathways, 209-11
in hamster dissociation experiment,
195-97
disease(s)
case study of (G.W.), 18-19, 54, 56
and drugs, 53-54
genetic disorders, 112-27
disgust, 383,618,619
dissection, gross, 60-61
dissociations
in agnosia, 223
between brain systems in explicit and
implicit learning and memory,
356
of cortical and subcortical visual
pathways, 194-97
between declarative and nondeclara-
tive memory, 338
of face and object perception, 244-47
in perception case study, 164
in performance of patients with ag-
nosia, 214-15, 223
in recollection, 351-52
semantic, 394
and separable visual pathways, 197-98
single and double, 142-44,162 {see
also double dissociations)
of spatial and temporal coupling, 296
of ventral and dorsal pathways,
209-11
of what-where processing, 213
distributed representations, in connec-
tionist models, 335
DLPFC, see dorsolateral prefrontal cor-
tex (DLPFC)
DNA, 636,643,665
domain specificity, 398

Donoghue, John, 278
dopamine, 24, 51, 53,258, 301, 304,305,
307,310
and amphetamine psychosis, 53,54
and schizophrenia, 54,122, 159,612
structural diagram of, 52
synthesis of, 52
dorsal horn (spinal column), 87
dorsal (occipito-temporal) pathway, 209
vs. ventral pathway, 211-13,254-55
see also what” and “where” pathways
dorsal superior temporal gyri, 408
dorsolateral prefrontal cortex (DLPFC),
73, 355, 356, 522, 523, 560,597
dorsomedial nucleus of thalamus, 328,
330
double dissociations, 143-44,162
in agnosia for living and nonliving
things, 234
between comprehending meaning
based on language and emo-
tional prosody, 459
between effects of temporal lobe and
parietal lobe lesions, 196-97
for hemispheric specialization, 467
in lobe function and memory, 567
of memory, 317
between patients with amygdala and
with hippocampus lesions, 374
between prosopagnosia and acquired
alexia, 248
double helix, 636
Downing, Paul, 519
Doyle, Declan, 44
Driver, Jon, 581
Dronkers, Nina, 418,428,429
drug abuse, and Parkinsons disease,
257-59
drug addiction, 594-95
drugs, and disease, 53-54
DTI, see diffusion tensor imaging (DTI)
dual-task methodology, 116, 355
Duncan, John, 513,517
Dunker, Rainer, 578
dura mater, 61, 84
dynamic filtering, 574,575, 577,597
dynamic polarization, 19,20
dysarthria, 420,428
dyslexia
acquired, 406
deep (phonological), 355,392, 406
and planum temporale, 448

eardrum, 165,204
early selection theories of attention, 496,
497,498,499, 552



Eason, Robert, 506
Ebbinghaus, Hermann, 14
echoic memory, 314,362
Economo, Constantin von, 7,635
ECT, see electroconvulsive therapy (ECT)
ectoderm, 89,90,108
E.E. (memory case study), 316, 317
EEC, see electroencephalography (EEC)
effectors, 259,264,309
Egly, Rob, 517,518
ego, 556
loss of (case study), 555-56, 558,572,
596
Einstein, Albert, brain of, 59-60
Ekman, Paul, 366
Elbert, Thomas, 103
Eldridge, Laura, 348
electrical conduction in neurons, 31-44
electrical gradient, 30,57
electrical mismatch negativity (MMN),
314
electrical transmission, between neu-
rons, 54-56
electrochemical equilibrium, 30
electroconvulsive therapy (ECT), 330-31
electroencephalography (EEC), 139,
148-52,162,278,495
electromyogram (EMC), 260
electrophysiological methods, 121
electrophysiology
of language, 434-40
and aphasia, 441
monitoring of recollection through,
345
electroreceptors, 649
electrotonic (decremental) conduction,
33, 34, 35-38,57
embodied cognition, 282-83
embryo
developing, 90,91,92
see also prenatal environment
EMG, see electromyogram (EMG)
emotion(s), 383-84,385
anger, 382-83,384,386
basic, 366-67
case studies
of Phineas Gage, 599-600,613,
632
of S.M., 364-65, 366, 369, 378—79,
385
defining of, 366
dimensions of, 367-68
disgust, 383,384
neural systems in processing of
amygdala, 365, 370-78,380-81,
382,383

anterior cingulate cortex, 383
limbic system, 368-69
orbitofrontal cortex, 622-28
sadness, 382-83, 384, 386
emotional learning
explicit, 374-78,382,383,386
implicit, 370-74
emotional memory, 365
emotional prosody, 365,459
empathy, 618-20
empiricism, 12,13-14
encoding, 313
grammatical, 419,420
and long-term memory, 344-54, 362
of procedural knowledge, 354-56
of semantic information, 353
of stimulus size, 474
see also coding
endocrine system, 83
endoderm, 89, 90
endogenous cuing, 498,553
endpoint control, 267-68
Enigma pattern, 189
ensemble coding hypothesis, 224-25
entorhinal cortex, 79, 81,82,357
and memory, 349,350,351
of monkey, 341-42, 344
E.P. (amnesia case study), 337
ependymal cell layer, 94
epilepsy(ies), 139-40,148-49,162
and memory, case study of, 312
and split brain, 538
surgery for, 312,434,445,452,488,
618
epinephrine, 51,52
epiphenomenon, of evolution, 644
episodic encoding and retrieval, 344,
349,351-53,354, 360
episodic memory, 321-22,323,330, 331,
337-38,362,391,566
and brain damage, 336,338,349
formation of, 119
and medial temporal lobe, 340
EPSPs, see excitatory postsynaptic poten-
tials (EPSPs)
Epstein, Russell, 247
equilibrium potential, 30
equivalent circuit, 34
ERFs (event-related fields), magnetic,
152,153
Eriksen, Charles, 549
ERN (error-related negativity) response,
590-91,598
ERP, see event-related potential (ERP)
error-related negativity (ERN) response,
590-91,598
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Esterman, Michael, 202
ethology, 636, 659, 665
event-related fields (ERFs), magnetic,
152,153
event-related fMRI, 156-57,158,522,
524,591,593
event-related potential (ERP), 149-52,
162, 504, 507, 508,553
in dichotic listening task, 504
and language, 434-35,441,443
in monitoring of recollection, 345
in response to sentences, 413,414-15
self-referential processing and, 602
and semantic illusions, 417
and syntactic processing, 412-13,
436-40
evoked potentials, 150,582
auditory, 149
and errors, 590-91
evolution, 634,664-65
and brain, 3,635-40,641,664-65
as adaptation, 650-61
size vs. specialized circuits of,
661-64
and comparative approach, 645-50,
665
convergent, 646
and face-processing module, 238
first principles of, 640-45
and hemispheric specialization, 446,
483
and physiology, 658,659
evolutionary neurobiologists, 638
evolutionary neurobiology
assumptions and aims of, 637-40,641
historical underpinning of, 635-37
evolutionary psychology, 637,665
E.V.R. (orbitofrontal cortex damage case
study), 623
exaptation, 643
excitatory postsynaptic potentials
(EPSPs), 34,49,58,357
execution, motor
as competitive process, 292-95,298,
301
functional architecture of, 307-8
vs. planning, 284-87
executive attention system, anterior cin-
gulate as, 590
executive control systems, 522
executive functions, 73
executive mechanism, central, 318,322,
366
exemplars, 481,482
exogenous cuing, 499,553
expectancy-induced priming, 391
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experience
and birth of new neurons, 96-99
cortical maps modified with, 101-3
experiment, see dissociations; method-
ologies
experimental design
group- vs. case-study debate in,
144-45
single and double dissociations in,
143-44,162
explicit emotional learning, 356, 374-78,
382, 383,386
explicit memory tests, 339
expressive aphasia, 424
exteroceptive perception, 177
extinction (conditioning), 371
extinction (neglect syndrome), 537,
539-45
extrapyramidal tracts, 260-61,262,309
extrastriate visual cortex, 77,180,404,
512,515,517, 553
eye(s)
anatomy of, 178
gaze
and autism, 615,616-17
and mental states, 611
eyewitness testimony, 320

faces
activation of, 405
and FFA, 520
and hemispheric specialization, 459
recognition of, 459,488,583-84
failure of (prosopagnosia), 214,
237-47,255,256
and working memory, 563
facial expression
and amygdala damage, 364-65,366,
378-79,380,385
anger and, 382-83
controlling of, 460-61
identifying and responding to, 615,
618
universality of, 366,367
false-belief tasks, 608-10,615
false memories, 320,350-51
familiarity-based memory, 349-50, 352
Farah, Martha, 235,236,237,239,245,
247, 248,249, 393
fasciculi, 209
arcuate, 424,426,429,443
inferior longitudinal, 209
medial longitudinal, 86
superior longitudinal, 209
fear, instructed, 376-77
fear conditioning, 370-74, 385, 386

fearful facial expressions, and amygdala
damage, 364-65, 366,378-79,
380,385
feature attention, neuroimaging of,
501-2,510,514-16,517,518
feature demons, 403
feature extraction, 213
Fechner, Gustav, 14
feedback, in control of movement,
265-67,286,298
female historical figures in neuroscience,
12-13
fetal alcohol syndrome, 94
fetal tissue transplantation and brain im-
plants, 141,162
FFA, see fusiform face area (FFA)
filtering hypothesis, 575
dynamic filtering, 574, 575, 577, 597
fitness (evolutionary), 643
fixed action pattern, 636
flanker tasks, 549, 554, 594
Fletcher, Paul, 604
Flourens, Marie-Jean-Pierre, 4,5
fMRI (functional MRI), 152,154-56,
157-59,162
and attention, 512, 515, 516, 519, 524
event-related, 156-57,158, 522, 524,
591,593
and face perception, 240,241,242
mapping visual fields with, 188
in study of olfactory system, 171-73,
174
focal disease, 6
focal seizures, 149
Fodor, Jerry, 398
forebrain, 67
forgetting, see memory
form perception, 197,198
of achromatopsia patient, 191,192
formulator, 419
fornix, 85
forward solution, 150,151
fovea, 178, 205
foveal vision, 211
F.R.A. (agnosia case study), 229
Frackowiak, Richard, 175
framing effect, 651
Franz, Elizabeth, 296
Frazier, Lynn, 411,412
Freeman, Walter, 612,613
Freud, Sigmund, 11
and frontal lobotomy, 140
and neuron, 10,11
Friederici, Angela, 437
Frith, Chris, 578
Fritsch, Gustav Theodor, 7

frog, visual system of, 653-54
frontal lobes (cortex), 68,69,73,107,557
and depression, 486,612-14
encoding, retrieval, and, 353-54
and inhibitory control, 582
and psychiatric disorders, 612-14
and social knowledge, 621-22
subdivisions of, 556-58
and temporal organization of mem-
ory, 564-66
and Wisconsin Card Sorting Task, 574
frontal lobotomy, 140,324,612
see also lobotomy
Fulton, Robert, 9
function, localization of, 61,398
see also localization in brain
functional analysis
ofbasal ganglia function, 301
of motor system and movement dis-
orders, 288
in cortical areas, 289-98
in sub-cortical areas, 295,298-307
functional asymmetries, 446
in patients with unilateral cortical le-
sions, 466-68,469,470
functional fixedness, 578
functional homology, 187
functional imaging (neuroimaging), 148,
553
and attention, 511-25
with electrical and magnetic signals,
148-52
of language, 433-34
with metabolic signals, 152-59
functional MR, see fMRI (functional
MRI)
functional neurosurgery, 140-41
functional plasticity, 102
functional specialization, within lateral
prefrontal function (process-
based accounts), 569-71
fusiform face area (FFA), 240-41,243,
256, 520, 563, 564, 583-84,608
fusiform gyrus, 240, 242, 243,256,394,
405,512,517,519

GABA (gamma-aminobutyric acid), 106,
531,534

GAD, see generative assembling device
(GAD)

Gage, Fred, 97

Gage, Phineas, 599-600,613,632

Galileo, 110

Gall, Franz Joseph, 4

Gallistel, Randy, 659,660

Galuske, R. A., 472



gap junctions, 54, 55
Caravan, Hugh, 594
garden hose analogy, 37
garden-path model and sentences,
411-12
Gaulin, Steven, 654,656
Gauthier, Isabel, 244
gaze
and autism, 615,616-17
and mental states, 611
Gazzaniga, Michael, 425,452,465,489
Geary, David, 656
gender differences, in mathematics abili-
ties, 656
generative assembling device (GAD),
483-84,489
generative syntax, 457
genes, 643
and sociobiology, 637
genetic flow, 645
genetic isolation, 645,665
genetic lesion, 644
genetic manipulations, 126-27
genetic pleiotropy, 643,644,645,665
genetics, and degenerative disorders,
136-37
genetic specificity, 643,665
genotype, 643,665
geometry, males vs. females in, 656
Georgopoulos, Apostolos, 272,273
Gerard, Ralph, 12
Geschwind, Norman, 426,447-48
gestalt processes, 14
gestation
internal vs. external, 655
see also prenatal environment
Giard, Marie-Helene, 506
Gibson, Jay, 55
Giedd, Jay, 101
Gilbertson, Mark, 128
glial cells, 20,23-25, 57
origin of, 94,108
radial glia, 93,97
glial fibrillary acidic protein (GFAP), 99
gliomas, 135,136,162
global state changes, vs. selective
processes, 495
globus pallidus, 78, 80, 81,263,300,301,
303,304,310
glomeruli, 171
glucocorticoid receptors, 331
glutamate, 51,52,358
gnostic cells or unit, 222-24
goal-based representation
and ego, 556
in motor structures, 278-81,282,309

goal-oriented behavior, 556, 571-72,
587-93, 597-98
cognitive control of, 573-74, 587-93
model for, 587-88
and prefrontal cortex, 558, 572,588,
596
selection of appropriate subgoals,
573
Goldberg, Micky, 533
Goldman equation, 30, 57
Goldman-Rakic, Patricia, 13, 559
Golgi, Camillo, 8-9,10-11,17,60,65
Gollin Incomplete Figures Task, 226,228
Goodale, Mel, 214,216
Goodman, Gail, 320
Gould, Stephen Jay, 643
Grafman, Jordan, 573
Grafton, Scott, 354
grammar, 456
and Chomsky, 15
universal, 663
grammar-lexicon distinction, 456-59
grammatical encoding, 419,420
grandmother cells, 222-25
grapheme-to-phoneme conversion, 406
Gray, Jeffrey, 202
gray matter, 61,66,67,69,107
growth in volume of, 101
in spinal cord, 87
Green, Anne, 1,2
Greene, Joshua, 628
gross dissection, 60-61
group studies, vs. case studies, 144-45
G.S. (agnosia case study), 207-8,225,
232,235,254-55
guidance of movement, internal vs. ex-
ternal, 284-86
Gusnard, Debra, 603
gustatory reception, 174-75,204
G.W. (schizophrenia case study), 18-19,
54,56
gyrus(i), 61,67,68,107
angular, 247, 316,408,424,426,429,
431,433
cingulate {see cingulate gyrus)
fusiform, 240,242,243,256,394,405,
512,517,519
Heschl's, 77,401,408,424,505,553
inferior frontal {see inferior frontal
gyrus or cortex)
inferior temporal, 371, 396,408
left inferior frontal (LIFG), 158,423
middle temporal, 394,401,408,526
parahippocampal, 71,79,81,342,
349,351,517
of monkey, 342,344
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in paralimbic region, 71,79
posterior cingulate, 523
precentral and postcentral (Pre/Post
CS), 73,263,279, 523
superior temporal (STG), 401,402,
408,418,424,429, 543

habituation, 323
Hadarnard, Jacques, 59
Haddon, Mark, 611
Hagoort, Peter, 413,414,425,436,437,
440,441,443
hair cells, of inner ear, 165
Hamilton, William, 637
hamster, cortical and subcortical percep-
tion in, 195-97
handedness, 447,483-85,487,489
and nonhuman primates, 487
handwriting, recognition of, 248-49
Hari, Ritta, 314
Harlow, John, 599
Hartline, Haldan Keffer, 653
Hatten, Mary, 13
Hebbian learning, 335,357,358,362
Heilman, Kenneth, 291,541
Heinze, Hans-Jochen, 510,511,515,517
heliocentric universe, 110
Helmholtz, Hermann von, 10,11,150,
493-94,551,552
hemianopia, 194,198
hemiballism, 302
hemiparesis, 424
hemiplegia, 289,310
hemispheric specialization (laterality),
456,488
and analytic vs. holistic processing,
248,471
anatomical correlates of, 447-49
approaches to basic dichotomy in,
471-73
and approach vs. withdrawal, 486-87
and asymmetries in perceptual repre-
sentations, 473-78
and asymmetries in representing spa-
tial relations, 478-82
in attention and perception, 460-64,
489
and complex cognition, 464-66
converging evidence of, 466-71
and interhemispheric communica-
tion, 450-56,462-63
and interpreter, 465,490
in language and speech, 456-59,488,
489
microanatomical investigations of,
449-50
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in nonhumans, 485-88
and object recognition, 248,462
variations in, 483-85
and visuospatial processing, 459-60,
489
and working-memory functions, 568
Henik, Avishai, 531
heritable variation, 641
Hernandez-Peon, Raul, 503, 504,513
heroin, in case study of MPTP, 257-58,
309
herpes simplex, 136,137
herpes simplex encephalitis, 233, 332,
337
Herrick, Charles Judson, 638
Herz, Rachel, 174
Heschl's gyri, 77,401,408,424,505,553
hierarchical letter stimuli, 473,475
hierarchical structure, 467-68
of goals, 572
of motor system, 264,265,269-71,
273,284, 309
and hemiplegia symptoms, 289
“Hi Jack” incident, 388
Hillis, Argye, 542, 544
Hillyard, Steven A., 435,504,505,506,
510,515,553
Hilts, Philip, 326
hippocampus, 81,82,107
and Alzheimer’s disease, 330
birth of new neurons in, 96
and episodic memory, 119
genetically altered, 127
in limbic lobe, 78
and memory, 331,336,337-38,
340-44, 344-45, 350, 351, 362,
375, 378
encoding, 346-48,350-51,352
retrieval, 348-49, 350-51, 352
and motor learning, 287
and amnesia, 324,326-28, 340
consolidation, 330-33
and limbic system, 368
and long-term potentiation, 357,
358
of monkey, 340-43, 344
and perceptual priming, 344
spatial, 657
working memory, 561
semantic organization of in rats, 357
histamine, 53
histology, 61,63-66
Hitch, Graham, 317-18
Hitzig, Eduard, 7
HIV (human immunodeficiency virus),
137

H.J.A. (agnosia case study), 231-32,
252-54
H.M. (amnesia case study), 312,315,
316, 324, 325-27, 328, 333-34,
338, 339-40,361
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Hodgkin, Alan, 12,13, 30,31,42
Hodgkin-Huxley cycle, 41
Holcomb, Phil, 436
holistic processing, 248-49, 255
and hemispheric specialization, 471,
477
Holmes, Sir Gordon, 139
homeostasis, 82,107
homology, 645
functional, 187
homoplasy, 645-46,665
homotopic areas, 450,489
homunculus, 74
somatosensory, 103
see also topographic maps
Hopf, Max, 510
Hopfinger, Joseph, 509,522
hormones, 83
and spatial abilities, 656-57
horseradish peroxidase (HRP), 64-65
Hubei, David, 182,183,222
Hughlings Jackson, John, 5-6,16
human genome, mapping of, 126
human immunodeficiency virus (HIV),
137
Hume, David, 14,642
Humphreys, Glyn, 231
Huntington’s disease (Huntington’s
chorea), 126,136,137-38,301,
302,303,311,338, 356
Huttenlocher, Peter, 100
Huxley, Andrew, 12,13, 30,31,42
Huxley, Thomas Henry, 662
H.W. (anomia case study), 430
hybrid models, 409
Hyde, Ida, 12,13
hydrocortisone, episodic memory and,
331
hyperkinesia, 302
hypermetria, 295
hyperpolarizations, 34,49
hypokinesia, 303, 310
hypothalamus, 78, 82-84, 107
hypoxia, 603

IAT, see Implicit Association Test (IAT)
iconic memory, 314,362

ideational apraxia, 290, 310
ideomotor apraxia, 290,310
idiopathic disease, 303

illusions, visual, 188-89,604
image demon, 403
imagery, and visual perception, 249-52,
256
imaging, brain (neuroimaging), 356
of damage to brain, 141
functional, 148-59,356,362,433-34,
511-25,553
and transcranial magnetic stimula-
tion, 145-48 (seealsoTMS
[transcranial magnetic stimula-
tion])
of visual areas in humans, 185-88
see also CAT (computed tomography)
scanning; fMRI (functional
MRI); MRI (magnetic reso-
nance imaging); PET (positron
emission tomography)
imitative behaviors, 622
Implicit Association Test (IAT), 379,380
implicit emotional learning, 370-74
implicit learning and memory, 338-40,
356
and explicit recollections, 345
see also nondeclarative memory
Incomplete Letters Task, 226,228
infanticide, 634,664-65
infants, and processing of information
about faces, 606
infectious disorders, 136,137
inferior colliculus, 86,167
inferior frontal gyrus or cortex, 262,
423
left (LIEG), 6,158,423,526
and semantic generation, 575,576
inferior longitudinal fasciculus, 209
inferior olives, 3
inferior parietal cortex, 263,316,355
inferior parietal lobe (IPL), 523
of Einstein’s brain, 59
inferior prefrontal cortex, 589
inferior temporal gyrus, 371,396,408
inferior temporal (IT) lobe
and language, 393,394,395
single-cell recordings from, 211-12
information encapsulation, 398
information processing
complexity in, 111
constraints in, 115-17
and modeling, 117-18
and resource limitations, 464
self-referential, 601-3
information processing system, 496
inhibition of return (inhibitory afteref-
fect), 500, 553
inhibitory control, 582-87,594-95
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(IPSPs), 34,49,58
input-gating model, 527
instructed fear, 376-77
instrumental conditioning, 659
insula (insular cortex), 71, 383,428,
618-19,628
integration
in auditory perception, 167,169
lexical, 405,415-19,432,443
of parts into wholes, 230-33
of words in sentences, 410-15
see also holistic processing
integrative agnosia, 230-33,248,255
intelligence, genetics vs. environment in,
126-27
interactive models, 409
interactivity, vs. modularity, 398,409
interaural time, 168
internal capsule, 3, 81, 82
internal-external control hypothesis,
285-86
interpreter, 465,489,490
intrusion of the unattended inputs, 497
invalid trials, 498
inverse dipole modeling, 151-52,507
inverse problem, 150,151
inversion effect, and face perception,
245-46
ion channels, 28-29,44-47, 57-58
ionic hypothesis, 31
lowa Gambling Task, 625,626
IPL, see inferior parietal lobe (IPL)
IPSPs, see inhibitory postsynaptic poten-
tials (IPSPs)
IT lobe, see inferior temporal (IT) lobe
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Kali, Szabolcs, 119

Kanwisher, Nancy, 239,247, 519
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Kleinschmidt, Andreas, 517,518

Klin, Ami, 616

Klaver, Heinrich, 369

Kliiver-Bucy syndrome, 370

Knight, Robert T, 582

knockout procedures, 127,160,161

knowledge and types of memory, 323-24

see also procedural knowledge; self-

knowledge; semantic knowl-
edge; social knowledge

Knowlton, Barbara, 337

Konishi, Mark, 169,170

Konishi, Seiki, 579

Korsakoff, Sergei, 328

Korsakoff's disease (syndrome), 136,
328,330,338

Kosslyn, Stephen, 251,478,479,482,486

Krolak-Salmon, Pierre, 618

Kroll, Neal, 337

Kuffler, Steve, 182

Kuperberg, Gina, 439

Kutas, Marta, 345,435

LaBerge, David, 531
Laeng, Bruno, 480,481
Landis, Theodor, 248
Langston, William, 257,258-59
language, 388-89
and brain, 389,408,422,442
and aphasia, 422,423,424,443
and hemispheric specialization,
425,448-49,454,472,483-85,
488,489,663
and right vs. left hemispheres, 425
and word recognition, 408-10,443
Chomsky on basis of, 663
classical localizationist model of,
426-27
and “Hi Jack” incident, 388
modularity vs. interactivity in, 398,
409
neural models of, 440,442,443
neurophysiology of, 432-42
and hemispheric specialization,
456-59,471
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neuropsychology of, 423-32
special learning module for, 661,665
theory of, 389,422,443
and integration of words in sen-
tences, 410-15
lexical integration in discourse,
415-19
and mental lexicon, 389-95
and perceptual analyses of linguis-
tic input, 395, 397-405
and recognition ofwords, 249,
405-10,443
and speech production, 419-22
(see also speech)
three levels of representation in,
394-95,396
LAN, see left anterior negativity (LAN)
late closure mechanism, 411-12
lateral fissure, see Sylvian fissure (lateral
fissure)
lateral geniculate nuclei (LGN), 82,83,
86,180
and primary visual cortex, 75,76,77
visual, 514, 516,533
lateralization, see hemispheric specializa-
tion (laterality)
lateralized readiness potential (LRP), 422
lateral orbitofrontal cortex, 369
lateral prefrontal cortex, 558, 563
accounts of functional specialization
within
content-based, 567-69,597
process-based, 569-71
and top-down control, 582
and working memory, 559,562, 563,
564, 567, 568, 569-71,596
see also prefrontal cortex
late selection, 497,498, 552
law of effect, 14
L-dopa, 24,259,305,306, 310
learning, 312,313, 361
basal ganglia contributions to, 306-7
and birth of new neurons, 96-99
cellular bases of, 356-60
emotional
explicit, 374-78,382,383, 386
implicit, 370-74
motor, 269,271,287,298-300, 309
shift in cortical control with, 286-87
variety of mechanisms for, 658-61
learning rules, 118
Le Doux, Joseph, 371
Leeuwenhoek, Anton van, 9
left anterior negativity (LAN), 437-38,
439
left frontal lobe, 486
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left inferior frontal gyrus (LIFG), 6,158,
423, 526
left medial occipital lobe, 394
left temporal lobe, 210, 576
lemma level, 390,395,397,411,419,420
length constant, 34,37, 38
lesions, brain, 125-26,161
with alexia vs. prosopagnosia, 248
and amnesia, 332, 338
amygdala, 371,374,377,616
and apperceptive agnosia, 226,228
and associative agnosia, 230
and attention, 537,540,541, 542,
543-45, 547, 554
in basal ganglia, 302
in cerebellum, 295,298,299-300,308
and delayed-alternation tasks, 560
of frontal lobe, 558,565, 582,621-22
genetic, 644
and hemispheric specialization, 466,
467,468,483,488,489
and hippocampus, 328,332,340, 374
and imaging, 251
and language, 393,394,395,423,425,
426
and memory, 316,319, 321, 342
in monkeys, 340-42,343
in monkey discrimination experi-
ment, 209-11
of motor cortex, 289,293
in neural network models, 118-19
neurochemical, 126
and neurologists’ techniques, 7
and new methodologies, 110
of parietal cortex, 196-97,213-14,
310
prefrontal, 560, 565
lateral prefrontal cortex, 579,582,
622
and prosopagnosia, 238-43
in simulation of semantic memory,
237
study of, 141,143,144,145,558
from tumors, 135,144
in vestibular system, 295
“virtual,” 145-48
see also brain damage
letter priming task, 457
Lettvin, Jerome, 653
levels-of-processing model of memory,
601
Levelt, Willem, 390,419,420
Levi-Montalcini, Rita, 13
lexeme level, 390
lexical access, 405,432,443
lexical decision task, 345,390,391

lexical integration, 405,432,443
in discourse, 415-19
lexical level, 270
lexical selection, 397,407,420,443
lexicon, mental, see mental lexicon
LGN, see lateral geniculate nuclei (LGN)
L.H. (prosopagnosia case study), 245,246
Lhermitte, Francois, 621,622
Lichtheim, 426,427
Liepmann, Hugo, 290,291
LIFG (left inferior frontal gyrus), 6,158,
423, 526
ligands, 46,58
light microscopy, 160
limbic lobe, 78, 79,107
limbic system (lobe), 67, 78, 79, 368-69
limited capacity, 493,497-98
lipids, 20,25,27,28
lip-reading, 199-200
Lissauer, Heinrich, 226
listening, dichotic, 382,469,470,471,
496, 504, 552
Livingstone, Margaret, 13
living vs. nonliving things, and agnosia
deficits, 233-35,237
lobectomy (resection), temporal, 312,
324, 361
lobotomy, 140, 324, 565,612, 613
localization in brain, 4-8,16,423
and fMRI, 156
of function, 398
of language, 426-27
and aphasia, 423-29
and Broca’s patient, 6, 7,16
and methodologies of cognitive neu-
roscience, 160
of sounds, 168-70
through ERFs, 150
localization task
in blindsight experiment, 197
in hamster dissociation experiment,
195-97
location hypothesis, 267-69
Locke, John, 14
Lockhart, Robert, 601
Loewi, Otto, 50-51
Loftus, Elizabeth, 320,391,392,443
logic, 13
logographic system, 402
Logothetis, Nikos, 218-19
longitudinal fasciculus, inferior, 209
longitudinal fasciculus, medial, 86
longitudinal fasciculus, superior, 209
longitudinal fissure, 68, 80
long-term memory, 313,314,315-16,
317,321,352,559,586

and amnesia, 327,328, 340,348
declarative, 314, 321-22, 362,376,377
encoding and retrieval, 344-54,362
nondeclarative, 314,322-23,328,
338-40,362
long-term potentiation (LTP), 331,
357-60,362
Lorenz, Konrad, 636
LRP, see lateralized readiness potential
(LRP)
Luck, Steve, 510
Lupien, Sonia, 331
Luzzatti, Claudio, 544

MacKay, Donald, 269,270
MacKinnon, Roderick, 45
MacLean, Paul, 368
MacMillan, Malcolm, 600
macroplanning, 419
magnetic event-related fields, 505
magnetic resonance imaging, see MRI
(magnetic resonance imaging)
magnetoencephalography (MEG), 152,
153,162
Magoun, Horace, 495
MAO (monoamine oxidase) inhibitors,
54
maps
cytoarchitectonic, 65
somatotopic, 177
and stimulation mapping, 434-35
topographic, 5-6,124
somatotopic, 102
tonotopic, 77,124,125
of visual information (retino-
topic), 155
Markowitsch, Hans, 316
Marler, Peter, 660
Marois, René, 549, 550
Marr, David, 220-21,651-52
Marslen-Wilson, William, 406,409
Marsolek, Chad, 482
Martin, Alex, 394
Massachusetts Institute of Technology
(MIT)
Second Symposium on Information
Theory at, 14
massa intermedia, 81, 82, 85, 340
Matching-by-Function Test, 230
matching strategy, 465
mathematical ability, and sexual selec-
tion, 656
Mattingley, Jason, 201
maximizing strategy, 465
McAdams, Carrie, 529
McCarthy, Gregory, 404



McClelland, James (Jay), 235,236,237,
393,403-4,409,426
McDermott, Kathleen, 350
McGaugh, James, 376, 377
Mclsaac, Heather, 345
McNaughton, Bruce, 125,332
Meadows, J. C., 190
medial frontal (MF) cortex, 73,523,
589-93, 596, 598
medial geniculate nucleus (MGN), 82,
83,167
auditory, 533
medial longitudinal fasciculus, 86
medial occipital lobe, left, 394
medial prefrontal cortex (MPFC), 632
and autism, 617
and self-referential processing, 602,
603-4,632
and simulation theory, 617-18
and theory of mind, 607-8,609
medial temporal lobe, 81
and Alzheimer’s disease, 330
and memory, 331, 344,360
and amnesia, 324, 325-30,334,
337,340-41
episodic coding and retrieval, 344,
346, 347-48, 349-52
false, 350-51
of monkey, 340-41, 342,343
and semantic deficits, 393
median eminence, 83
Medina, Jorge, 128
medulla, 53,84,85-86
medullary pyramids, 3
MEG, see magnetoencephalography
(MEG)
Meissner's corpuscles, 175,176
membrane potential, 28-30,57
modeling of, 30-31,34
recording of, 32-33
resting, 28-31, 57
memory, 312-13,360-62
and brain, 324,360,361
and amnesia, 324-34,336-40
and animal models, 340-44
imaging of, 344-56,362
case study (E.E.)> 316,317
categorical and coordinate
representations in, 478-81
cellular bases of, 356-64
connectionist modeling of, 335
consolidation of, 313,330-33,377
declarative (see declarative memory)
distinctions about, 323-24
distinct vs. unitary system(s) of, 318
echoic, 314,362

and emotion, 374-78
emotional, 365
episodic, 321-22,323,330,331,
337- 38,362, 391,566
and brain damage, 336, 338,349
formation of, 119
and medial temporal lobe, 340
failure of, 157
false, 350-51
of abuse, 320
and eyewitness testimony, 320
familiarity-based, 349-50,352
and frontal lobes, 564-66
and language processing, 440,443
and levels-of-processing model, 601
and lexicon, 456
long-term, 313, 314, 315-16,317, 321,
352, 559, 586
and amnesia, 327, 328, 340,348
declarative, 314,321-22,362,376,
377
encoding and retrieval, 344-54
nondeclarative, 314,322-23,
338- 40,362
and perception, 209
visual, 252-54
and prefrontal cortex, 360, 561-63,
597
recency, 565,583
recognition, 114,115,463-64
relational, 351-52
self-perception and, 602-3
semantic, 235-37,321, 322,337-38,
362,391,393
sensory, 313-15
short-term, 313, 314, 315-19,321,
322,343,362,559
and smell, 174
source, 566-67,570, 575
and stress, 331,378
temporary losses of, 327
visual, 252-54, 545
working (see working memory)
memory retrieval task, 113
Mendel, Gregor Johann, 641
meningiomas, 135,136,162
Menon, Ravi, 74
mentalizing, 607
mental lexicon, 389-95,419,442
and hemispheric specialization, 456,
489
neural substrates of, 392-95,396
vs. grammar, 456
mental operations, 113-15
mental representations, 111-13
mental set, and basal ganglia, 306,307
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mental states
integrating nonverbal cues and,
610-11,633
of others, understanding the, 607,
608,609-10
meperidine, 259
MEPs, see motor evoked potentials
(MEPs)
Merkel’s corpuscles, 175,176
Merzenich, Michael, 101,102,635
mesencephalon, 84-85
mesial temporal sclerosis, 373
mesocortex, 71
mesoderm, 89,90
metabolic correlates of aphasia, 433-34
metabolic signals, 152-59
metaphors, visually derived, 177
metastatic tumors, 135,136,162
metencephalon, see pons
methodologies
in animal research, 120-28
through brain lesions, 125-26
in cognitive psychology, 111-17
computer modeling, 117-20
continuing creation of, 160
convergence of, 141,160
and cognitive deficits following
brain damage, 141-45
and functional imaging, 148-59
and transcranial magnetic stimu-
lation, 145-48
and face perception, 240,244
and need for well-formulated ques-
tions, 111
in neuroanatomy, 61,63-66
and neurological disorders, 129-41
in recollection monitoring, 345
spatial and temporal resolution of,
160
staining of cell, 7,20,63-65
for visual system, 180
visual agnosia, 225,226,228,230
see also dissociations; double disso-
ciations; and specific
methodologies
metrical information, 420
Meynert, Theodor, 7
MGN, see medial geniculate nucleus
(MGN)
microanatomy, 61,63-66
microelectrodes, 12
microglial cells, 24-25
microplanning, 419
microscopes, early, 9
microtome, 65
midbrain, 84-85
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middle temporal gyrus, 394,401, 408,
526
middle temporal (MT) visual area, 646
see also area MT
Migaud, Martine, 360
Miles, Michael, 128
Mill, John Stuart, 14
Miller, Earl, 561
Miller, George A., 1,14-15,16,17,316
Milner, Brenda, 13,325
Milner, David, 214, 216
mindblindness, 615
minimal attachment mechanism, 411-12
Minsky, Marvin, 14
mirror cells or neurons, 281-84, 310,
618,619,620,632,633
mirror movements, 294
Mishkin, Mortimer, 209,336, 341, 342
mismatch field (MMF), 314
Mitchell, Jason, 607
MMN, see electrical mismatch negativity
(MMN)
M.N. (quadriplegia case study), 278,279
modality-specific organization, of se-
mantic network, 393
modal model of memory, 315
neuropsychological evidence against,
315-17
modeling
computational (see computational
model [s])
computer, 117-20,161
modularity vs. interactivity, 398,409
modular models or systems, 409,443
mole, star-nosed, 639,641,645,649
Monet painting, in perception case
study, 192-93
monitoring
and cingulate activation, 589-93
and medial frontal cortex, 589-93,
598
Moniz, Egas, 612
monoamine oxidase (MAO) inhibitors,
54
Montaldi, Daniela, 350
moral decisions, 628,631
Moran, Jeff, 526
Moran, Joseph, 604
Moray, Neville, 497
Morcom, Alexa, 604
morpheme, 402,443
morphology, 65, 66, 70
Morris water maze, 377
Moruzzi, Giuseppi, 495
Moscovitch, Morris, 330, 331
mossy fibers, 357

moths, as prey for bats, 609,658,659
motion perception
deficits in (akinetopsia), 193-94,195,
205
depth perception from, 197-98
illusion in, 189
motivation, 538
see also emotion(s)
motor control
and comparison of motor planning
and execution, 284-87
computational issues in, 265-71
cortical regions involved in, 261-63
diseases of
Huntingtons disease (seeHunt-
ingtons disease [Huntington’s
chorea])
Parkinson s disease, 257-59 (see
also Parkinson s disease)
and functional analysis of motor sys-
tem and disorders, 288
in cortical areas, 289-98
in sub-cortical areas, 295,298-307
functional architecture of, 308
motor structures, 259-60
subcortical, 260-61,263
and organizational areas, 263-65
and physiological analysis of motor
pathways, 271-84
motor cortex, 73, 75,293,295, 308,309,
356-57
and hemiplegia, 289
homotopic callosal projections in, 450
primary, 73, 78,261,263,289,309,
356, 557
training effect in, 104,105
see also supplementary motor area
(SMA)
motor evoked potentials (MEPs), 284
motor neurons, 73
motor sequence learning, 356
motor structures, patterns of connectiv-
ity in, 259
Motter, Brad, 528
Mountcastle, Vernon, 182, 532
Mozell, Maxwell, 173
M.P. (akinetopsia case study), 193-94
MPFC, see medial prefrontal cortex
(MPFC)
MPTP, 126,257-58,259, 309
Mr. | (achromatopsia case study), 252,
253
M.R. (orbitofrontal cortex damage case
study), 599
MRI (magnetic resonance imaging), 110,
131-32,141,161

diffusion-weighted, 542
and ferromagnetic items in brain, 326
perfusion-weighted, 542
MT pathway, see area MT
Mueller, Notger, 517,518
multimodal perception, 199-203,205
multiple sclerosis (MS), 26,136, 137
multisensory integration, 199
multistable perception, 218-19
multitasking, 573
multiunit recording, 125,161
Minte, Thomas, 413,437
muscimol, 531
muscles, 259,260,261
and hemiplegia, 289
mutation, 644
myelencephalon, see medulla
myelin, 25,26,43-44, 57
Myers, Ronald, 452,489

Nadel, Lynn, 331
naming
inability at (anomia), 144,214,430
in stimulation mapping, 434-35
natural selection, 634,635,640,642,
664-65
and sexual selection, 653-55, 665
as tinkerer (Jacob), 644
see also evolution
Navon, David, 467, 473,489
“n-back” task, 570
neglect syndrome, 525, 526, 537, 539-45,
547, 548, 553-54
coordinate systems of, 545
neocerebellum, 298, 300,310
neocortex, 71, 351, 353, 636
and association areas, 638
functional subdivisions of, 637-38
and memory, 331,332,342
neostriatum, 79, 80
Nernst equation, 30, 57
nervous system
and actions (sec motor control)
cells of, 19-26, 57
development of, 88-90,108
birth of new neurons throughout
life, 96-99,108
genesis of cerebral cortex, 90-96
postnatal brain development,
99-101
and multiple sclerosis, 26
plasticity of (see plasticity of nervous
system)
sympathetic, 87, 88,108
see also brain(s); central nervous sys-
tem (CNS); neuron(s)



Neumann, John von, 14
neural correlates of theory of mind,
607-10
neural groove, 90,108
neural mechanisms, for face perception,
238-43
neural models of language comprehen-
sion, 440,442,443
neural networks, 118-19
for attentional modulations of sen-
sory analysis, 509
neural pathways
of audition, 165-67,168-69
of gustation, 174-75
of olfaction, 171
of somatosensation, 175-76
ofvision, 177-78
neural plate, 90,108
neural prosthetics, 273-74,276-78
neural specialization
in language, 404
and morphological specializations,
649
neural substrates
of mental lexicon and conceptual
knowledge, 392-95,396
of spoken word processing, 400-401
of syntactic processing, 417-19
of written-word processing, 404-5
neural systems, in attention and selective
perception, 502-25,553
and animal studies of attentional
mechanisms, 525-26, 528-36,
553
and neuronal firing rates, 527
neural tube, 90
neuroanatomy, 60-61,63-66,107
comparative, 638
neurobiology
comparative, 637,639
evolutionary, 635-40,641
neurochemical lesions, 126
neuroeconomics, 626-28,631,633
neuroethics, 629-30
neuroethology, 636
neuroglial cells, 23-24
neuroimaging, see imaging, brain (neu-
roimaging)
neuroimaging, functional, see functional
imaging (neuroimaging)
neuroleptic drugs, 54
neurology and neurological disorders,
129-30,162
of attention, 537,539-48,553-54
causes of disorder, 133-40
and functional neurosurgery, 140-41

and structural imaging, 130-33
neuronal attention effect, 536
neuronal conduction, !
neuronal determination and differentia-

tion, 94,96
neuronal membrane, 20,27,28-31,34
neuronal migration, 93-94,95
neuronal proliferation, 91-93,108
neuronal signaling, 27-31
electrical conduction in neurons,
31-44

ion channels, 28-29,44-47, 57-58
neuron doctrine, 10-11,20
neuron-gating model, 527
neuron(s), 20,21, 57,106

birth of throughout life, 96-99,108

Cajal’'s concept of, 19

chemical transmission between,

47-50

degeneration of, 433

electrical conduction in, 31-44

heterogeneity of, 65

history of study of, 8-11,12

kinds of, 57

modeling of, 34

morphological classes of, 23

and single-cell recording, 120-21,

124-25

structure of, 20-23
neuropathies, 266-67
neuropeptides, 51
neurophysiology, 120

of human attention, 502-25

of language, 432-42

and hemispheric specialization,
456-59,471
neuropsychology

of attention, 537,539-48

of language and language disorders

(aphasia), 423-32
neuroscience, 3

achievements of, 19

comparative, 637-40,641, 665

female historical figures in, 12-13

social cognitive (see social cognitive

neuroscience)
neurosurgery, functional, 140-41
neurotransmitter(s), 23,50-54,56, 58
neurotransmitter receptor molecules, 47
neurotransmitter release, 48, 50
neutral trial, 498
Neville, Helen J., 106
Newell, Allen, 14
N400 wave, 435-36,437,441,443
Nicolelis, Miguel, 277
Nissl, Franz, 7,635
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Nissl stain, 65

Nissl substance, 65

NMDA (N-methyl-D-aspartate) recep-
tors, 358-60,362

Nobili, Leopoldo, 9

nociceptors, 175,176,204

nodes of Ranvier, 25,57

nonassociative learning, 323,659

nondeclarative memory, 314,322-23,
324, 338, 362

deficits in formation of, 338-40

nonverbal cues, integrating mental states
and, 610-11,633

noradrenergic system, 52

norepinephrine, 51,52-53,87,108

and amphetamine psychosis, 53

Norman, Donald, 587, 588

nose, in smelling, 173-74,204

Nottebohm, Fernando, 486

nouns, inability to say (anomia), 430

N2pc component, 510, 553

nucleus reticularis thalami, 529, 531

Nussellin-Volhard, Christine, 13

Nyberg, Lars, 353

object-based attention, 516-17
object constancy, 218,220,255
Object Permanence Test, 560
object recognition, 209,254,255
case studies
D.F., 214-16,255
G.S., 207-8,225,232,235,
254-55
computational problems in, 217,225
grandmother cells and ensemble
coding, 222-25
shape encoding, 221-22,223
variability in sensory information,
217-19
and view-dependence vs. view-
invariance, 219-21,255
failures of, 225-37
alexia, 247-49
prosopagnosia, 237-47,255
and hemispheric specialization, 248,
462
and relationship between visual per-
ception and imagery or mem-
ory, 249-54
two-process model of (Farah), 249
in visual agnosia case, 192-93
what-where pathways for, 209-10,
215 {see also “what” and
“where” pathways)
object representations, 516-20,522
obsessive compulsive disorder, 307,612
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OCB, see olivocochlear bundle (OCB)
occipital lobe (region), 68,69,75-77,107
medial, 394
and prosopagnosia, 244
occipitotemporal cortex, 404,405,408,
443
Ochsner, Kevin, 618
O’Craven, Kathleen, 519
ocular dominance columns (ODCs),
100,184
odorants, 171,173, 204
Ojemann, George, 434
olfactory cortex, primary (POC), 171,
172-73,174,204
olfactory epithelium, 171,204
olfactory perception, 170-74,204
olfactory system, 171-73,174,648
oligodendrocytes, 24,25,57
olivary complex, 85
olivocochlear bundle (OCB), 503
optical imaging, 160
optic ataxia, 216-17,255
optic chiasm, 83,84,179
optic nerve, 86,178-80, 205
optic thalamus, 3
orbitofrontal cortex, 73,171, 174-75,
204, 369, 558
case studies
EV.R, 623
M.R., 599
Phineas Gage, 599-600,613,632
in paralimbic region, 71
role in explicit emotional labeling of
angry faces, 382,386
and self-perception, 605-6,631
and social knowledge, 622-26,633
orbitofrontal undercutting, 324
orienting, reflexive, 500, 541
Orsted, Hans Christian, 9
orthographic forms, 389,443
orthography, shallow vs. deep, 402
Osterhut, Lee, 436
out-group comparison, 646,648
Owen, Richard, 662
owls, sound localization by, 168-70

pain

empathy for, 619-20

signaling of, 175,176
paintings (Monet and Picasso), in per-

ception study, 192-93

paleocortex, 71
Paller, Ken, 345
palsy, supranuclear, 136,195, 545
pandemonium model, 403
pantomime and apraxic patients, 290

Papez, James, 78,368,385
Papez circuit, 78,368, 385
parahippocampal cortex, 326,332,336,
347,356,362
and memory, 347
of monkey, 342, 343, 344
parahippocampal gyrus(i), 71,79, 81,
342,349, 351,517
of monkey, 342, 344
in paralimbic region, 71,79
parahippocampal place areas (PPA), 247,
550
paralimbic region, 71
parallel processing, 114-15
parasympathetic nervous system, 87, 88,
108
parietal lobe (cortex), 68,69, 73-74,107
and apraxia, 290
attentional modulations in, 530-34,
535-36
of Einstein’s brain, 59
lesions of, 196-97,213-14,310
in monkey discrimination experi-
ment, 209-11
and movement, 280,283,285,292
posterior, 262,263,281
in procedural memory encoding and
retrieval, 355, 356
and prosopagnosia, 239
and selective attention, 217
and sensorimotor functions, 393
and spatial relations, 481
superior, 284,287, 522, 523
vs. temporal lobe, 210,211
and working memory, 319
parieto-occipital cortex, 355
parieto-occipital sulcus, 69
parieto-temporo-occipital association
cortex, 426
Parkinson’s disease, 136,137,138, 310
and basal ganglia, 258,259,301,
302-7,310-11,338
and blood-brain barrier, 24
in drug-abuse case, 257-59
and fetal tissue transplants, 141,259
and spontaneous facial expressions,
459,460
and synthesis of catecholamines, 52
and task-switching, 577, 578
treatments for, 140-41,162,309,
310-11
parsimony, principle of, 647
parsing, 411,418
pars opercularis, 423,428
pars triangularis, 423,428
part-whole integration, 230-33

Pascual-Leone, Alvaro, 104,106
Passingham, R. E., 569
patch clamp, 160
pattern recognition, 404
Paus, Tomas, 101
Pavlov, lvan, 323
Pavlovian conditioning, see classical con-
ditioning
Payne, Jessica, 331
Pelphrey, Kevin, 611,616
Penfield, Wilder, 64, 566
peptide hormones, 83,84
peptides, 44, 51
Perani, Daniela, 542
perception, 164-65,254
depth, 197-98
and hemispheric specialization,
460-64,489
and memory, 209,252-54
motor theories of, 283
nonverbal cues and, 611
of other people, 606-11,615-20,
632-33
quantifying attention in, 498-502
selective, 217,222
without a visual cortex, 194-97
see also auditory perception; multi-
modal perception; object
recognition; olfactory percep-
tion; self-perception; so-
matosensory perception; vision
perceptual analyses, of linguistic input,

395,397-405

perceptual categorization, 228,229,230,
254

perceptual representations, asymmetries
in, 473-78

perceptual representation system (PRS),
322-23

perceptual system and hierarchical stim-
uli, 467-68

Peretz, Isabelle, 227
perforant pathway, 357
perfusion-weighted MRI, 542
peripheral control of movement,
265-67
peripheral nervous system (PNS), 107
autonomic system, 87-88
glial cells in, 24
perirhinal cortex, 351,357
of monkey, 342,343, 344
permeability, 28
Perrett, David, 611
perseveration, 574
personality, 607-8
Petersen, Steve, 514,531



PET (positron emission tomography),
110,152-54,155-56,157-58,
162
and attention, 511-12,515
poor temporal resolution of, 158
Petty, William, 1
phantom limb sensation, 102,103
Phelps, Elizabeth, 376,379,380
phenomenal awareness, 548, 554
phenotype, 643,665
phonemes, 389,397-98,399,401,443
and alphabetic system, 398
phonological (deep) dyslexia, 355,392,
406
phonological encoding, 420
phonological forms, 389
phonological level, 392
phonological lexicon, 426
phonological loop, 318,319, 362,568,
597
phosphene threshold, 520
phosphotungstic acid (PTA) method, 100
photoreceptors, 177-78,205
phrenology, 4,5, 16
physiological analysis, of motor path-
ways, 271-84
physiological psychologists, 638
physiology, and evolution, 658,659
Picasso painting, in perception case
study, 192-93
Pick’s disease, 136,137
Pinker, Steven, 637,660,663
pinna, 168
pituitary gland, 83
place cells, 332
planning, of action, 572-73
planning, motor
as abstract, 292
functional architecture of, 308
vs. execution, 284-87
planum temporale, 448,489
plasticity of nervous system, 101-6,108
after callosal surgery, 458
and case of phantom limb sensation,
102,103
cortical, 105-6,108,202
platypus, duck-billed, 639,641,645, 649,
650
plesiomorphic trait, 645,665
PMC, see premotor cortex (PMC)
PNS, see peripheral nervous system
(PNS)
POC, see primary olfactory cortex
(POC)
pointing task, self-ordered, 566
polymorphism, 159

Pl attentional effects, 507,508,512
pons, 53, 83,85-86
Pool, Judith Graham, 12
pop psychology, on hemispheric special-
ization, 472
population vectors, 273,274,277,293,
309
positron emission tomography (PET),
110,152-54,155-56,157-58,
162
and attention, 511-12,515
poor temporal resolution of, 158
Posner, Michael L, 112,498,499, 539,
541,545,609
posterior cingulate gyrus, 523
posterior cortex, 568,584,590,597,612
posterior middle temporal region, 433
posterior temporal lobe, 429,524
Postle, Bradley, 339
postsynaptic dendrites, 20,22
postsynaptic receptors, 46-47
posttraumatic stress disorder (PTSD),
128-29
potentiation, long-term, 331,357-60,
362
PPA, see parahippocampal place areas
(PPA)
Pratt, E. H., 12
precentral and postcentral gyri (Pre/Post
CS), 73,263,279,523
preconscious processing, 550-51, 554
precursor cells, 93
predator-prey relationship, 658
prefrontal cortex, 73,79,486,556,557,
558,596-97
component analysis of, 567-71,597
dorsolateral (DEL), 73,355,356,522,
523, 560, 597
and encoding and retrieval, 354,355,
356
evolutionary expansion of, 96
in evolutionary perspective, 648-49
and goal-oriented behavior, 558,572,
588,596
inferior, 589
as lobotomy target, 612
and memory, 360, 561-63,597
rostral, 355
and social knowledge, 621
synapse occurrence in, 100
and top-down control, 584-86
ventromedial, 369
see also lateral prefrontal cortex; me-
dial prefrontal cortex (MPEG)
prefrontal lobotomy, 140,324,612
tool kit for, 612,613
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see also lobotomy
Premack, David, 607
premotor cortex (PMC), 73,261,264,
283,310
and Broca’s area, 649-50
and goal-based representation,
278-79
and guidance of movement, 285
and motor planning, 291,293,308
and procedural learning, 355,356
and skill acquisition, 287
prenatal environment
development of nervous system in,
88-96
synaptogenesis in, 99
prestriate cortex, 77,186
presupplementary motor area, 558
presynaptic axon, 20,22
Previe, Fred, 484,485
primary auditory cortex, 77, 82,165,167,
408,449
primary gustatory cortex, 174
primary motor cortex, 73,78,261,263,
289,309, 356,557
primary olfactory cortex (POC), 171,
172-73,174,204
primary somatosensory cortex, 176-77,
204
primary visual cortex, 70, 75, 76,180,
188,203
of ferrets, 94
Hubei's and Wiesel's study of, 182
and receptive fields, 124
and tactile discrimination, 203
primates, phylogenetic relationships be-
tween, 647
priming, 323,338-40
letter priming, 457
and lexical decision task, 345
semantic, 390-91
syntactic, 412-13
ofvisual cortex, 525
with word fragments (case study),
336,339
principle of parsimony, 647
problem solving and hemispheric spe-
cialization, 454,465,466
problem-specific learning mechanisms,
660
procedural knowledge
and amnesia, 340,354
and declarative knowledge, 337-38
encoding of, 354-56
procedural learning, in amnesia,
337-38
procedural memory, 322,355,362
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procedural memory encoding and re-
trieval, 354-56
processing
analytic vs. holistic, 248-49,255
asymmetrical, 471-72
conscious, 551,554
parallel, 114-15
preconscious, 550-51, 554
self-referential, 601-3,632
for sound localization, 168-70
subliminal, 550, 554
unconscious, 548, 549-50
see also information processing
processing-impairment model of apha-
sia, 432
progressive semantic dementia, 392-96
progressive supranuclear palsy (PSP),
136
pronoun morphology, 416
propagation, of action potentials, 42
proprioception, 176
prosody, 443,489
emotional, 365,459
prosodic analysis, 477
prosodic information, 400
prosopagnosia, 214,237-47,255,256
and alexia, 247-49
prosthetic limbs, 276
proteins, structure of, 45
prototype, 482
proximate factors, 651
PRS, see perceptual representation sys-
tem (PRS)
pruning, of synapses, 100
pseudowords, 401,405,406,408,457
P600 response, 436-37,443
psychiatric disorders, and frontal lobes,
612-14
psychic blindness, 369
psychological scaling techniques, 191
psychologists, physiological, 638,639
psychology
evolutionary, 637, 665
historical survey of, 12-16
pop psychology (on hemispheric spe-
cialization), 472
see also cognitive psychology
psychosis, 53, 54
RT. (visual agnosia case study), 164,
192-93
PTA (phosphotungstic acid) method, 100
PTSD, see posttraumatic stress disorder
(PTSD)
P20-50 effect, 505, 506, 553
pulvinar nucleus, 82, 522, 531, 532, 533,
534, 553

pure alexia, 405

pure word deafness, 401

Purkinje, Jan Evangelista, 10

Purkinje cell, 21,22,65,66,127

putamen, 78, 79, 80,81,263,300,355,
356

pyramidal cell, 94

pyramidal tract, 261,262, 309

pyramids (on ventral medulla), 85

quadriplegia, 277-78,279

racial stereotyping, 379-80, 381
radial glia, 93, 97
radial unit hypothesis, 96,97
Raederscheidt, Anton, 537
Rafal, Robert, 539
Raichle, Marcus E., 603
Raine, Adriane, 629
Rakic, Pasko, 96
Ramachandran, Vilayanur, 102-3,201
Ramon y Cajal, Santiago, 8,9-10,11,16,
17,19,22,60, 93
Ranganath, Charan, 347, 349
rapid serial visual presentation, 549
Rasmussen, Theodore, 447
rationalism, 12-13
R.B. (amnesia case study), 327-28,329,
603
reaction time experiments, 113
reading, as complex task, 142
reading models, dual-route, 405-6
reasoning, 608,609
and artificial vs. real-world
problems, 652
causal, 464-65
recall processes
and encoding, 339
for seen or imaged object, 250
recency memory, 565, 583
receptive aphasia, 424
receptive fields, 121,124,280
receptor cells (eye), 178
receptor molecules, 28
receptor potentials, 32
receptors, 46-47
recognition memory, 114,463-64
and recency memory, 583
recognition of objects, sec object
recognition
recognition of words, 249,405-10,443
recollection
and implicit memory, 345
and the medial temporal lobe, 351-52
recombination, genetic, 645, 665
reductionist strategy, 19

reflexes, 289,309
and electrical synapses, 55
reflexive attention, 492,493,499-500,
507-9, 553
reflexive cuing, 499,508, 509
reflexive orienting, 500,541
refractory period, 41
absolute, 41, 57
relative, 41,57
regional cerebral blood flow (rCBF), 153
Reid, Clay, 529
relational memory, 351-52
relevance, in comparative neuroscience,
639, 664,665
remote sensing, 177
repetition suppression effect, 221
representation
of movement plans, 267-71
neural (of movement), 271-81
representations of response, 587-88
research
with animals, 120-28 (see also animal
research)
on emotion, 380-81
on laterality, 488
split-brain, 445,446,489, 662
resection (temporal lobectomy), 312,
324, 361
response conflict, 591
resting membrane potential, 28-31,57
reticular formation, 84-85
reticular nucleus of the thalamus, 529,
531
retina, 177,178,179, 205
anatomy of, 178
of ferret, 63
retino-collicular pathway, 180
retinogeniculostriate pathway, 77
retinotopic maps, 155, 512
retinotopic representations, 124
retrieval, 313
and long-term memory, 344,346-54,
362
of procedural knowledge, 354-56
of semantic information, 353
retrograde amnesia, 327,328,330,332,
333, 334,340,343,362,603
retronasal olfaction, 171
Reverberi, Carlo, 578
Riddoch, Jane, 231
right-handedness, see handedness
Ringo, James, 462-63
risk-taking behavior, framing effect in, 651
rivalry, binocular, 218-19
Rizzolatti, Giacomo, 279,283,383
Robertson, Lynn, 468



Robinson, David Lee, 531

robot control, 276-77,279

rods (retina), 177,178,179, 205

Roediger, Henry, 350

roots, phylogenetic, 639,664

rostral prefrontal cortex, 355

rTPJ (temporoparietal junction in the
right hemisphere), 608-9,
610

Raffini corpuscles, 175,176

rules, of change, 639,664,665

Rumelhart, David, 403-4,426

Sacks, Oliver, 252
Sadato, Norihiro, 104
sadness, 382-83, 384, 386
Safire, William, 629
salience, 550,551, 552,554
Sally-Anne False-Belief Task, 608-9,610,
615
saltatory conduction, 43-44
Sams, Mikko, 314
Sanford, Anthony, 417
Sapir, Ayelet, 531
Sapolsky, Robert, 378
Saxe, Rebecca, 608,610
scene analysis, 652
Schéchter, Daniel, 338
Schaffer collaterals, 357
schema control units, 587-88
schizophrenia, 18-19,60
case study (G.W.), 19-19, 54,56
and dopamine, 54,122,159,612
and frontal lobes, 612-14
genes for, 643
Schneider, Gerald, 195,196
Schoenfeld, Ariel, 515
Schwann cells, 25,26,57
Schwartz, Andrew, 277
sciences
Kierkegaard on, 3
new methodologies in, 110
scopolamine, 126
scotomas, 194
scotopia, 168
Scoville, William Beecher, 324,325-26
SCR, see skin conductance response
(SCR)
search, visual, 500-501,553
secondary somatosenory cortex, 177
second-messenger systems, 47
Sejnowski, Terry, 301
selection
of action, 572-73, 587
of movement, 292-95
of schema control units, 587-88

of task-relevant information, 574-77,
583, 596, 597
selective attention, 217,493,495,511
auditory, 494, 504-6, 507
and behavioral arousal, 495
Broadbent’s model of, 496,497
design issues in studies of, 503-4
and global arousal, 495
in monkey experiment, 529
neural systems in, 502-26,528-36
spatial, 501-2,506, 509-11,529,
539-41,553
visual, 506-7, 508, 526,530, 531
and visual cortex, 524
selective processes, vs. global state
changes, 495
selective serotonin reuptake inhibitors
(SSRIs), 54
self-knowledge, 632
self-ordered pointing task, 566
self-perception, 631,632
as a motivated process, 604-6
and perceptions of others, 617-20
and self-referential processing,
600-604
self-referent effect, 601-2
self-referential processing, 601-3,632
and brain function, 603-4
Selfridge, O.G., 403,404
semantic categorization, 228,230,254
semantic dementia, 392-96
semantic generation, and anterior cingu-
late, 589-90
semantic generation task, 575-77
semantic illusion, 417
semantic information, 353,389,393,
410,412,414,442-43
semantic knowledge
and amnesia, 340
in mental lexicon, 389-95
organization of, 233,237
as structured, 233
semantic matching, 391
semantic memory, 235-37,321,322,
337-38, 362, 391,393
and brain damage, 334
semantic network, 391-92,393,443
semantic paraphasias, 392,420
semantic priming, 390-91
semantic processing, 410
and ERPs, 438
and N400 wave, 435-36
semantic properties, and associative ag-
nosia, 229-30
semantics, visual, 236
sensitization, 323
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sensory cortex, 372,648
sensory feedback, and compensatory
strategies, 125
sensory homunculus, 176
sensory information, variability in,
217-19
sensory memory, 313-15
sentence-picture matching task, 431
sentences, integration ofwords in,
410-15
sentence structure, 412
sequence learning, 356
Sergent, Justine, 473,474-75,477
serial process, in memory recognition,
114,115
serial reaction-time task, 337, 338
serotonin, 53
set shifting, 306-7
sexual abilities, and spatial abilities,
655-57
sexual abuse, childrens reporting of, 320
sexual selection, 653-55,665
and mathematical ability, 656
Shadmehr, Reza, 281
Shadows Test, 228,229
Shallice, Tim, 315,325,572, 587,588
Shannon, Claude, 14-15
shape encoding, 221-22,223
Shatz, Carla, 13
Shepard, Roger, 250
Shepherd, Gordon, 8,9
Sherrington, Sir Charles, 10,11,16,125,
265
Shiffrin, Richard, 315, 317
shifting hypothesis, 306-7
short-term memory, 313, 314,315-19,
321,322, 343,362, 559
models of, 315-19,321
signal averaging, 505
signaling, neuronal, see neuronal
signaling
sign language, 436
Simarro, Luis, 10
Simon, Herbert, 14
simple cells, 183,582
Simpson, Joe, 621
simulation, 117,118
simulation theory, 617-18
Singer, Tania, 618
Singer, Wolf, 548
single-cell recording, 120-21,124-25,
161
from inferior temporal cortex,
211-12
from posterior parietal cortex of
monkey, 211
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single-cell studies, of temporal lobe neu-
rons, 225
single dissociation, 143,162
single-photon emission computed to-
mography (SPECT), 327
skill learning, through trial and error, 287
skin conductance response (SCR), 625,
626
Skinner, B. R, 15
Skinner, James, 530
sleep, 331,332
S.M. (emotional knowledge case study),
364-65, 366, 369,378-79, 385
SMA, see supplementary motor area
(SMA)
Small, Dana, 175
smell, sense of, 170-74,204
Smith, David, 330
Smith, Edward, 321
Smith, George Elliot, 635
Smith, Maynard, 637
sniffing, 171-73
SOA, see stimulus-onset asynchrony
(SOA)
Sobel, Noam, 172,173
social cognitive neuroscience, 600,
631-33
convergence in the perception of self
and others, 617-20
perception of other people, 606-11,
615-17
self-perception and self-knowledge,
600-606
social knowledge, 621-28,631
social decision making, 628,631,633
social exchange, 652-53
social faux pas task, 622
social groups, evaluation of, 379-80,381,
386
social knowledge, 621,632,633
and decision making, 623-26,632
representations of, 621-23
social responses, 378-80
sociobiology, 637,665
Socrates, 3,600
soma, 20
of retinal neuron, 64
somatic markers, 588,623-25,633
somatosensory cell, 66
somatosensory cortex, 75,76,176-77
barrel fields of, 646
damage to, 620
homotopic callosal projections in,
450,489
and homunculus, 103
in parietal lobe, 73

primary, 176-77,204
somatosensory perception, 175-77,
204-5
somatotopic maps, 102,177
somatotopy, 102
soul blindness, 226
source amnesia, 334
source memory, 566-67
and dynamic filtering, 575
and working memory, 570
S.R (amygdala-damage case study),
372-74,380, 386
span of immediate memory, 316
spatial abilities, and sexual abilities,
655-57
spatial attention, 498,501-2,509-10,
529, 539-41,553
and ERPs, 510-11
spatial attention and integration
neuroimaging of with electrophysiol-
ogy, 511-14,515,516
priming ofvisual cortex by, 525
in visual cortex, 524
spatial cuing paradigms, 498, 546, 548
spatial frequency hypothesis, 473-78,
488,489
spatial relations, asymmetries in repre-
senting of, 478-82
spatial representations, categorical vs. co-
ordinate, 478-81
spatial selective attention, 501-2,506,
509-11,529,539-41,553
spectral properties, 399,400
SPECT, see single-photon emission com-
puted tomography (SPECT)
speech
apraxia of, 422,428,443
coarticulation in, 399
comprehension, 199-200,443
and hemispheric specialization,
456-59,483,488,489
motor control in, 270
neural substrates of, 400-401
speech processor, 166
speech production, 419-22
speech sound, 398-99
Spelke, Elizabeth, 116
Sperry, Roger, 425,452,489
spikes, 40
spike triggering zone, 28, 57
spinal accessory nerve, 3
spinal cord, 87,108
electrical signals in, 38
spines on dendrites, 22
spinocerebellum, 295,298,310
splenium, 454-55,489

split-brain patients, 140,453, 538
and bimanual conflict, 296,297
case study (W.J.), 445-46,468,488
functional consequences for, 453-54
and language, 425
research with, 445,446,489,662

SPL, see superior parietal lobe (SPL)

spoken input, to language, 397-402

spotlight metaphor, 499

SPS, see syntactic positive shift (SPS)

Spurzheim, J. G., 4

squid
axon of, 12,31
and sodium channels in evolution,

639

Squire, Larry, 327, 331, 337, 341, 566

SSRIs, see selective serotonin reuptake

inhibitors (SSRIs)

stains, 63-64

star-nosed mole, 639,641,645,649

startle response, 370

Stein, Barry, 199

stem cell implantation, 141,162

stereotypes, racial, 379-80,381

Sternberg, Saul, 113-14

STG, see superior temporal gyrus (STG)

stimulation mapping of human brain,

434-35
stimulus-driven behavior, 558
stimulus-onset asynchrony (SOA), 112,
432,502

stimulus response (SR) psychology, 659
see also conditioning

stimulus size, encoding of, 474

STN, see subthalamic nucleus (STN)

Stone, Valerie, 622

stop-signal task, 586, 598

storage, 313

story making, 465

stress
and birth of new neurons, 96-97
and memory, 331, 378

stretch reflex, 260,261, 264,265, 309

striate cortex, 70, 75,180
and language, 404

stria terminalis, 3

striatum, 3,301,303,307,310

Strick, Peter, 273

strokes, 134-35
and aphasia, 423
in Balint’s syndrome case, 491,492
and brain attention systems, 537
as crossing borders ofvisual areas,

190-91
and hemiplegia, 289
inabilities as symptom of, 229



isolation of visual information from,
250
and metabolism, 433
and perception case study, 164
Stroop effect or task, 115-16,120,
200-201,575, 580, 591,592,
593
structural imaging of neurological dam-
age, 130-33
STS, see superior temporal sulcus (STS)
stuttering, and lateralization, 446
subcortical areas, and motor plan selec-
tion, 295,309
subcortical structures, 557
attentional modulations in, 530-34,
535-36
motor, 260-61,263
subliminal processing, 550, 554
substance abuse, 594-95
substantia nigra, 24,79, 80, 81,85,258,
263,300,301,310,338
subthalamic nucleus (STN), 75, 79,80,
81,263,300,305,310
sulei, 61,67,107
central, 68,69, 73, 76,103, 124, 556
superior temporal, 199,402,408, 517,
523,543,611
superior colliculus, 77, 86,180,195-97,
199,530, 531,532
superior longitudinal fasciculus, 209
superior parietal lobe (SPL), 284,287,
522,523
superior temporal cortex, 401,402
and aphasia, 424
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syntactic positive shift (SPS), 436,437
syntactic priming, 412-13
syntactic processing

and event-related potentials, 412-13,

436-40

neural substrates of, 417-19
syntax, 410,436,439

generative, 457

tachykinins, 51

Tanner, James, 15

Tarr, Michael, 244

task control, 573

task-relevant information, selection of,
574-77,583, 596, 597

task-switching experiments, 577-80, 597

tastant, 174

taste, sense of, 174-75,204

technological change, and understanding

of human mind, 160
technology, see methodologies
temporal gyrus, inferior, 371, 396,408
temporal gyrus, left middle, 394
temporal gyrus, superior (STG), 401,

402,408,418,424,429,
temporal lobectomy (resection), 312,
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medial temporal lobe
temporal organization of memory, and
frontal lobes, 564-66
temporary amnesia, 327
temporoparietal cortex, 582
temporoparietal junction in the right
hemisphere (rTPJ), 608-9,610
testimony
by children on abuse, 320
eyewitness, 320
TGA, see transient global amnesia (TGA)
thalamic reticular nucleus (nucleus retic-
ularis thalami, reticular nucleus
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Trivers, Robert, 637,653
Tulving, Endel, 313, 321,322,323, 334,
336,337,353,391
tumors, 135,136,162
as crossing borders of visual areas,
190-91
Turner’s syndrome, 657
twins, and posttraumatic stress disorder,
128-29

unattended information and awareness,
548-49

unconditioned response (UR), 370,371,
386

unconditioned stimulus (US), 370,371,
386

UNCONSCIOUS Processes

and attention, 549-50

and neglect syndrome, 548
Ungerleider, Leslie, 13,104,209, 514, 524
unilateral cortical lesions, functional

asymmetries with, 466-68,469,
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