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Page numbers in italic refer to �gures; bold to tables; underlines to glossary de�nitions

abortion study, con�rmation bias, 500

absence seizures, 489

abstract thinking, 334–338, 337; see also 

higher-order thinking

ACC see anterior cingulate cortex

acceleration–deceleration injury, 468–469, 521

acetylcholine (ACh), 19, 23, 480, 521

acetylcholinesterase, 23, 521

acoustic features of speech, 222–224

action monitoring, anterior cingulate cortex, 

422–423

action potentials, 15, 16–17, 521

action tremor, 99, 521

adaptation method, 171, 172

addiction see substance use disorders/

addiction

ADHD see attention-de�cit/hyperactivity 

disorder

adolescence

behavior problems, 69

brain development, 438–439

legal culpability, 497, 505–506

psychopathology onset, 408, 408–409, 439

risk-taking behavior, 438–439, 505–506

aducanumab, 480

aerobic exercise see exercise

affect, 349, 403; see also emotional  

processing

affective prosody, 367, 521

age at time of injury, brain damage, 458–459

aging process, 460, 465

brain size/volume, 461–463, 462

cognitive changes, 460–461

effects of head injury, 471

�uid and crystallized intelligence, 461

key questions, 464

last in, �rst out model, 462

neural changes, 461–463

slowing effects of, 463–464

agnosia, 33, 164, 178, 185, 188, 521; see also 

visual agnosia

agonist muscles, 99, 99

agrammatic aphasia see Broca’s aphasia

agraphia, 31, 233, 521

airline pilots, performance, 508, 509, 510

akinesia, 103, 521

akinetopsia, 197

alcohol use, and head injury, 468

alcoholism, 401; see also substance use/

addiction

alerting, attentional system, 302

alertness, 284, 521

alexia, 31, 233, 234, 521, 531

Ali, Muhammad, 95

allocentric reference frames, 195, 196, 209, 

521

Alzheimer’s disease, 467–468, 475–477, 494, 

521

amyloid plaques, 477–478, 479

cholinergic system, 19

genetic factors, 479, 480

gray matter loss, 479

herbal medicines, 22

interventions/prevention, 480–481

key questions, 487

lifestyle factors, 479–480, 481

neuro�brillary tangles, 477–478, 479

neurophysiological characteristics, 477–479, 

478

neuropsychological pro�le, 477

rating scales, 476

retrograde amnesia, 251

risk factors for, 479–480

American Heritage Dictionary of the American 

Language, 348

American Sign Language (ASL), 227

basic structure, 228

brain activation patterns, 230

neural organization, 228–230

place of articulation, 228

spatial frames of reference, 229

syntax, 228

verb in�ections denoted by hand 

movements, 229

amino acids, 17, 18, 521

amnesia, 247, 280, 521; see also retrograde 

amnesia

anterograde, 249–252, 250, 521

brain regions, 247–248, 249, 250

case example, 246–248, 264

dissociation between memory systems, 253, 

254

electroconvulsive therapy patients, 251

global nature of de�cit, 248–249

Korsakoff’s disease, 251

as memory function, 248

memory systems spared, 252–254, 253

temporal phases/timeline, 249–252, 250

amphetamines, 426–427, 427

amputees, plasticity, 453, 455

amusia, 238

amygdala

anatomy, 351

anxiety disorders, 420–421

autonomic arousal, 353

depression, 412–413

facial expressions, 365

fear and emotional learning, 351–352

key questions, 356–357

memory processing, 248, 259, 262–264

negative and positive stimuli, 352–353

neural pathways, 353–354, 355

psychopathology, 428–429

reward-based learning, 353

stereotyping, prejudice, and discrimination, 

393

amyloid plaques, 477–478, 478, 479, 521

analogical reasoning, 334–335, 335; see also 

higher-order thinking

anatomical connectivity see brain connectivity 

(structural)

anatomical imaging see structural imaging

anatomical terminology see neuroanatomical 

terminology

angiogenesis, 456

angular gyrus, 290

anhedonia, 413, 521

animal studies; see also primates; rodents; 

single-cell recording

depression, 413

empathy, 387

ethical guidelines, 43–44

historical perspectives, 43–44

novel situations, 339

Parkinson’s disease, 105

schizophrenia, 410

working memory, 276–277

antagonist muscles, 99, 99

anterior aphasia see Broca’s aphasia

anterior brain regions, 5, 228, 264–265, 521

anterior cingulate cortex (ACC), 521

anxiety disorders, 422–423

conditions of uncertainty, 114–118

depression, 411–412

emotion, 359

goal-directed behaviors, 323

legal contexts, 508

motor control, 108, 124

multilevel/multimodal research, 87

organization, 118

selective attention, 293–294

self-monitoring and evaluation, 333

anterior intraparietal sulcus, 119

anterograde amnesia, 249–252, 250, 521

anterograde disorientation, 207, 521

anticonvulsant medication, 491

antidepressant drugs, brain impacts, 414–415

anti-saccade task, spatial cognition, 202–203, 

204

anxiety disorders, 419, 429–430, 527; see also 

obsessive-compulsive disorder

amygdala, 420–421

anterior cingulate cortex, 422–423

attentional bias, 420, 421

basal ganglia, 424–425

emotion regulation, 422

hippocampus, 422

key questions, 425
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medial prefrontal cortex, 422

surgical interventions, 423

symptoms/features, 419–420

anxious apprehension, 420, 423, 424, 521

anxious arousal, 420, 423, 424, 521

aphasia, 215, 220, 221, 222; see also Broca’s 

aphasia; global aphasia; Wernicke’s 

aphasia

apolipoprotein E (ApoE), 478, 479, 480

apperceptive agnosia, 164–167, 188, 521

brain regions, 165

de�cits/abilities affected, 166

approach–withdrawal model, 369, 423, 521

apraxia, 31, 120–121, 122, 127, 522

behavioral manifestations, 122

classi�cation/types, 122–123

neural underpinnings, 123

aprosodia, 367, 522

arcuate fasciculus, 33, 219

arousal levels/hyperarousal; see also anxious 

arousal

attentional system, 284, 521

brain regions, 285–286, 353

emotional intensity, 369–370

neurotransmitters, 286

noradrenergic system, 20–21

psychopathology, 428

ascending reticular activating system (ARAS), 

285, 286

Asch, Solomon, 375, 375

ASD see autism-spectrum disorders

ASL see American Sign Language

Asperger syndrome, 389, 522

association areas, cerebral cortex, 29–30, 522

associative agnosia, 164–167, 165, 166, 188, 

522

associative learning, 255

astrocytes, 4, 455

attention/attentional system, 284, 522; see 

also hemineglect; selective attention

alerting, orienting, and executive attention, 

302

arousal, 284, 285–286

bottom-up vs. top-down attentional 

selection, 302–303

brain regions, 285–287, 286, 314

case example, 284

closed head injury, 470

and consciousness, 312, 313–314, 313

default network, 303, 303–304

depression, 414

divided attention, 285, 298–299

dorsal and ventral system, 302–303

driving example, 299–300

emotion regulation, 362

executive attention, 302

hemispheric specialization, 311–312

key questions, 285, 287, 300, 304

and memory retrieval, 271–272

methylphenidate, 451

nature of attention, 284–285, 314

neurotransmitters, 19, 20–21, 286, 287

noradrenergic system, 20–21

research methodology, 64

socioeconomic status/poverty, 502

supervisory, 318; see also executive function

task-setting and maintenance, 321

thought questions, 314

vigilance/sustained attention, 284

attentional bias, 420, 421, 422, 461

attentional control

hemispheric specialization, 311

network models, 300–304, 301, 315

attentional set, 321, 522

attention-de�cit/hyperactivity disorder 

(ADHD), 80, 450–452, 451, 464–465, 522

attitudinal prosody, 367

auditory agnosia, 185, 522

auditory cortex, 28–29, 153–155

anatomy, 154

auditory–visual interactions, 155–156

tonotonic maps, 153–154

tuning curve of auditory cortex cells, 154, 

155

auditory hallucinations, 405–406

auditory perception/processing, 129, 148, 156–

157, 159; see also language processing

auditory agnosia, 185

computational problems for the brain, 148

key questions, 156

neural pathways, 151

object recognition, 185, 186, 188

organization, 148–150

organization of auditory cortex, 153–155, 

154

role in spatial cognition, 196

shared features with visual perception, 

149–150

spatial location, 151, 152, 153

thought questions, 157

tonotonic maps, 149, 153–154, 154

tuning curves, 154, 155

visual system interactions, 155–156

auditory–verbal working memory, 276, 522

autism-spectrum disorders (ASD), 464–465, 

522

brain size/volume, 449

developmental disabilities, 448–450

gaze direction, 389, 390

social cognition, 373, 388–390, 396

automatic orienting, selective attention, 

288–289

automatic processing, two-component system, 

318

autonomic nervous system, 349–351, 350, 357

autosomal dominant gene, Huntington’s 

disease, 106

Awakenings movie, 104

axial view, 6, 6, 527

axons, 4, 23, 522

axon hillock, 15, 16, 522

ballistic movements, 100

barbiturates, 18, 522

basal ganglia, 12, 522

connectivity/neural networks, 101–102, 103

memory processing, 260–262

motor control, 101–102, 124

obsessive-compulsive disorder, 424–425

in relation to other brain structures, 101

BDNF (brain-derived neurotrophic factor), 106

behavior assessment, 65–69, 90

behavior associated with closed head injury, 

471

behavior–brain relationships, hemineglect, 

310

behavior changes during childhood, 437–438; 

see also brain development

behavior problems in adolescents, structural 

MRI, 69

behavior, socially inappropriate, 378

behavioral interventions, 106, 451

behavioral-variant frontotemporal dementia, 

481–482

belonging, conformity to group norms, 376

belt, auditory cortex, 153, 154, 155, 531

Benson, D. F., 318

Berger, Hans, 45

bias, attentional, 420, 421, 422, 461; see also 

selective attention

biased-competition model, selective attention, 

297–298

bilateral brain regions, 6

bilateral processing, 56, 522

bilingualism, 230–232

binocular disparity, 194, 522

binocular integration, striate cortex,  

138–140

binocular rivalry, 142, 522

biofeedback, performance optimization, 509

bipolar disorder, 411

birds, pair-bonding, 373

blind spot, 141, 522

blindness, 454, 459–460

blindsight, 129, 135, 144–145, 158, 522

blood–brain barrier, 4, 522

blood �ow to brain, effects of aging, 463–464

blood oxygen level dependent (BOLD) signal, 

75, 90–91

blooming and pruning, 433, 433–435; see also 

synaptogenesis

BMIs see brain–machine interfaces

bodies, object recognition, 181–184

bodily cues, emotion, 349, 357–358

body-movement compensation, 199–200; see 

also motion perception

Bogen, Joseph, 49

BOLD see blood oxygen level dependent  

signal

bottom-up attentional selection, 290, 291, 

297, 302–303, 522

boxing, effects on brain, 95, 472

Brady, James, 348

bradykinesia, 103, 522

bradyphrenia, 482, 522

Braille reading, 454

brain activity modulation, 85, 91, 230; see also 

transcranial stimulation (various types)

brain anatomy/structure, 69–72
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brain branding, training programs, 511

brain–computer interfaces see brain–

machine interfaces

brain connectivity, structural; see also 

functional connectivity; white matter 

tracts

amygdala, 353, 353–354, 355

auditory perception, 151

basal ganglia, 101–102, 103

blindsight, 144–145

brain imaging, 71–72, 73

conduction velocity delays, 125

consciousness, 313, 315

dorsal visual processing stream, 191–192, 

192

hippocampal complex, 249

insight, 338

interhemispheric communication, 55–56

language processing, 226–227, 227

motor tracts, 96, 97, 126

to muscles, 96

network analysis, 80

retina, 133–135, 134, 158

visual perception, 133–135, 158

written language, 236

brain damage, 455; see also closed head 

injury; lesion method

behavior assessment, 65–69

cerebral achromatopsia, 143

disconnection syndromes, 47–48

estimate of premorbid functioning, 67–68

factors in�uencing recovery, 458

historical perspectives, 39

Kennard principle, 458–459

key questions, 459

left vs. right hemispheres, 459

neurophysiological responses to, 456

plasticity, 455–459

play/drama analogy, 42

reading, 233–234

regional effects, primary motor cortex, 457

scotomas, 142

sign languages, 232–233

single-, group-, and multiple-case studies, 

41, 42

spatial cognition, 196–197, 197

types of damage, 455

brain decoding, multi-voxel pattern  

analysis, 77

brain-derived neurotrophic factor (BDNF),  

106

brain development, 432–433, 464; see also 

developmental disabilities

adolescence, 438–439

case example, 432

childhood, 433–438, 435, 436, 437

and cognitive/behavioral repertoire of child, 

437–438

dendrites, 433, 435

educational perspectives, 500

environmental factors, 435, 439–444, 441, 

442, 443

fetal, 433

functional connectivity, 435–437

infancy, 435, 436, 437

key questions, 444

legal contexts, 505–506

migration of nerve cells, 434

myelination, 435–436

neurogenesis, 433, 434

reading competence, 438, 438

sensitive periods, 442–444, 442, 443

synaptogenesis, 433–435

time frame of, 433, 434–435

training programs, 440

brain enhancement, 86

brain hemispheres see cerebral  

hemispheres

brain imaging, general; see also functional 

imaging; structural imaging

advantages/disadvantages of techniques, 

70–71

anatomical connectivity, 71–72, 73

combining with computational modeling, 

88–89

face speci�city, 177, 178–180, 179

historical perspectives, 56–58

key questions, 72, 80, 84, 85

legal contexts, 505

lie detection, 506–508

neurochemical approaches, 73, 90–91

optical recording methods, 85, 91

public perceptions of, 498, 499, 500

research methodology, 90–91

brain injury see brain damage; closed head 

injury

brain–machine interfaces (BMIs), 115–117, 

116, 509, 522

brain myths, 499, 500

brain size/volume

aging process, 461–463, 462

autism, 449

and group size, 374

brain stimulation methods see deep 

brain stimulation; noninvasive brain 

stimulation

brain training see training programs

brainstem, 150–153, 152; see also medulla; 

midbrain; pons

Broca, Paul, 39, 40

Broca’s aphasia, 42, 218–219, 401, 522; see 

also global aphasia

basic characteristics, 220, 222

brain regions, 216–217, 218

language processing, 215, 216–217, 

218–219

nomenclature, 219

syntax, 221

Broca’s area, 24

disconnection syndromes, 47

motor control, 114

music, 239–240

role in language processing, 226

Brodmann area, 114

Brodmann map, 24, 522

broken mirror theory of autism, 389

buccofacial apraxia, 122, 531

Bucharest Early Interventions Project, 

441–442, 442

caffeine, 508

callosal apraxia, 123, 522

cannabidiol (CBD), 491

cannabinoid receptors, 409

cannabis use, 408

CAT see computerized axial tomography

category speci�city, 522

distributed processing theory, 184

fMRI studies, 182, 183

fusiform face area, 182, 183

object recognition, 176, 177, 181–184, 188

visual word form area, 182

Caucasian snowdrop, herbal medicines, 22

caudal brain region, 5, 522

caudate nucleus, 101, 102, 103, 107, 522

cause-and-effect relationships/causality

Alzheimer’s disease, 478

brain development, 438

dyslexia, 501

lesion method/brain-damaged patients, 40, 

41

socioeconomic status/poverty, 504

substance use and OFC function, 426

cell body, neuronal, 4, 522

cell phone use while driving, 299

cellular mechanisms of recovery, brain 

damage, 456

center–surround receptive �elds, 132–133,  

523

central executive, working memory, 279–280, 

523

central �ssure, 13, 523

central nervous system (CNS), xvii, 523; 

see also cerebral cortex; glia; neurons; 

neurotransmitters

basic building blocks, 4, 36

geography of, 4–6, 7, 36

key questions, 7, 14, 34

major subcortical systems, 7, 12

major subdivisions, 7–12, 36

neuroanatomical terminology, 36

signaling, 14–15, 36–37

thought questions, 34

ventricular system, 7

white matter tracts, 33

cerebellar ataxia, 99, 99, 523

cerebellum/cerebellar disorders, 10, 523

motor control, 96, 98–101, 100

structure, 98

cerebral achromatopsia, 143, 523

cerebral cortex, 12–14, 24, 37; see also frontal 

lobes

association areas, 29–30

cytoarchitectonic divisions, 24

primary sensory and motor cortices, 25–29

cerebral hemispheres, 12, 33, 48–49, 

50–51, 55–56, 523; see also corpus 

callosum; hemispheric specialization; left 

hemisphere; right hemisphere
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cerebral metabolic rate of oxygen 

consumption (CMRO
2
), 74

cerebrocerebellum, 98, 99

cerebrospinal �uid (CSF), 7, 523

cervical spinal cord, 8

childhood, brain development, 433–438, 435, 

436, 437

children’s perceptions of neuroscience, 501

chimeric stimuli, split-brain studies, 51, 53

choline, 408

cholinergic system, 18–19, 18, 19, 287

chorea, 106, 523

chronic traumatic encephalopathy (CTE), 

473–474

cigarette smoking see smoking

cilia, cochlea, 149

cingulate cortex, 358–359, 359, 411–412, 423, 

428–429; see also anterior cingulate  

cortex

cingulo-opercular network see salience 

network

cingulotomy, 423, 523

cingulum, white matter tracts, 33

circadian rhythms, ganglion cells, 132

classical approach, cognitive neuroscience, 3, 

216–220

classi�ers, pattern analysis, 78

clinical neuropsychology, 3

clinical populations, research methodology, 

64–65

closed head injury, 468, 494, 523; see also 

brain damage

alterations to brain aging process, 471

attentional system/executive function, 470

behaviors associated, 471

coup and contrecoup injury, 469

etiology, 468–469

Glasgow Coma Scale, 469, 470

interventions, 471–472

key questions, 472

memory processing, 469–470

neuropsychological consequences, 469–471

risk factors for, 471

sports-related, 471, 472–474, 473

white matter tracts, 468

CNS see central nervous system

coarticulation, 110, 523

cochlea, 148–149, 149, 150, 151, 523

cochlear implants, 454–455

cochlear nucleus, 149, 523

cognitive control, 318, 523; see also executive 

function

adolescence, 438–439

aging process, 463

depression, 411, 414

Huntington’s disease, 485

socioeconomic status/poverty, 502, 504

stereotyping/prejudice/discrimination, 393

cognitive development see brain development

cognitive disorders, generalized, 467–468; 

see also closed head injury; conscious 

awareness disorders; dementia; epilepsy/

seizures; multiple sclerosis

cognitive domains

aging process, 460–461

and emotion, 349

neuropsychological assessment, 67

NIH Toolbox, 68

cognitive neuroscience, general, xvii, 3–4, 36, 

523

cognitive perspective-taking, empathy, 385

cognitive reappraisal, 362–363, 363

cognitive reserve, 480, 523

cognitive training see training programs

cogwheel rigidity, 103, 523

coincidence detector cells, 152–153, 523

color coding, visual perception, 143–144

color constancy, 143, 523

color sensitivity, ventral visual processing 

stream, 164

coma states, 285, 491, 492, 523

commissurotomy see split-brain procedure

compensation, brain, 458, 463

compensatory rehabilitation, 458, 523

complex cells, striate cortex, 137, 138, 523

compliance with social norms, 377–380

components, ERP, 46, 48, 82–83, 523

conscious vs. unconscious stimuli, 312

language processing, 222, 223, 224–225

memory processing, 270

novel situations, 338

prosopagnosia, 167–168

schizophrenia, 406, 410

selective attention, 287, 288

sign languages, 229–230

Compound Remote Associate task, 338

comprehension, 39; see also language 

processing; semantics

disconnection syndromes, 47

double dissociation, 42, 222

global aphasia, 219

localization of function, 40, 217

role of right hemisphere, 242

speech production overlaps, 225–226

Wernicke’s aphasia, 217, 219

computational modeling, 523

combining with neuroimaging, 88–89, 92

memory processing, 274–275

motor control, 123

object recognition, 170

selective attention, 297–298

computerized axial tomography (CAT/CT), 57, 

58, 70–71, 523

conceptual apraxia, 122, 528

conceptual thinking, 334–338, 337; see also 

higher-order thinking

concussion, 470, 471; see also closed head 

injury

Concussion motion picture, 472

conditioning, fear see fear conditioning

conduction aphasia, 47, 219, 219, 220, 523

cones, photoreceptor cells, 130–131, 131

con�gural processing, 174–175, 175, 176

con�rmation bias, 500, 523

con�ict, self-monitoring and evaluation,  

333

conformity, 375–377, 375, 376, 523

conjunctions, Broca’s aphasia, 216

conjunctive encoding, 175–176

connectivity see brain connectivity  

(structural); functional connectivity

conscious awareness disorders, 491–493, 495

functional brain imaging, 493

key questions, 493

thought questions, 494

types, 492

consciousness

and attentional system, 312, 313–314, 313

brain regions, 312, 313

connectivity/integrated networks, 313, 315

as emergent phenomenon, 313

key questions, 314

and memory processing, 256–259

constructional apraxia, 123, 523

constructional praxis, 200–201, 523

consumer decision making see marketing

contention scheduling, 318, 523

context-induced relapses, substance use/

addiction, 427

contextual fear conditioning, 262, 263, 523

contextual modulation, visual, 140, 140–141, 

158

contralateral brain region, 6, 523

contrecoup injury, 469, 524; see also closed 

head injury

control populations, research, 52–53, 65, 

277–280

controlled processing, two-component system, 

318

cooperative living see social cognition

coprolalia, 107

corollary discharge, motion perception, 199, 

523

coronal plane, 6, 6, 524

corpus callosum, 23, 33, 55–56, 524

brain development, 440

split-brain studies, 48–49

cortical blindness, 144, 524; see also blindsight

cortical dementias, 474, 475, 487, 494, 

524; see also Alzheimer’s disease; 

frontotemporal dementia

cortical magni�cation factor, 137, 524

cortical motor disorders see apraxia

cortical ribbon, gray matter, 47, 48

cortical thickness, 69, 435; see also gray matter 

volume

autism, 449–450

environmental factors, 440–442, 502, 503

cosmetic neurology, 510, 524

countercoup injury see contrecoup injury

coup injury, 469, 524; see also closed head 

injury

cranial nerves, 8, 524

cross-modal plasticity, 454, 524

crowding hypothesis, 459, 524

crystallized intelligence, 461

CT see computerized axial tomography

CTE (chronic traumatic encephalopathy), 

473–474
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cueing paradigm, 308

culpability, legal, 505–506

cytoarchitechtonics, 24

Darwin, Charles, 357

deafness, plasticity, 454–455, 459–460

deception, lie detection, 506–508

decision making, 339–340

and emotion, 360–361

morality, 513

orbitofrontal cortex, 360, 360–361

substance use/addiction, 426–428

declarative memory system, 255, 259, 

260–261, 524

decline-related approach, aging process,  

460

decoding 1092.70, 1094.230, 531

decomposition of movement, 99, 524

dedifferentiation theory, 463, 524

deep brain stimulation (DBS), 105–106, 

416–417, 484, 524

deep dyslexia, 524; see also alexia

default network

attentional system, 303–304

depression, 414

fMRI, 79

neuroscience of morality, 513–514

structural MRI, 72

delay aversion, in ADHD, 450

delay discounting paradigm, 340

delay line model, 152, 153, 524

delayed nonmatch-to-sample task, 252, 524

delayed-response paradigm, 276

delusions, 402, 477

dementia, 467–468, 474–475, 494, 524; see 

also Alzheimer’s disease; frontotemporal 

dementia; vascular dementia

case example, 467

executive function, 323

key questions, 487

sports-related, 472

dementia pugilistica, 472

dendrites, 433, 435

dendritic spines, 426–427, 427, 445

dendritic tree, neuronal, 4, 524

depolarization, neuronal, 15

depression, 401, 410, 429

adolescent onset, 439

emotion regulation, 411, 412

executive function, 411

frontal lobe, 411–412, 413, 428–429

functional connectivity, 414

genetics, 418–419

hemispheric specialization, 411–412

herbal medicines, 23

Huntington’s disease, 485

integrated models, 415

key questions, 418

multiple sclerosis, 488

Parkinson’s disease, 482

serotonergic system, 19

subcortical brain regions, 412–414

symptoms/features, 410–411

therapeutic interventions, 414–418, 417

transcranial magnetic stimulation, 85

deprivation, and brain development, 440–442, 

441

depth perception, 194, 212

developmental disabilities, 432, 444, 464–465

attention-de�cit/hyperactivity disorder, 

450–452

autism-spectrum disorders, 448–450, 449

case example, 432

dyslexia, 446–448

effects in adulthood, 451–452

intellectual disability, 445, 445–446

key questions, 452

neurodiversity, 452–453

developmental milestones, 437, 524

developmental plasticity see brain 

development

developmental windows, 442–444, 443, 533

dichotic presentation, 52, 52, 524

diencephalon, 11, 12, 524; see also 

hypothalamus; thalamus

dietary factors, Alzheimer’s disease, 479–480

diffusion tensor imaging (DTI), 71–72, 524

diffusion tractography, 71–72, 73

digit span task, 252, 524

dilated pupils, closed head injury

dimensional card sort task, 329–331, 462,  

482, 536

dipole, event-related potentials, 45, 524

dipole modeling, 83, 84, 87

direct route to reading, 233–234, 235, 235,  

525

disconnection syndromes, 47–48, 219, 525

discrimination, 392–393, 394, 503, 525

disgust, 357, 364, 513

disinhibition, 318, 348, 360

distal brain regions, 6

distributed processing theory, 184

disturbances of posture, 103, 525

divided attention, 285, 298–299, 300, 525

divided visual �eld technique, 49, 525

The Diving Bell and the Butter�y movie, 492

DLPFC see dorsolateral prefrontal cortex

dominance hierarchies, 374

donepezil, 480

dopamine overdose hypothesis, 484

dopaminergic system, 18–19, 18, 21–22, 525

ADHD, 451

conformity to group norms, 376–377

memory processing, 261–262

Parkinson’s disease, 95, 105

pleasure of music, 356

positron emission tomography (PET), 74

reward, 369

schizophrenia, 64, 409

substance use/addiction, 425–426

subsystems of, 

dorsal attention system, 302–303

dorsal brain region, 5, 525

dorsal premotor area (PMd), 114

dorsal stream, language processing,  

226–227

dorsal visual processing stream, 146–147, 147, 

148, 191

anatomy, 191–192

key questions, 192

neural pathways, 191–192

neuronal properties, 192

spatial cognition, 191, 208, 211, 212

dorsolateral prefrontal cortex (DLPFC)

anxiety disorders, 424

depression, 411–412, 416

effortful control, 507

multilevel/multimodal research, 87

response inhibition, 325

sequencing and planning, 327

Stroop task, 343, 344

task-setting and maintenance, 322

task-switching, 330

working memory, 276–277

dorsomedial nucleus, thalamus see medial 

dorsal nucleus

dot probe task, 421, 525

double dissociation, 41–42, 221–222, 231, 238, 

525

double simultaneous stimulation, 305, 525

Down syndrome, 445, 445, 446, 525

drama analogy, brain-damaged patients, 42

dressing apraxia, 123, 525

driving example, attentional system, 299–300

DTI (diffusion tensor imaging), 71–72, 524

dual-pathways model, 353, 353–354

dual-process model, 270

dual-systems model, 438–439

dual-task performance, 298, 322; see also 

divided attention

dual-use dilemma, ethics, 510, 525

duress, legal contexts, 505–506

dysarthria, 99, 525

dyskinesia, 484

dyslexia, 432, 446–448, 464–465, 501, 525

dysmetria, 99

dysprosodic, 241, 525

dysthymia, 411, 525

dystonia, 106, 525

ear, 148–149, 149

early-onset Alzheimer’s, 476; see also 

Alzheimer’s disease

early-selection viewpoint, 287, 525

EBA see extrastriate body area

echolalia, 107, 525

ecstasy, 19

edema, brain, 456, 525

educational perspectives, 500–502, 515

children’s perceptions of neuroscience, 501

key questions, 502

reading skills, 500–501

socioeconomic status/poverty, 502

EEG see electroencephalography

effortful control, lie detection, 507

egocentric disorientation, 207, 209, 525

egocentric reference frames, 195, 196, 525

elderly people see aging process

electrical potential, EEG, 45, 525
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electricity use, multi-voxel pattern analysis, 

76–77

electrochemical signaling, neuronal, 14–15, 

36–37

electroconvulsive therapy (ECT), 251, 416

electrode implants, for epilepsy, 44, 45

electroencephalography (EEG), 80–81, 525

advantages/disadvantages, 70–71

brain–computer interfaces, 116

epilepsy/seizures, 489, 490

historical perspectives, 45, 46, 47, 47

performance optimization, 509

phase coupling, 81, 81

time–frequency analysis, 80, 81

electromagnetic recording, 80, 91; see also 

electroencephalography; event-related 

potentials; magnetoencephalography

electrophysiological methods, 45–47, 47, 48, 

270

emotional contagion, and empathy, 385

emotional learning, 263, 351–352

emotional processing/emotions, 348–349; 

see also amygdala

and action, 358–359

autonomic nervous system, 349–351, 350

bodily cues/interoception, 349, 357–358

case example, 348

cingulate cortex, 358–359

and cognition, 349

communication of emotion, 364–368

and decision making, 360–361

de�nitions of emotion, 348–349

emotion regulation, 361–363, 362, 363

experience of emotion, 368–370

facial expressions, 364, 364–367, 366, 366

fear, 351–352

fear conditioning, 352

�ght-or-�ight response, 349–351

hippocampus, 354

Huntington’s disease, 485

hypothalamic–pituitary–adrenal axis, 351

hypothalamus, 351

insula, 357–358

key questions, 356–357, 370

and memory processing, 262–264

negative and positive stimuli, 352–353, 

369–370

orbitofrontal cortex, 360–361

other brain regions, 349, 357, 370–371

pleasure, 354–355

pleasure of music, 356

prosody, 367–368, 368

regret, 361, 362

reward, 354–356, 369

superior temporal sulcus, 365–366

thought questions, 370

emotional prosody, 367

emotional regulation, 361–363, 525

adolescence, 439

aging process, 461

anxiety disorders, 422

cognitive reappraisal, 362–363, 363

depression, 411, 412

and executive function, 363

processes involved, 362

socioeconomic status/poverty, 502

emotional salience, 354, 359

emotional Stroop task, 525

empathy, 384–387, 386, 396, 525

autism, 389–390

in-group/out-group effects, 392, 512–513

morality, 512–513

encoding of memories, 265–267, 266, 281

entorhinal cortex, 210, 256, 266

environmental dependency syndrome, 318, 

319, 525

environmental factors

brain development, 435, 439–444, 441, 442, 

443

enriched vs. impoverished environments, 

440–442, 441, 457

Parkinson’s disease, 484

recovery from brain damage, 457

schizophrenia, 408

enzymatic deactivation, 36–37, 525

epilepsy/seizures, 489–491, 490, 495, 525–526

anticonvulsant medication, 491

comorbidities, 490–491

EEG, 489, 490

electrode implants, 44, 45

electroencephalography, 45, 47

historical perspectives, 40–41

key questions, 491

mapping of body onto brain, 44–45

surgery, 49, 246–247, 248, 491

episodic memory, 250–251, 526

Epstein–Barr virus, role in multiple sclerosis, 

487

equality/inequality see socioeconomic status

ERPs see event-related potentials

error positivity ERP component, 333, 526

error-related negativity (ERN)

anxiety disorders, 422–423, 526

schizophrenia, 405

self-monitoring and evaluation, 331–332

stereotyping/prejudice/discrimination, 393, 

394

estimate of premorbid functioning, 67–68, 526

ethics

key questions, 510

legal contexts, 508

nonhuman animal studies, 43–44

performance optimization, 509–510

research, 402

event-related potentials (ERPs), 526; see also 

components

advantages/disadvantages, 70–71, 83

conformity to group norms, 377

conscious vs. unconscious stimuli, 312

dipole modeling, 83, 84

historical perspectives, 45–47

in-group/out-group effects, 391

interhemispheric communication, 56

late positive potential, 83, 83

mismatch negativity, 82

N400 component, 83

P300 component, 82–83

selective attention, 287–288

self-monitoring and evaluation, 331–333, 

332

socioeconomic status/poverty, 503

Everlyn, John, quotation, 22

evolutionary perspectives, 55, 206, 232, 387

excitatory postsynaptic potentials (EPSP), 16, 

526

excitotoxicity, neuronal, 18, 526

executive attention, 302, 303

executive control see cognitive control

executive function, 317–318, 341, 345, 526; 

see also higher-order thinking

anterior cingulate cortex, 323

case example, 317

closed head injury, 470

conformity to group norms, 376

controlled vs. automatic processing, 318

depression, 411

emotion regulation, 363

environmental dependency syndrome, 318, 

319

event-related potentials, 331–333, 332

frontal lobe de�cits, 317, 318, 330

goal-centered processing, 319–320

goal-directed behaviors, 320–321, 345

initiation of actions to meet goals, 323–324

key questions, 320, 334, 342, 344

memory inhibition, 325–327

multifactor models, 320

neural organization, 342–344, 344, 346

Parkinson’s disease, 482

prefrontal cortex, 327

response inhibition, 324–325

self-monitoring and evaluation, 331–334, 

332

sequencing and planning, 327–329, 328

socioeconomic status/poverty, 502

subcomponents of, 320, 323

task-setting and maintenance, 321–323,  

322

task-switching, 329–331

theoretical perspectives, 318

thought questions, 344

Tower of London task, 328–329

working memory, 341, 345

exercise bene�ts, 106, 463–464, 479–480

experience-dependent systems, 440, 526

experience-expectant systems, 440, 526

experimental neuropsychology, 3; see also 

research methodology

explicit memory system, 255, 260–261, 526

express saccades, eye movements, 288–289

extended digit span task, 252, 526

extinction learning, 421, 422, 526

extrapersonal space, spatial cognition, 197

extrastriate body area (EBA), 176, 177, 182, 

526

extrastriate visual cortex, 142–143, 143, 158

eye-blink conditioning, 99

eye-centered coding, 195

eye contact, 381–382, 389
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eye movements; see also gaze direction

compensation, 198–199, 199

and external motion perception, 198–199, 

199

monitoring, 258–259

role of anterior cingulate cortex, 118

eyes, neural pathways, 

face recognition, 64; see also fusiform face 

area

con�gural processing, 175, 175

and facial expressions, 364–365

inversion effect, 175

prosopagnosia, 167–168

face speci�city, 180–181

brain imaging, 177, 178–180, 179

brain regions, 176, 177, 179–181

“greeble study,” 180, 181

nonhuman primates, 177–178

prosopagnosia, 178

facial asymmetry, 366, 367

facial attractiveness norms, 376, 376

facial expressions, 364–367

amygdala, 365

autism, 389

and face recognition, 364–365

parkinsonian mask, 103–104, 366, 482

superior temporal sulcus, 365–366

universal, 364

facial movements, 118, 366

facial features

fetal alcohol spectrum disorders, 447

genetic disorders, 446

fairness

morality, 512, 513

ultimatum game, 378–379

false belief test, 382, 383, 383

far space, spatial cognition, 197

FASD see fetal alcohol spectrum disorders

FBA (fusiform body area), 182, 183, 526

fear, 351–352; see also anxiety disorders

fear conditioning, 262–263, 526

amygdala, 352

contextual, 262, 263

Pavlovian, 262

feature-based object recognition, 174–175

feedback, social, 376, 376, 377

feedback processing, perception, 136, 141,  

157

feed-forward models, perception 342.90, 157

FEFs (frontal eye �elds), 108, 114, 124, 526

fetal alcohol spectrum disorders (FASD), 446, 

447, 526

fetal cell implants, Parkinson’s disease, 105, 

106

FFA see fusiform face area

�ber tracts, axons, 23, 526

�ght-or-�ight response, 349–351, 420–421

�gure–ground segregation, 140

�ssure of Sylvius, 13, 25, 153, 534

�ssures, 12–14, 526

5-hydroxytryptamine (5-HT) see serotonergic 

system

�xed and dilated pupils, closed head injury, 

469

�exibility, cognitive, 338

�uent aphasia see Wernicke’s aphasia

�uid intelligence, aging process, 461

fMRI see functional magnetic resonance 

imaging

FMRP (fragile X mental retardation protein), 

445

fNIRS see functional near-infrared optical 

spectroscopy

focal-onset epileptic seizures, 489, 490

folic acid, 408

food transport analogy, disconnection 

syndromes, 47

football, effects on brain, 472–474, 473

form–cue invariance, 171–172, 172

forward model of cerebellar function,  

100, 526

fovea, retinal, 130, 131, 526

fragile X syndrome, 445, 446, 526

frames of reference, spatial cognition see 

reference frames

free recall memory test, 526

Freud, Sigmund, 164, 325

Frisbee example, optic ataxia, 202

frontal eye �elds (FEFs), 108, 114, 124, 526

frontal hypoactivation, schizophrenia, 404, 

527

frontal lobe of cerebral cortex, 14, 30–31, 317, 

318, 526; see also prefrontal cortex

aging process, 462

anxious apprehension/worry, 423

asymmetry, 423

case example, 348

depression, 411–412, 413, 428–429

divisions, 30

environmental dependency syndrome, 318, 

319

goal-centered processing, 319–320

neural organization, 342–344, 346

rules and inference, 335–338

schizophrenia, 403–405, 428–429

socially inappropriate behavior, 378

task-switching, 330

thought questions, 344

frontopolar cortex, 322, 339, 340

frontotemporal dementia (FTD), 379–380,  

430, 438–439, 478–479, 481–482,  

494, 526

brain regions, 482

risk factors for, 481–482

socially inappropriate behavior, 378

functional connectivity, 80, 90–91, 526; see 

also brain connectivity (structural)

aging process, 463

Alzheimer’s disease, 478–479

brain development, 435–437

closed head injury, 470

depression, 414

dyslexia, 448

effects of brain damage, 457

Huntington’s disease, 485

multiple sclerosis, 489

resting state networks, 77

schizophrenia, 406–407

functional imaging, 70–71, 72, 90–91, 

492–493, 493; see also magnetic 

resonance spectroscopy; positron emission 

tomography; and see below

functional magnetic resonance imaging 

(fMRI), 75, 90–91, 526

adaptation method, 172

advantages/disadvantages, 70–71

auditory perception, 153

BOLD signal, 75

category speci�city studies, 182

empathy, 387

face speci�city studies, 177

historical perspectives, 59, 60

lie detection, 507–508

major brain networks active during rest, 77

maps of brain activation, 76

multilevel/multimodal approaches, 87

multi-voxel pattern analysis, 76–77

object recognition, 171, 172, 172

participant perspectives, 78–79, 79

performance optimization, 509

resting state approaches, 77, 78–80

social groups, 391–392

task-based fMRI, 75–78

time course of signal, 75

typical set-up, 76

visual imagery/mind’s eye, 187

functional near-infrared optical spectroscopy 

(fNIRS), 70–71, 84–85, 91

fundamental attribution error, 526

fusiform body area (FBA), 182, 183, 526

fusiform face area (FFA), 526

category/face speci�city, 179–181, 182, 183

object recognition, 176, 177, 186

fusiform gyrus, memory processing, 259

galantamine, 480

Galen (Roman physician), 39

gamma-aminobutyric acid/GABAergic system, 

18, 74–75, 526

gambling task

decision making, 360

substance use/addiction, 426, 427

ganglion cells, 130–132, 157, 526; see also M 

(magnocellular) cells; P (parvocellular) 

cells

receptive �elds, 132–133, 157

gaze direction, autism, 389, 390

GCS see Glasgow Coma Scale

gene–environment interactions, 419, 527

generalized anxiety disorder see anxiety 

disorders

generalized (nonspeci�c) disorders, 468, 527; 

see also cognitive disorders (generalized)

generalized-onset seizures, 489, 490

genetic disorders; see also Down syndrome; 

fragile X syndrome

ADHD, 451

depression, 418–419
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intellectual disability, 445, 445

left-handedness, 55

physical features associated with, 446

schizophrenia, 407–408

genetic factors

Alzheimer’s disease, 479, 480

Huntington’s disease, 485–486

multiple sclerosis, 488

geniculostriate pathway, 134–135, 527

genome-wide association studies, depression, 

419

geographical association, multiple sclerosis, 

487

geographical relationships, spatial cognition, 

42

geography of CNS, 4–6, 7, 36

German measles, and intellectual disability, 

445–446

Geschwind, Norman, 47

Ginkgo biloba, and cognitive functioning, 

22–23

Glasgow Coma Scale (GCS), 469, 469, 470, 

527

glia, 4, 455, 527

brain development, 433

key questions, 7

myelination function, 435–436

necrosis, 455

relationship with neurons, 

scaffolding function, 434, 435

global amnesia, 248–249

global aphasia, 219, 220, 527

Global Deterioration Scale, 476

global information processing, 54

globus pallidus, 101, 102, 103, 105, 527

glutamate, 18, 74–75, 409, 527

glutamate excitotoxicity, closed head injury, 

468

goal-centered processing, executive function, 

319–320

goal-directed behaviors 786.140, 345

anterior cingulate cortex, 323

attentional system, 302–303

initiation of actions to meet goals,  

323–324

task-setting and maintenance, 321–323,  

322

task-switching, 329–331

working memory, 341

Go/No-Go task, 324, 527

Graham v. Florida legal case, 497

grammar, 65; see also syntax

de�cits, 221

developmental windows, 443, 443–444

hemispheric specialization, 51

Grandin, Temple, 373, 389, 390

grandmother cell theory, 169, 170, 527

graph theory, brain connectivity, 80

grapheme-to-phoneme correspondence rules, 

527

gray matter loss

Alzheimer’s disease, 479

genetic disorders, 445

multiple sclerosis, 487

schizophrenia, 405, 406, 409, 409

substance use/addiction, 426, 428

synaptic pruning, 436

gray matter volume, 69, 72, 502; see also 

cortical thickness

“greeble study,” face speci�city, 180, 181

grid cells, entorhinal cortex, 256, 527

group size, and brain size/volume, 374

group studies, brain-damaged patients, 41, 

527

groups, social, 390–391, 397; see also social 

cognition

empathy, 392

error-related negativity, 393, 394

in-group/out-group effects, 391, 391–392

key questions, 395

stereotype threat, 393–395

stereotyping/prejudice/discrimination, 

392–393

guilty knowledge test (GKT), 506–507, 527

gustatory cortex, 29

gyrus/gyri, 12, 507

habit learning, 527

hair cells, cochlea, 25, 527

hallucinations, 405–406

functional connectivity reductions, 407

L-dopa, 484

schizophrenia, 402

Halstead–Reitan test battery, 66, 66

hand control, role of anterior cingulate cortex, 

118

hand movements, sign languages, 229

handedness, 54–55, 216; see also 

hemispheric specialization

head-centered coding, 195, 195

head-centered receptive �eld, 195, 195

head-direction cells, hippocampal complex, 

210

head injury see brain damage; closed head 

injury

head position, hemineglect, 306

Head Start program, 504

heading disorientation, 207, 527

heading/direction, motion perception, 

199–200

Heider–Simmel illusion, 383, 383

Heller, Wendy, 401

Helmholtz, Hermann von, 199

hemianopia, 144

hemi-extinction, 305, 527

hemineglect/hemi-inattention, 284, 527

brain regions, 31, 306

brain–behavior relationships, 310, 315

case example, 284

clinical features/symptoms, 304–305, 315

conscious vs. unconscious stimuli, 312, 313

hemispheric competition, 308–309

hemispheric differences, 311, 311–312

in�uence of head position, 306

interventions, 309–310

item cancelation de�cits, 311

key questions, 310, 312

landmark maps, 308

lesion locations, 305

line bisection task, 305

modulation by attentional cues, 307

nature of de�cits, 307–309

object-based vs. space-based neglect, 310, 

311

and sensory processing, 305–306

spatial attention task, 309

spatial cognition, 196–197

hemiparkinsonism, 103

hemiplegia, 26, 527

hemispheric competition, hemineglect, 

308–309

hemispheric specialization, 50–51, 167, 527; 

see also left hemisphere; right hemisphere; 

split-brain studies

attentional control, 311, 311–312

chimeric stimuli, 51, 53

depression, 411–412

dichotic presentation, 52, 52

historical perspectives, 50–51, 51

information processing modes, 53, 54

interhemispheric communication, 55–56

left-handedness, 54–55

lesion research, 51–52

object recognition, 174

research in neurologically intact people, 

52–53

herbal medicines, 22–23

Heschl’s gyrus, 29, 527

high blood pressure, vascular dementia, 486

high-functioning autism, 373, 389

higher-order thinking, 334, 345, 527; see also 

executive function

abstract/conceptual thinking, 334–335

insight, 337–338

judgment and decision making,  

339–340

key questions, 340–341

novel situations, 338–339

relationships between information,  

336–337

rules and inference, 335–338, 337

hippocampus/hippocampal system, 527

Alzheimer’s disease, 478–479

amnesia, 247–248, 248, 252

anatomy, 249, 256

anxiety disorders, 422

depression, 413–414

emotion, 354

marijuana use, 69, 72

memory consolidation and storage,  

267–269

memory encoding, 266

memory inhibition, 326–327

memory processing, 41, 255–256, 257, 

259–260, 265, 266, 269–271, 281

neural pathways, 249

pattern completion, 269–271

spatial cognition, 210–211

working memory, 276
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historical perspectives, xvii, 39; see also 

twentieth century; twenty-�rst century

ancient times until 1800s, 39–40, 60

homunculus, 44–45

key questions, 40, 56, 58, 60

pre-1800s, 39

H.M. case example

amnesia, 246–247, 248

memory systems spared, 252

semantic memory, 264

skill learning, 252, 253

homeostasis, role of hypothalamus, 11–12

homonymous hemianopsia, 28, 527

homunculus

historical perspectives, 44–45

primary sensory/motor cortices, 25, 109

somatosensory map, 26–27

horizontal section, 6, 6, 527

hormonal system, role of hypothalamus, 12

HPA see hypothalamic–pituitary–adrenal axis

Hubel, David, 137

Hughlings Jackson, John, 50

human leukocyte antigen (HLA) gene, 488

human neuropsychology, 3, 36, 527

Huntington’s disease, 484–486, 494, 527

amnesia, 252

caudate nucleus degeneration, 107

genetic factors, 485–486

key questions, 487

memory processing, 260, 261

motor control, 96, 102, 106–107

neurological degeneration, 484

time course of symptom development, 485

hyperarousal see arousal levels/hyperarousal

hypercolumn cells, striate cortex, 137, 139, 

527

hyper-complex cells, striate cortex, 137, 527

hyperpolarization, neuronal, 15

hypertension, vascular dementia, 486

hypofrontality, schizophrenia, 404, 527

hypothalamic–pituitary–adrenal (HPA) axis, 

351, 527–528

hypothalamus, 11, 11–12, 351, 357, 528

ice cube tray model, striate cortex, 137

ideational apraxia, 122, 528

ideomotor apraxia, 122, 528

idiopathic epilepsy, 489

IFG (inferior frontal gyrus), 424, 507

imitation, 380–382, 385, 396, 534

implicit memory system, 255, 256, 258, 

260–261, 528

impulse control, Graham v. Florida legal case, 

497; see also inhibitory control

incentive salience, 354–355, 425

inequality see socioeconomic status

infancy, brain development, 435, 436, 437

infections in pregnancy, intellectual disability, 

445–446

inference, 242, 335–338, 337, 528; see also 

higher-order thinking

inferior brain region, 5, 528

inferior colliculus, 11, 149, 152–153, 528

inferior frontal gyrus (IFG), 424, 507

inferior frontal junction, task-switching, 330, 

331

inferior longitudinal fasciculus, 33

inferior parietal lobe (IPL), 120–121, 120, 124, 

191, 290, 291, 507

inferotemporal cortex, 162; see also ventral 

visual processing stream

face speci�city, 177–178

memory processing, 259

object recognition, 175, 176

population coding theory, 170

receptive �eld, 163

speci�city of neuronal response, 163

in�uence, social, 375, 395–396, 534

information activation, working memory, 

278–280

information processing

brain as information processing system, 3

hemispheric specialization, 53, 54

information transfer; see also brain 

connectivity

between neurons, 15

within a neuron, 14–15

informational conformity, 375, 528

in-groups, 391, 391–392, 512–513

inhibition of response see response inhibition

inhibitory control; see also emotional 

regulation

ADHD, 450

Graham v. Florida legal case, 497

Parkinson’s disease, 484

inhibitory postsynaptic potentials (IPSP), 16, 

528

insight, higher-order thinking, 337–338

insula, 29

emotion, 357–358

self-monitoring and evaluation, 333

substance use/addiction, 428

integrated models; see also brain connectivity

depression, 415, 415

interhemispheric interaction, 55–56

memory processing, 274–275, 281–282

motor control, 118–121, 120, 123–124, 127

intellectual disability, 445, 464–465, 528

genetic disorders, 445, 445, 446

infections and toxins, 445–446, 447

intelligence

and effects of brain damage, 457–458

research measures, 67

intention tremor (action tremor), 99, 521

interaural intensity difference, 150, 152, 528

interaural time difference, 150, 152, 528

interdisciplinarity, cognitive neuroscience 

�eld, 64

interference resolution, 324, 528

interferons, 489

interhemispheric interaction, 55–56

interneurons, 4

interoception, 528

emotion, 349, 357–358

self-monitoring and evaluation, 333

interoceptive judgment task, 358

intertemporal choice task, 340

intralaminar nucleus, thalamus, 285, 286

intraparietal sulcus (IPS)

numerical/mathematical tasks, 205

selective attention, 290, 291–293, 292

spatial cognition, 191, 200

intrinsic connectivity see resting state  

networks

invariance in recognition problem, 171–174

adaptation method, 171, 172, 172

form–cue invariance, 171–172

position invariance, 172

viewpoint invariance, 173–174

inversion effect, 174, 175, 528

ion channels, neuronal, 14

ipsilateral brain region, 6, 528

ipsilateral muscles, 99

IPL see inferior parietal lobe

IPS see intraparietal sulcus

IPSP see inhibitory postsynaptic potentials

irregular words, 233, 528

item cancelation de�cits, hemineglect, 311

Jacksonian seizures, 44

James, William, 357

Japanese language systems, 237–238, 244

Jasper, Henri, 44

judgment, higher-order thinking, 339–340

juggling example, plasticity, 453

juveniles see adolescence

kana, Japanese language systems, 237–238

Kandel, Eric, 246

kanji, Japanese language systems, 237–238

Kennard principle, 458–459, 528

K.F. case example, working memory, 276

kindling, epileptic seizures, 491

kinesthetic information, motor control, 98–99

King, Rodney, legal case, 504–505

Kluver–Bucy syndrome, 352

koniocellular layers, lateral geniculate 

nucleus, 135

Korsakoff’s disease, 251

landmark agnosia, 207, 528

landmarks of navigation, 208, 209

language processing, auditory, xviii, 

181–184, 215, 235; see also aphasia; 

comprehension; music; phonological 

processing; sign languages; written 

language

acoustic features of speech, 222–224

Alzheimer’s disease, 477

bilingualism, 230–232

brain development, 440

case example, 215

comprehension–speech production overlaps, 

225–226

de�cits, 215, 216–220

developmental windows, 443–444

disconnection syndromes, 47

double dissociation, 221–222, 231, 238

dyslexia, 448
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ERP components, 222, 223

hemispheric specialization, 50, 50–51, 

54–55

historical perspectives, 39

integrated models, 222, 226–227

Japanese language systems, 237–238, 244

key questions, 227, 240, 242

left hemisphere, 167

lesion method/brain-damaged patients, 42

neural pathways, 226–227

neurologically oriented approaches, 

216–220

and numerical/mathematical tasks, 

205–206

other brain regions, 215–217, 219, 220, 

226–227, 243

phonology, 220

psycholinguistic perspectives, 216, 220, 222

right hemisphere, 222, 224, 240–242, 244

semantics, 221

socioeconomic status/poverty, 502, 503

syntax, 221

syntax–semantic overlaps, 224–225

theoretical perspectives, 65

thought questions, 242

three-part model, 219–220

Wada technique, 215–216, 216

Lashley, Karl, 39

last in, �rst out model, aging process, 462

late positive potentials, 83

late-onset Alzheimer’s, 476; see also 

Alzheimer’s disease

lateral brain region, 5, 528

lateral corticospinal tract, 96, 528

lateral �ssure, 13, 25, 153, 534

lateral geniculate nucleus (LGN), 134, 135, 

158, 528

blindsight, 145

feedback connections from cortex, 136

layers, 135

retinotopic map, 135–136

selective attention gating, 289

lateral intraparietal region (LIP), 203

lateral occipital complex (LOC), 172, 173, 

185–186

lateral prefrontal cortex (LPFC), 74–75, 379; 

see also dorsolateral prefrontal cortex; 

ventrolateral prefrontal cortex

lateral section/zone, 6, 528

lateralization of function see hemispheric 

specialization

late-selection viewpoint, selective attention, 

287, 528

Lauterbur, Paul, 59

L-dopa, 484, 528

League of Denial (Fainaru-Wada and Fainaru), 

472

learning see fear conditioning; memory 

processing; plasticity; skill learning

learning disabilities, 446, 528; see also 

dyslexia; intellectual disability

learning signals, memory processing, 

261–262, 262

left-handedness, 54–55, 216

left hemisphere; see also hemispheric 

specialization

brain damage, 459

comprehension–speech production overlaps, 

225

historical perspectives, 50–51

language processing, 167, 215–217, 222

learning myths, 500

sign languages, 228–230

written language, 234

left visual �eld (LVF), 28, 528

left–right spatial coding, 192–193, 212

legal contexts, role of neuroscience, 497, 

504–506, 505, 508, 515–516

key questions, 508

lie detection, 506–508

lesions/lesion method, 60–61, 528

emotion, 352

hemineglect, 305

historical perspectives, 39–42

inferences which can be drawn from, 41–42

lateralized lesion research, 51–52

limitations, 42

reversible, 85, 202

sequencing and planning, 327

single-case and multiple-case studies,  

41, 42

thought questions, 60

lesion mapping, anatomical approaches, 58

Lewy bodies, 483

lexical agraphia, 234, 528

lexical route to reading, 233–234, 235, 525

Lezak, Muriel, 66

LGN see lateral geniculate nucleus

lie detection, role of neuroscience, 506–508

lifestyle factors, Alzheimer’s disease, 479–480, 

481

liking, 354–355, 425; see also reward systems

limb apraxia, 122, 528

limbic system, 12, 349, 358–359, 438–439, 

528; see also amygdala; cingulate cortex; 

hippocampus; mammillary body; 

hippocampus; hypothalamus

line bisection task, hemineglect, 305

LIP (lateral intraparietal region), 203

literacy, in�uence on brain, 236–237

lobes, cerebral cortex see frontal lobes

LOC see lateral occipital complex

local information processing, hemispheric 

specialization, 54

localization of function, 39, 40, 529

location invariance, object recognition, 172

locked-in syndrome, 492, 529

London taxi drivers, navigational skills, 210, 

453

longitudinal �ssure, 13, 529

long-term memory, 255–256, 281; see also 

amnesia

long-term potentiation (LTP), 256, 529

Luke Skywalker, Star Wars movies, 171

lumbar spinal cord, 8

Luria, Alexander, 66

Luria–Nebraska neuropsychological test 

battery, 66

LVF (left visual �eld), 28, 528

M (magnocellular) cells, 131–132, 135, 529

machine learning, 78, 88

MacLean, Paul, 349

magnetic resonance imaging see functional 

magnetic resonance imaging; structural 

magnetic resonance imaging

magnetic resonance spectroscopy (MRS), 

70–71, 74–75, 90–91, 529

magnetoencephalography (MEG), 83–84, 84, 

529

advantages/disadvantages, 70–71

music, 239, 240

written language, 236

major depressive disorder see depression

mammillary bodies of the hypothalamus, 

248, 529

Mans�eld, Paul, 59

map-based strategies, navigational skills,  

206

mapping of body onto brain, 44–45, 65, 453; 

see also homunculus; retinotopic mapping

maps of brain activation, 76; see also 

functional magnetic resonance imaging

marijuana use, 69, 72

marketing, 510–511, 516–517

key questions, 511

pricing, 511

mass action viewpoint, 39, 40, 529

matchstick problem, 338

material-speci�c memory disorders 606.70, 

529

mathematical tasks see numerical/

mathematical tasks

maturational lag hypothesis, 451, 529

maze task, 206, 207

MCI see mild cognitive impairment

meaning of linguistic material see semantics

measles–mumps–rubella (MMR) vaccine, 449

medial brain region, 5, 529

medial dorsal nucleus, 248, 285, 286, 529

medial geniculate nucleus, 149, 529

medial pathway, motor tracts, 96–97, 529

medial prefrontal cortex (mPFC), 376, 422

medial section, 6, 529

medial superior frontal gyrus (mSFG), 507

medial superior temporal (MST) brain area, 

191, 197–198, 199–200

medial temporal lobe (MTL)

memory encoding, 265–267, 266

spatial cognition, 210–211

surgery to control epilepsy/seizures, 

246–247, 248

medicalization, individual differences, 501

medulla, 8–9, 529

auditory perception, 149

cranial nerves, 8

spatial location, 150–153, 152

MEG see magnetoencephalography

memantine, 480
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memory consolidation, 265, 267–269, 268, 

281, 529

memory enhancement effect, 354

memory inhibition, Think/No-Think task, 

325–327, 326

memory processing, xviii, 246–247; see also 

amnesia; H.M. case example; working 

memory

aging process, 461, 462–463

Alzheimer’s disease, 477

amodal storage, 264–265, 265

amygdala, 248, 259, 262–264

basal ganglia, 260–262

cholinergic system, 19

closed head injury, 469–470

computational modeling, 274–275

and consciousness, 256–259

consolidation/storage, 265, 267–269, 268, 

281

depression, 411

domain-speci�c brain regions, 259–260

electrophysiological methods, 270

and emotion, 262–264

encoding stage, 265–267, 266, 281

episodic memory, 250–251

eye-movement monitoring, 258, 258–259

fear conditioning, 262–263

functional connectivity, 80

hippocampus, 41, 255–256, 257, 259–260, 

265, 266, 269–271, 281

Huntington’s disease, 485

interaction of different systems, 274–275, 

281–282

key questions, 259, 265, 274, 275, 280

learning signals, 261–262, 262

long-term memory systems, 255–256, 281

nature of memory, 247, 280

nonhippocampal brain regions, 259

other brain regions, 279–280

parietal cortex, 271–272

Parkinson’s disease, 482

prefrontal cortex, 271

probabilistic learning task, 261, 275

research methodology, 64

retrieval stage, 265, 269–272, 281

semantic memory, 250–251, 264–265, 265

serotonergic system, 19

skill learning, 252–254, 253, 255, 260–262

and sleep, 272–274

structural brain changes, 260

targeted reactivation paradigm, 273, 274

mental illness see psychopathology

mental imagery, 187

mental retardation see intellectual disability

mentalizing see theory of mind

mesocortical dopaminergic subsystem, 22, 529

mesolimbic dopaminergic subsystem, 21–22, 

529

meta-analysis, research methodology, 89

metabolic activity, imaging see functional 

brain imaging

metacognition, 318, 529

metacognitive strategy instruction, head 

injury, 472

metaphor, role of right hemisphere, 242

method of converging operations, 64, 529

methodology see research methods

methylphenidate, 451, 451, 508

mice see rodents

microglia, 4, 455

mid cingulo-insular network see salience 

network

midazolam, 275

midbrain, 11, 529

middle frontal gyrus (MFG), 507

midline diencephalic region, 248, 250, 529

midsagittal section, 6, 529

migration of nerve cells, brain development, 

434

mild cognitive impairment (MCI), 476–477, 

480–481, 529

mild traumatic brain injury, 470, 471; see also 

closed head injury

military applications, role of neuroscience, 

510

Milner, Brenda, 40, 246

mimicry, 380–382, 385, 396, 534

Mind-in-the-Eyes task, 383, 384

“mind’s eye,” 187

Mini Mental State Exam (MMSE), 474

minimally conscious state, 492, 529

mirror neurons, 114, 115, 381, 382, 389, 529

mirroring, and empathy, 385–386

mirror-reading task, 253, 254, 529

mirror-tracing/drawing task, 252, 253, 529

mismatch negativity, 82

mixed auditory agnosia, 185, 529

mixed-variety dementias, 475, 486–487, 494, 

529; see also vascular dementia

MMR (measles–mumps–rubella) vaccine, 449

moda�nil, 508

modal speci�city, 164, 264–265, 265, 529

modulation, brain activity, 85, 91; see also 

transcranial magnetic stimulation

monkeys see primates

monoamine neurotransmitter systems, 414, 

529

moral behavior, 360

moral reasoning, 513, 514

morality, neuroscience of, 512–514, 513, 517

brain regions, 514

disgust, 513

fairness, 512, 513

moral reasoning, 513, 514

trolley dilemma, 513

Morris water maze task, 254, 255, 530

Moser, Edvard, and May-Britt, 256

motion-detection thresholds, deaf people, 459

motion parallax, 194

motion perception, 197, 212; see also 

movement

body-movement compensation, 199–200

brain regions, 197–198, 199–200

corollary discharge, 199

eye-movement compensation, 198–199, 199

heading/direction of bodily forward motion, 

199–200

key questions, 200

optic �ow, 198, 199–200

self-motion compensation, 198

motivational drive, 354–355, 425

motor control, 96, 124; see also below

basal ganglia, 101, 101–102, 103

cerebellum, 98–101, 100

changes during childhood, 437

conditions of uncertainty, 114–118, 118

control of prosthetic limbs, 115–117, 116

disorders, 98, 98–101, 100, 102, 126; 

see also apraxia; Huntington’s disease; 

Parkinson’s disease; Tourette’s syndrome

execution of movement, 108–109, 110, 126

inhibition of response, 118, 119

integrated models, 118–121, 120, 123–124, 

127

key questions, 98, 102, 108, 121, 123, 

124–125

mirror neurons, 114, 115

Muhammad Ali/boxing example, 95

neuromuscular junction, 96, 97

noncortical regions, 98–102, 126

other brain regions, 108, 109, 111, 126

peripheral control, 96–97, 126

tennis serves example, 96, 102, 121

motor cortex, 25–29, 30, 108, 532

conduction velocity delays, 125

effects of brain damage, 456–457

execution of movement, 108–109, 110, 126

function of major brain regions, 124

homunculus, 25

mapping of body onto brain, 44–45

organization, 111

populations of neurons, 109, 110

motor neurons, 4

motor plans, 109–118, 113, 124, 125, 530

motor programs, 110, 114, 118–121, 120,  

530

motor tracts, 96, 97, 126

movement; see also motion perception; motor 

control

execution, 108–109, 110, 126

mental models of, 121

peripheral control, 96–97, 126

planning, 109–118, 112, 113, 125

medial prefrontal cortex (mPFC), 376, 422

MRI (magnetic resonance imaging) see 

functional magnetic resonance imaging; 

structural magnetic resonance imaging

MRS see magnetic resonance spectroscopy

MST see medial superior temporal area

MT brain area, 191, 197–198, 522

MTL see medial temporal lobe

multi-infarct dementia, 475, 486–487, 494, 

535

multilevel/multimodal research, 87–88, 91–92

multiple-case-study approach, 41, 42, 530

multiple demand system, 319
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multiple-resource theory, 285, 530

multiple sclerosis (MS), 487–489, 495, 530

etiology, 487

genetic factors, 488

key questions, 489

risk factors, 487

time course of, 488, 488

multiple trace theory (transformation 

hypothesis), 268, 269

multisensory processing, auditory–visual, 

155–156

multitasking, 298, 322; see also divided 

attention

multivariate pattern analysis, 370, 392, 

436–437

multi-voxel pattern analysis (MVPA), 76–77, 

530

brain decoding, 77

electricity use example, 76–77

memory encoding, 266

memory processing, 259

music, 239–240

object recognition, 184

task-setting and maintenance, 321–323

working memory, 277, 278

music, 238–240

brain development, 440

key questions, 240

magnetoencephalography, 239, 240

pleasure of music, 356

right hemisphere, 64

spatial and rhythmic aspects of musical 

notation, 239

visual word form area, 239

myelination/myelin, 23, 37, 530; see also 

multiple sclerosis

aging process, 463

autism, 449–450

brain development, 435–436

N2pc ERP component, 288

N100 ERP component, 368

N170 ERP component, 178, 179, 312

N400 ERP component, 83, 222, 223, 224–225, 

229–230, 270

N-acetylaspartate (NAA), 75

narrative, 242, 530

National Adult Reading Test, 67

navigational skills, 206–207, 213; see also 

spatial cognition

assessment tasks, 206, 207

key questions, 211

landmarks, 208, 209

neck-proprioceptive stimulation, hemineglect, 

309

necrosis, 455, 530

negative stimuli

amygdala, 352–353

emotion, 369–370

negative symptoms, schizophrenia, 402, 530

neologisms, 217, 220, 530

nested-hierarchy model, 342

network analysis, 80; see also brain 

connectivity

network models of attentional control, 

300–304, 301

neural pathways see brain connectivity 

(structural)

neuroanatomical-level research methodology, 

64

neuroanatomical terminology, 4–6, 6

central nervous system, 36

key questions, 7

neurodiversity, 452–453

working memory, 279

neurochemical imaging see functional brain 

imaging

neurochemical-level research methodology, 64

neurodevelopmental hypothesis, 

schizophrenia, 408–409, 530; see also 

developmental disabilities

neurodivergence/neurodiversity, 452–453

neuro�brillary tangles, 477–478, 478, 530

neurogenesis, 530

in adults, 453

aerobic exercise, 463–464

brain development, 433, 434

neuroimaging see brain imaging

neurologically intact people see control 

populations

neurologically oriented approach, 3, 216–220

neuro-marketing, 510, 530

neuromuscular junction, 96, 97, 530

neuronal pathways see brain connectivity 

(structural)

neurons, 4, 14, 530; see also action potentials; 

brain development; neurotransmitters

basic structure, 

electrochemical signaling, 14

information transfer between, 15

information transfer within, 14–15

key questions, 7, 24

myelination, 23, 37

necrosis, 455

neurogenesis, 433, 434

postsynaptic potentials, 16–17

rate of �ring, 16–17

relationship with glia, 

neurophysiological characteristics, Alzheimer’s 

disease, 477–479, 478

neurophysiological-level research 

methodology, 64

neuroplasticity see plasticity

neuropsychological assessment, 66, 67, 530

neuropsychological test batteries, 66, 66–67, 

530

neuro-realism, 499

neurotransmitters, 15, 17, 37, 530; see also 

dopaminergic system; noradrenergic 

system; serotonergic system

amino acids as, 17, 18

attentional, 19, 20–21, 286, 287

cholinergic, 18–19, 18, 19, 287

herbal medicines which affect, 23

neurotypicality, 452

neurulation, 433, 530

nicotine, 408, 410

nigrostriatal dopaminergic subsystem,  

21, 530

NIH Toolbox, NIH, 68, 69

Nobel Prize in Medicine or Physiology (2014), 

256

nodes of Ranvier, 23, 530

non�uent aphasia see Broca’s aphasia

nonhuman primates see primates

noninvasive brain stimulation (NIBS), 85; 

see also transcranial direct current 

stimulation; transcranial magnetic 

stimulation

depression, 415–418, 417

following brain damage, 458

hemineglect, 309

social norm compliance, 379

nonlexical route to reading, 233–234, 532

nonlocal binding, object recognition, 175

non-match-to-sample paradigm, 147, 530

nonretinal vision, 141–142

nonverbal auditory agnosia, 185, 530

noradrenaline/norepinephrine, 23, 530

noradrenergic system, 18–19, 18, 20–21

ADHD, 450

arousal, 286

attentional system, 20–21, 287

herbal medicines which affect, 23

normality, legal contexts, 506

normative conformity, 376; see also social 

norms

novel situations, higher-order thinking, 

338–339

nuclei, neuronal, 6, 530

nucleus accumbens, 101, 355, 530

adolescence, 439

imitation/mimicry, 382

pleasure of music, 356

reward, 354, 355–356

shell, 355–356

substance use/addiction, 425, 426

numerical/mathematical tasks

brain regions, 205

and language processing, 205–206

number lines, 204, 205

and spatial cognition, 204–206, 213

object-based neglect, 310, 311, 530

object-based viewpoint of attention, 530

object-centered neglect, 196, 530

object identi�cation see “what” functions

object orientation see “where” functions

object recognition, xviii, 161–162, 164;  

see also face recognition; face speci�city; 

visual agnosia; visual perception/

processing

adaptation method, 171, 172, 172

category speci�city, 176, 177, 181–184, 188

color sensitivity, 164

conjunctive encoding, 175–176
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object recognition (cont.)

distributed processing theory, 184, 184

feature vs. con�gural coding, 174–175, 176

form–cue invariance, 171–172

grandmother cell theory, 169, 170

hemispheric specialization, 174

invariance in recognition problem,  

171–174

inversion effect, 175

key questions, 164, 168, 176, 184–185, 186

lateral occipital complex, 172, 173

multi-voxel pattern analysis, 184

nonlocal binding, 175

position invariance, 172

receptive �elds, 163–164

sparse vs. population coding, 168–171, 169, 

170

speci�city of neuronal response, 163, 163

tactile and auditory modalities, 185–186, 

188

theoretical perspectives, 168, 188

thought questions, 187

ventral visual stream, 162, 162–164, 188

viewpoint invariance, 173–174, 173

visual imagery/mind’s eye, 187

what vs. where functions, 186

obsessive-compulsive disorder (OCD), 420, 

423–425, 530; see also anxiety disorders

occipital face area (OFA), 179–180

occipital lobe, 14, 530

occipitofrontal fasciculus, 33

occipitotemporal cortex, 177, 182

ocular dominance columns, striate cortex, 

137, 530

oddball paradigm, 82

OFC see orbitofrontal cortex

Ogden, Jenni, 378

O’Keefe, John, 256

old age see aging process

olfactory bulb, 29, 530

olfactory cortex, 29

oligodendrocytes. 23, 487, 530

optic ataxia, 201–202, 531

optic chiasm, 49, 135, 531

optic �ow, motion perception, 198, 199–200, 

531

optic nerve, 131–132, 531

optic tract, 133–135, 134

optical illusions, 141, 141–142

optical imaging, 85, 91, 531; see also 

functional near-infrared optical 

spectroscopy

optimal feedback control, 123, 531

optimization of cognition see performance 

optimization

oral apraxia, 122, 531

orbitofrontal cortex (OFC), 205–206, 215–216, 

531

dendritic spines, 426–427, 427

integration of emotion and decision 

making, 360–361

location, 360

marketing, 511

neuroscience of morality, 514

novel situations, 339

retina, 130–131

substance use/addiction, 426–428

orientation columns, striate cortex, 137, 531

orienting attentional system, 302

orthography, 234

oscillations, brain see transcranial alternating 

current stimulation

other, perception of, 387–388

out-groups, 391–392, 512–513

owls, computation of spatial location, 

151–153

P (parvocellular) ganglion cells, 131–132, 135, 

529

P300 ERP component, 82–83

novel situations, 338

prosopagnosia, 167–168

schizophrenia, 406, 406, 410

selective attention, 288

P3a ERP component, 338

P50 ERP component, 287, 406

P600 ERP component, 222, 223, 224–225

memory processing, 270, 270

sign languages, 229–230

pain states, research methodology, 88–89

pair-bonding, birds, 373

pallidotomy, 105

pallidum, 101, 102, 103, 105, 527

panic/panic disorder, 420, 423, 424, 521, 531; 

see also anxiety disorders

Papez, James W., 349

parabelt, auditory cortex, 153, 154, 155,  

531

parahippocampal cortex, spatial cognition, 

210–211

parahippocampal place area (PPA), 531

memory encoding, 266

object recognition, 176, 177, 182, 183

spatial cognition, 208

parallel processing, 129, 130, 131

paraphasias, 217, 531

parietal cortex

memory processing, 271–272

numerical/mathematical tasks, 205

parietal lobe, 14, 31, 531

attentional system, 64

conduction velocity delays, 125

integration of sensory/movement, 118–121, 

120

motor control, 96, 120

optic ataxia, 201–202

selective attention, 290, 290–293, 292

spatial cognition, 200

parietal reach region (PRR), 202, 203, 204

parkinsonian mask, 103–104, 366, 482, 531

Parkinson’s disease, 482–484, 494, 531

etiology/interventions, 105–106, 106

key questions, 487

Lewy bodies, 483

memory processing, 260, 261

motor control, 95, 96, 102, 103

presentation/symptoms, 103–105, 104

writing problems, 104

pattern completion, memory retrieval, 

269–271, 531

Pavlovian fear conditioning, 262

peer pressure, 497, 505–506

Pen�eld, Wilder, 44

perception, 531

schizophrenia symptoms, 403

self vs. other, 387–388

visual imagery/mind’s eye, 187

perceptual asymmetries, 53, 531

perceptual constancy, 171

perceptual �lling-in, blind spot, 141

performance optimization, 508–510, 516

biofeedback, 509

brain–machine interfaces, 509

ethics, 509–510

key questions, 510

pharmacological, 508, 510

peripersonal space, spatial cognition, 197

peripheral nervous system, 7, 531

peripheral vision, 133–134, 460

perirhinal cortex, memory encoding, 266

perseveration, 318, 531

personal space, spatial cognition, 197, 197

personality changes, frontal lobe, 30

perspective-taking, empathy, 385, 513

pesticide exposure, and Parkinson’s disease, 

484

PET see position emission tomography

phagocytosis, 455

phantom perception, 27, 141, 141–142, 

453–454

pharmacology, cognitive optimization, 508, 

510

phase coupling, EEG, 81

phobias, 420, 531; see also anxiety disorders

phonemes, language processing, 220

phonemic paraphasia, 217, 531

phonemics, characteristics of different 

aphasias, 222

phonetics, 220, 222

phonological agraphia, 234, 531

phonological awareness, 447–448, 531

phonological dyslexia, 234, 531

phonological route to reading, 233–234, 532

phonological store, 276, 522

phonology/phonological processing, 65, 220, 

532; see also language processing

comprehension–speech overlaps, 225–226

hemispheric specialization, 51

written language, 233, 235

photoreceptors, 130–131, 132, 157, 532

physical features see facial features

pilots, performance, 508, 509, 510

place of articulation, 220, 228, 532

place cells, 256

place �elds, 256, 532

places, object recognition, 181–184

planes/views, terminology, 6, 6, 7

planning

executive function, 327–329

www.cambridge.org/9781108831147
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-83114-7 — Cognitive Neuroscience
Marie T. Banich , Rebecca J. Compton
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index 645

movement, 109–118, 112, 113, 124, 125, 

530

Tower of London task, 328–329

planum temporale, 155, 532

plasticity, 532

plasticity (in adulthood), 453, 465; see also 

aging process; brain development

amputees, 453, 455

deafness/blindness, 454–455, 459–460

following brain damage, 455–459, 456, 457, 

458, 459, 465

following changing circumstances, 453–455

key questions, 459

play analogy, brain-damaged patients, 42

pleasure, 354–355, 356; see also reward

pons, 11, 532

population coding, 168–171, 169, 532

position invariance, object recognition, 172

positive stimuli

amygdala, 352–353

emotion, 369–370

positive symptoms, schizophrenia, 402, 532; 

see also delusions; hallucinations

positron emission tomography (PET), 73–74, 

90–91, 532

advantages/disadvantages, 70–71, 74

Alzheimer’s disease, 479

historical perspectives, 57–58, 59

posterior aphasia see Wernicke’s aphasia

posterior brain region, 5, 228, 532

posterior parietal cortex (PPC), 191, 196

postmortem examinations, historical 

perspectives, 40

postsynaptic potentials, 16–17

posttraumatic amnesia, 532

posttraumatic stress disorder (PTSD), 420, 422, 

428, 470, 532; see also anxiety disorders

posture

disturbances of, 103, 525

object recognition, 181–184

poverty, 504; see also socioeconomic status

PPA see parahippocampal place area

PPC see posterior parietal cortex

praxis, 122, 532

precuneus, 119

prefrontal cortex; see also executive function

aging process, 463

anatomy, 321

conformity to group norms, 376

divided attention, 298

higher-order thinking, 318

memory processing, 271

novel situations, 338, 339

psychopathology, 428–429

rules and inference, 335–338

selective attention, 294, 295

sequencing and planning, 327

task-setting and maintenance, 321–323

working memory, 276–277

prefrontal brain region, 30, 267

prejudice, 392–393, 394, 503, 532

premotor area, 114–117, 124, 532

premotor cortex, 108, 532

premotor region, 30, 114–117, 124, 532

prepositions, Broca’s aphasia, 216

preserved learning, brain-damaged patients, 

252

pricing, wine example, 510–511

primary auditory cortex see auditory cortex

primary motor cortex see motor cortex

primary progressive aphasia, 481; see also 

frontotemporal dementia

primary sensory cortex see sensory cortex

primary somatosensory cortex see 

somatosensory cortex

primary visual cortex see striate cortex

primates, nonhuman, 43–44

anti-saccade task, 202–203

brain damage, primary motor cortex, 457

brain size/volume, 373–375

category speci�city in object recognition, 

182

face speci�city, 177, 177–178

fairness, 512

hippocampal damage, 252

lesion studies, 352

object recognition, 162, 163, 163, 175, 177, 

177–178, 182

posterior parietal cortex, 196

split-brain studies, 49

striate cortex, 143

ventral visual processing stream, 162, 163

visual perception, 129, 142–143, 143, 

146–147, 147

printed word see reading; written language

priority mapping, 291–293, 292

prism adaptation, 310

probabilistic learning task, 261, 261, 275

procedural memory system, 255, 260–261, 532

prodromal stage of disease, 484, 532

propositional prosody, 367, 532

proprioception, 26, 532; see also 

somatosensory cortex

pro-social behavior, empathy, 385, 386–387

prosody, 241, 367–368, 532

prosopagnosia

brain regions, 167, 532

face recognition, 167–168, 175

and face speci�city, 178

P300 ERP response, 167–168, 168

picture used for testing, 178

prosthetic limbs, control of, 115–117, 116

proximal brain regions, 6, 532

PRR (parietal reach region), 202, 203, 204

pruning, synapse, 433, 433–435

psychic blindness, 352, 532

psycholinguistic perspectives, 216, 220, 222

psychological inertia, 323, 532

psychologically oriented approach, 3

language processing, 216, 220, 222

working memory, 279

psychomotor behavior, schizophrenia 

symptoms, 403

psychopathology, 401–402, 428–429; see 

also anxiety disorders; depression; 

schizophrenia; substance use/addiction

adolescent onset, 408–409, 439

case example, 401

comorbidities, 428

thought questions, 429

psychopathy, 360

psychosis, comorbidities, 490–491; see also 

schizophrenia

PTSD see posttraumatic stress disorder

public perceptions of neuroscience, 498–500, 

515

children’s perceptions, 501

con�rmation bias, 500

educational perspectives, 500–502, 501, 515

in�uence of brain imaging, 498, 499, 500

key questions, 500, 502

pulse sequences, TMS, 85, 532

pulvinar, 286, 289–290, 532

punch-drunk syndrome, 472

pure-word deafness (verbal auditory agnosia), 

185, 532

putamen, 101, 102, 103, 532

pyramidal cells, 23, 532

quadranopsia, 28, 532

racial bias, 392–393

radial glia, 4

rapid eye movement (REM) sleep, 286

RAS see reticular activating system

rat studies see rodents

reaching tasks, sensorimotor translation, 

203–204

reading, 233–234; see also written language

in�uence of literacy on brain, 236–237

role of neuroscience, 500–501

white matter, 438

reasoning skills, 334–335, 335; see also higher-

order thinking

receptive �elds, 532

auditory perception, 154

spatial cognition, 195, 195

ventral visual processing stream, 163–164

visual perception, 132–133, 137, 138, 157

receptors, synaptic, 15, 533

recognition memory, 267, 271, 327, 475, 485, 

533

reference frames, spatial cognition, 194–197, 

209, 212, 526

brain-damaged patients, 196–197, 197

key questions, 197

neural coding, 195, 195–196

sign languages, 229

reference populations see control populations

regeneration, neurons and glia, 489, 533

regional cerebral blood �ow (rCBF), 74

regret, decision making, 361, 362

regular saccade eye movements, 288–289

regulation of emotion see emotional 

regulation

relational learning, 255, 533

relay center, thalamus, 12, 533

reorganization, brain, 4, 27, 40, 64, 260, 454, 

533; see also plasticity
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repetition priming, 260, 533

repetitive head injury, sports-related, 471, 

472–474, 473

repetitive transcranial magnetic stimulation 

(rTMS), 415–416, 417, 533

repolarization, neuronal, 15

research ethics see ethics

research methods, xvii, 64, 90; see also brain 

imaging

behavior assessment, 65–69, 90

brain activity modulation, 85, 91

clinical studies, 64–65

cognitive domains of assessment, 67

computational modeling techniques, 88–89, 

92

control populations, 52–53, 65

intelligence measures, 67

key questions, 65, 69, 87, 88, 89

meta-analysis, 89

multilevel/multimodal, 87–88, 91–92

neuropsychological test batteries, 66, 66–67

NIH Toolbox, 68, 69

pain states, 88–89

participant populations, 64–65, 90

theoretical perspectives, 65

thought questions, 90

response inhibition, 118, 119, 124, 324–325

response modulation, emotion regulation, 362

response-related selective attention, 293–294

resting potential, neuronal, 14, 533

resting state networks, 77, 78–80, 533

reticular activating system (RAS), 9, 285, 286, 

533

reticular nucleus, thalamus, 285, 286, 533

retina, 130, 157, 533

ganglion cells, 130–132, 157

key questions, 133, 135

neural pathways, 133–135, 134, 158

photoreceptor cells, 130–131, 157

receptive �elds, 132–133

structure, 130

retinal-image movement, 198–199, 199

retinotopic mapping, 142–143, 533

lateral geniculate nucleus, 135–136

perceptual �lling-in of blind spot, 142

and spatial cognition, 190, 195

striate cortex, 136–137

retrieval, memory, 265, 269–272, 281

retrograde amnesia, 249–252, 268, 533

electroconvulsive therapy patients, 251

Korsakoff’s disease, 251

memory consolidation and storage, 267–269

temporal gradient, 251, 534

temporal phases/timeline, 250, 251

retrosplenial cortex (RSC), 209–210, 266

reuptake inhibitors, 414–415

reversal learning, 361, 533

reversible lesions, 85, 202; see also transcranial 

magnetic stimulation

reward systems; see also dopaminergic system

adolescence, 438–439

conformity to group norms, 376–377

depression, 413

emotion, 354–356, 369

imitation/mimicry, 382

orbitofrontal cortex, 361

psychopathology, 428–429

substance use/addiction, 425–426

reward-based learning, amygdala, 353

Rey–Osterrieth Complex Figure test, 200, 201

rhodopsin, 130

rhythm, music, 239

Ribot’s Law, 251, 533

right hemisphere; see also hemispheric 

specialization

brain damage, 459

face recognition, 64, 167

facial expressions, 366–367

hemineglect, 311, 311–312

historical perspectives, 50–51

inhibition of response, 118, 119

insight, 338

language processing, 222, 224, 240–242, 

244

learning myths, 500

motor control, 96

musical judgment task, 64

prosody, 241, 367–368, 368

sign languages, 230

written language, 234

right visual �eld (RVF), 28, 533

right-handedness, and speech output, 216

risk-taking behavior, adolescence, 438–439, 

505–506

rivastigmine, 480

robotics, performance optimization, 509

rodents, 385

empathy, 385, 387

enriched vs. impoverished environments, 

441

hippocampal cells, 257

memory encoding, 266

Morris water maze task, 254, 255

spatial cognition, 209, 210–211

rods, photoreceptor cells, 130–131

Rolandic �ssure, 13, 523

Romans, historical perspectives, 39

Roper v. Simmons legal case, 497

rostral brain region, 5, 533

rostrolateral prefrontal cortex, 329, 335

rotary pursuit task, 260, 261, 533

route-based strategies, navigational skills, 206

RSC (retrosplenial cortex), 209–210, 266

rTMS see repetitive transcranial magnetic 

stimulation

rubella, and intellectual disability, 445–446

rule-governed behavior, 335–338, 337; see also 

higher-order thinking

rumination, 411, 414, 423

RVF (right visual �eld), 28, 533

S-allele, 418–419; see also serotonin 

transporter gene

saccade eye movements, 288–289, 533

Sacks, Oliver, 373

sacral spinal cord, 8

sagittal plane, 6, 6, 533

St. John’s wort, 22, 23

salience mapping, 291–293, 292

salience network

attentional system, 302–303

emotion, 354, 359

in-group/out-group effects, 392

task-setting and maintenance, 322

scaffolding function, glia, 434, 435

schizophrenia, 402, 429

adolescent onset, 408–409, 439

diagnosis/diagnostic criteria, 402

dopaminergic system, 64

etiology, 407–409

ERPs, 406, 406, 410

frontal lobe, 403–405, 428–429

functional connectivity reductions, 406–407

genetics, 407–408

gray matter loss, 405, 406, 409

hypofrontality, 404

key questions, 410

neurodevelopmental hypothesis, 408–409

other brain regions, 403, 404

risk factors for, 407, 408

self-monitoring, 405

semantic processing, 406

sensory gating response, 405–406, 406

smooth-pursuit eye-movement task, 403,  

405

symptom categories, 403

symptoms/features, 402–403

temporal lobe, 405–406

therapeutic interventions, 409–410

working memory, 404–405, 410

sclerosis, of myelin, 487; see also multiple 

sclerosis

scotomas, 28, 142, 533

second impact syndrome, repetitive head 

injury, 474

seizures see epilepsy/seizures

selective attention, 285, 287, 533; see also 

attentional bias

anterior cingulate cortex, 293–294

bottom-up vs. top-down attentional 

selection, 290

event-related potential studies, 287–288

key questions, 298, 300

neural correlates, 296–298, 297

parietal lobe, 290–293, 292

pre-attentive vs. guided visual searches, 291

prefrontal cortex, 294, 295

sites of attention control, 295, 295–296

superior colliculus, 288–289

supplementary motor complex, 293–294

thalamus, 289–290

time course of, 287–288

visual cortex, 295

self-monitoring

executive function, 331–334, 332

schizophrenia, 405

self-motion compensation, 198

self-ordered pointing task, 327, 328, 462,  

533
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self-perception, self vs. other judgments, 

387–388

self-re�ection, 318

self-regulation, and poverty, 504; see also 

cognitive control; emotional regulation

semantic aphasia, 481; see also 

frontotemporal dementia

semantic dementia, 264, 533

semantic memory, 250–251, 264–265, 265, 

533

semantic paraphasia, 217, 533

semantic processing, schizophrenia, 406

semantics, 65, 221, 533; see also 

comprehension

characteristics of different aphasias, 222

phonological vs. lexical route, 233–234, 235

role of right hemisphere, 240–242

syntax–semantic overlaps, 224–225

sensation, 129, 533

sensitive periods, brain development, 

442–444, 442, 443, 533

sensorimotor learning, cerebellum, 99, 100

sensorimotor translation, 202–204, 203

sensory cortex, 25–29, 532; see also auditory 

cortex; striate (visual) cortex

homunculus, 25

olfactory and gustatory, 29

somatosensory, 26–27, 45, 453, 455

sensory gating, schizophrenia, 405–406, 406, 

533

sensory neurons, 4

sensory overload, 373

sensory processing

and hemineglect, 305–306

research methodology, 64

sequencing, 533

executive function, 327–329

self-ordered pointing task, 327, 328

Tower of London task, 328–329

serial reaction time (SRT) task, 261

serotonin-selective reuptake inhibitors (SSRIs), 

414–415

serotonin transporter gene, 418, 533

serotonergic system, 18–19, 18, 19, 23, 286, 533

SES see socioeconomic status

Shallice, T., 318

short-term working memory see working 

memory

shrinking retrograde amnesia, 267, 268

Sign Language of Quebec (SLQ), 230

sign languages, 228, 243; see also American 

Sign Language

brain-damaged patients, 232–233

key questions, 237

neural machinery, 228–230, 232, 243

verbal in�ections, 229

simple cells, striate cortex, 137, 138, 533

simulations, mental, 380–382, 385, 396, 534

single photon emission computed tomography 

(SPECT), 73, 534

single-case studies, 41, 534

single-cell recording, 43

auditory perception, 153

category speci�city in object recognition, 

182

execution of movement, 110

motion perception, 198

planning of movement, 113

retinotopic mapping, 142

selective attention, 296

sequencing and planning, 327

spatial cognition, 192, 210

situation modi�cation, emotion regulation, 

361

situation selection, emotion regulation, 361

skill learning, 252–254, 253, 255, 260–262, 

534

sleep

and memory processing, 272–274

noradrenergic system, 20–21

serotonergic system, 19

SMA see supplementary motor area

small bistrati�ed ganglion cells, 132

SMC see supplementary motor complex

smell, olfactory cortex, 29

smoking, 355–356, 487

smooth-pursuit eye-movement task, 403, 405

sMRI see structural magnetic resonance 

imaging

social alliances, 374

social brain hypothesis, 373, 374, 395, 534

social cognition, 373–375, 395; see also groups

adolescence, 439

autism, 373, 388–390, 390, 396

case example, 373

conformity, 375–377, 376

empathy, 384–387, 386

fairness norms, 378–379

group size, 374, 374

imitation/mimicry, 380–382, 381, 385, 396

key questions, 375, 380, 388, 395

self vs. other judgments, 387–388, 388

sensitive periods/developmental windows, 

443

social feedback, 376, 376, 377

social in�uence, 375, 395–396

social norm compliance, 377–380

theory of mind, 380, 382, 382–384, 383

thought questions, 395

ultimatum game, 378, 378–379

understanding other minds, 380, 396, 439

social inequality see socioeconomic status

social in�uence, 375, 395–396, 534

social norm compliance, 377–380, 534

socially inappropriate behavior, 378

societal perspectives, 498, 510

con�rmation bias, 500

educational, 500–502, 501, 515

Graham v. Florida legal case example, 497

in�uence of brain imaging, 498, 499, 500

key questions, 500, 502, 504, 508, 510, 511

legal contexts, 497, 504–506, 505, 508, 

515–516

lie detection, 506–508

marketing, 510–511, 516–517

morality, 512–514, 513, 517

performance optimization, 508–510, 509, 

516

public perceptions of neuroscience, 498–500, 

515

social inequality, 502–504, 515

thought questions, 514–515

socioeconomic status (SES), 502–504, 515

brain development, 440–441

cognitive and educational outcomes, 502

ERP studies, 503

key questions, 504

somatosensory agnosia, 185, 534

somatosensory cortex, 26–27, 45, 453, 455

somatosensory processing, motor control, 

98–99

source memory, 463, 534

sounds, processing see auditory perception/

processing

space-based neglect, 310, 311

space-based viewpoint of attention, 295, 534

sparse coding theory, 168–171, 169, 534

spatial attention task, 309

spatial cognition, xviii, 190–191; see also 

motion perception; navigational skills

action patterns based on, 200, 212

anti-saccade task, 202–203

brainstem, 150–153, 152

case example, 190

constructional praxis, 200–201

depth perception, 194, 212

dorsal visual processing stream, 191–192, 

212

dorsal vs. ventral stream dichotomy, 208, 

211

hemispheric specialization, 51

integrated models, 196, 202–204

key questions, 192, 194, 197, 204, 211

left–right spatial coding, 192–193, 212

medial temporal lobe, 210, 210–211

music, 239

neural coding, 192, 195–196

and numerical, 204–206, 205, 213

optic ataxia, 201–202

other brain regions, 200, 203, 208, 209

parahippocampal place area, 208

retrosplenial cortex, 209–210

Rey–Osterrieth Complex Figure test, 200, 

201

sensorimotor translation, 202–204, 203

sign languages, 228–230

thought questions, 211

spatial frames of reference see reference 

frames

speci�c reading disability see dyslexia

SPECT see single photon emission computed 

tomography

speech output, 24, 39; see also language 

processing

anxious apprehension/worry, 420

Broca’s aphasia, 216–217, 219

comprehension–production overlaps, 

225–226

disconnection syndromes, 47
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speech output (cont.)

double dissociation, 42, 222

global aphasia, 219

hemispheric specialization, 50–51, 54–55

localization of function, 40

motor plans, 111

Wada technique, 215–216, 216

Sperry, Roger, 48, 50

spinal column, 7

spinal cord, 7–8, 8, 534

spinocerebellum, 98

SpinTronics study, 499–500

SPL see superior parietal lobe

split-brain procedure, 50–51, 534

chimeric stimuli, 51, 53

historical perspectives, 48–49, 49

sports-related head injury, 471, 472–474, 473

SPS (syntactic positive shift) see P600 ERP 

component

SRT (serial reaction time) task, 261

SSRIs (selective-serotonin reuptake inhibitors), 

414–415

St. John’s wort, 22, 23

Star Wars movie, 271

static magnetic �eld, 78–79, 534

stereotype threat, 393–395, 534

stereotyping, 392–393, 394, 503, 534

stop-signal paradigm, 118, 324

stopping actions see inhibition of response

stress

and emotion regulation, 363

socioeconomic status/poverty, 502, 503–504

striate (visual) cortex, 27–28, 134, 136–137, 

158, 534

binocular integration, 138–140

binocular rivalry, 142

contextual modulation, 140, 140–141, 158

hypercolumns, 137, 139

monkeys, 143

neuronal pathways from eye, 

organization, 137–138, 164

receptive �elds, 137, 138, 163

retinotopic mapping, 136–137

selective attention, 295

visual �eld disorders, 

striatum, basal ganglia, 101, 354

stroke, 455; see also vascular dementia

Stroop task, 321, 343, 344, 462, 525

structural imaging, 57, 58, 69–72, 73, 90; see 

also below

structural magnetic resonance imaging 

(sMRI), 69, 529

advantages/disadvantages, 70–71

historical perspectives, 57, 58, 59, 60

basic principles and contraindications, 69

regional brain structure, 69

socioeconomic status/poverty, 502

STS see superior temporal sulcus

Stuss, D. T., 318

stylus maze task, 206, 207

subcortical dementias, 475, 475, 482, 487, 

494, 534; see also Huntington’s disease; 

Parkinson’s disease

subjective value, decision making, 361

subsequent memory effect, 266, 534

substance use disorders (SUD)/addiction, 

355–356, 425, 430

brain imaging, 69

comorbidities, 428

gambling task, 426, 427

key questions, 428

nucleus accumbens, 425, 426

orbitofrontal cortex, 426–428, 427

other brain regions, 428

reward system, 425–426

vicious cycles, 427

substantia nigra, 101, 534

subthalamic nucleus, 101, 534

suicide, 401

sulcus, 12, 534

superior parietal lobe, parietal cortex, 191

superior brain region, 5, 534

superior colliculus, 11, 534

blindsight, 145

neural pathways from retina, 133

selective attention, 288–289

superior longitudinal fasciculus, 33

superior olivary nucleus, 149, 152–153, 534

superior parietal cortex, 124

superior parietal lobe (SPL), 118–121, 120, 

290–291

superior temporal gyrus, sign languages, 230

superior temporal sulcus (STS)

face speci�city, 179, 180

facial expressions, 365–366

supervisory attentional system, 318, 534

supplementary motor area (SMA), 112, 

112–113, 534

supplementary motor complex (SMC), 534

brain regions forming, 112

motor control, 96, 108, 112–113

motor plans, 111, 124

research methodology, 91

selective attention, 293–294

supramarginal gyrus (SMG), selective 

attention, 290

surface dyslexia/surface alexia, 234, 534

sustained attention, 284, 287, 535

switch cost, task-switching, 330, 534

syllabically based language systems,  

237–238

Sylvian �ssure, 13, 25, 153, 534

sympathetic nervous system, 349–351, 350

symptomatic epilepsy/seizures, 489

synapses, 15, 534

synaptic blooming and pruning, 433–435,  

435

synaptic vesicles, 15, 534

synaptogenesis, 433–435, 534

syntactic positive shift (SPS) see P600 ERP 

component

syntax, 65, 534; see also grammar

characteristics of different aphasias, 222

comprehension–speech production overlaps, 

225–226

language processing, 221

musical, 239

sign languages, 228

syntax–semantic overlaps, 224–225

tACS (transcranial alternating current 

stimulation), 70–71

tactile (touch) stimulation, 26; see also 

somatosensory cortex

object recognition, 185–186, 188

role in spatial cognition, 196

somatosensory/tactile agnosia, 185

tactile (somatosensory) agnosia, 185, 534

Tan (Broca’s patient), 39

targeted reactivation paradigm, 273, 274

task-based studies, 75–78

task-setting/maintenance behaviors, 321–323, 

322

task-switching, 329–331

taste, gustatory cortex, 29

tau protein, 478

taxi drivers, navigational skills, 210, 453

TBI see traumatic brain injury

tDCS see transcranial direct current 

stimulation

tectopulvinar pathway, 133–134, 145, 534

telegraphic speech, 216, 534

temporal gradients, amnesia, 251, 534

temporal lobe, 14, 31–33, 535

epilepsy/seizures, 41, 491

face recognition, 64

schizophrenia, 403, 405–406

temporal parietal junction (TPJ), 290

temporal phases, amnesia, 249–252, 250

temporally limited retrograde amnesia, 251, 

535

temporoparietal junction (TPJ), 384, 384

tennis example, motor control, 96, 102, 121

terminology see neuroanatomical terminology

texture, role in depth perception, 194

thalamus, 6, 11, 12, 535

arousal, 285, 286

auditory perception, 149

selective attention gating, 289–290

thalotomy, Parkinson’s disease, 105

Thatcher illusion, 175

The Diving Bell and the Butter�y movie, 492

theory of mind, 380, 396, 535

autism, 389–390

brain regions, 382–384, 384

false-belief test, 382, 383, 383

Heider–Simmel illusion, 383

in-group/out-group effects, 392

Mind-in-the-Eyes task, 383, 384

Think/No-Think task, 325–327, 326

thoracic spinal cord, 8

three-dimensional (3D) representations, 161, 

173, 192, 535

three-part model, language processing, 

219–220

tics, Tourette’s syndrome, 107–108, 535

time cells, hippocampus, 256

time–frequency analysis, EEG, 80, 81

TMS see transcranial magnetic stimulation
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tobacco smoking see smoking

Token Test, 221

tonic-clonic epileptic seizures, 489

tonotonic maps, 149, 153–154, 535

tonotopic organization, 29, 535

tool for the job analogy, research 

methodology, 64

Tools of the Mind training programs, 504

top-down attentional selection, 290, 291, 297, 

522, 535

touch processing see somatosensory cortex; 

tactile stimulation

Tourette’s syndrome, 96, 107–108, 535

Tower of London task, 328–329, 535

toxic exposures

Parkinson’s disease, 484

in pregnancy, intellectual disability, 446, 

447

TPJ (temporal parietal junction), 290

tractography, 71–72, 73, 535

training programs

brain development, 440

following brain damage, 458

Head Start program, 504

marketing/consumer decision making, 511

schizophrenia, 409–410

slowing effects of aging, 464

Tools of the Mind, 504

transcranial alternating current stimulation 

(tACS), 70–71

transcranial direct current stimulation (tDCS), 

85–87

advantages/disadvantages, 70–71

epilepsy/seizures, 491

following brain damage, 458

performance optimization, 508–509

set-up, 86

transcranial magnetic stimulation (TMS), 

45–47, 45, 85, 86, 87, 535

advantages/disadvantages, 70–71

conformity to group norms, 376

following brain damage, 458

multilevel/multimodal research, 88

performance optimization, 508–509

pulse sequence, 85

repetitive, 415–416, 417, 533

schizophrenia, 410

transformation hypothesis, 268, 269

transneuronal degeneration, 455, 535

transverse view, 6, 6, 527

traumatic brain injury (TBI), 468, 471, 535; 

see also closed head injury

tremors, 103, 105, 535

trolley dilemma, morality, 513

true recovery from brain damage, 458

tryptophan, 19

tuning curves, 154, 155, 535

twentieth-century developments, 40–41; see 

also hemispheric specialization; lesion 

method

animal studies, 43, 43–44

disconnection syndromes, 47–48

early twentieth century, 40–42, 60–61, 199

electrophysiology, 45–47, 46, 47, 48

epilepsy/seizure surgery, 40–41

key questions, 56

mapping of body onto brain, 44–45

motion perception, 199

1960s to 1980s, 43–56, 61

1980s and 1990s, 56–58

split-brain studies, 48–49, 49

World Wars I and II, 40

X-ray technology, 40, 41

twenty-�rst century developments, 59, 62

two-component system, processing, 318

two-generation interventions, poverty, 504

ultimatum game, 378–379, 379

uncertainty, role of ACC in, 114–118

uncinate fasciculus, 33

unconscious stimuli, brain regions, 312, 313

unilateral brain regions, 6, 535

unity and diversity model, executive function, 

320

unknown onset epileptic seizures, 489

unresponsive wakefulness syndrome (UWS), 

492–493, 535

Urbach–Wiethe syndrome, 263

“use it or lose it” phenomenon, 453

vaccines, lack of role in autism, 449

vagus nerve stimulation (VNS), 417–418, 535

vascular dementia, 475, 486–487, 494, 535

vector cells, spatial cognition, 210

vegetative state see unresponsive wakefulness 

syndrome

ventral attention system, 302–303, 338

ventral brain region, 5, 535

ventral language processing stream, 226–227

ventral premotor area (PMv), 114

ventral striatum, role in reward, 354, 355–356

ventral visual processing stream, 146–147, 

147, 148, 535

category speci�city in object recognition, 

182–184

color sensitivity, 164

dyslexia, 448

facial expressions, 366

memory processing, 259

music, 238–239

object recognition, 162–164, 188

receptive �elds, 163, 163–164

and spatial cognition, 208, 211

written language, 234

ventricles, 7, 403, 404, 535

ventrolateral prefrontal cortex (VLPFC), 118

auditory–visual interactions, 156

effortful control, 507

inhibition of response, 118, 119

motor control, 96

ventromedial prefrontal cortex (vmPFC), 339

verbal in�ections, sign languages, 229

verbal auditory agnosia, 185, 532, 535

verbal memory, blind people, 460

verbalization, anxious apprehension/worry, 

420

vertical occipital fasciculus, 33

vestibulocerebellum, 98

viewpoint invariance, 173, 173–174

vigilance, 284, 287, 535

virtual lesions, 85

virtual reality, hemineglect interventions, 310

visual agnosia, 188, 535

apperceptive/associative types, 164–167, 

165, 166

case example, 161–162

as distinct from optic ataxia, 202

key questions, 168

modal speci�city, 164

prosopagnosia, 167–168, 168, 175

visual cortex see striate cortex

visual languages see sign languages

visual perception/processing, 129, 156–157; 

see also lateral geniculate nucleus; retina; 

retinotopic mapping; striate cortex; 

ventral visual processing stream

auditory system interactions, 155–156, 156

binocular disparity, 139

blindsight, 129, 135, 144–145, 158

changes during childhood, 437

color coding, 143–144

complexities of visual cortex, 146–147

contextual modulation, 140, 140–141

dorsal/ventral streams, 146–147, 147, 148

dyslexia, 448

extrastriate regions, 142–143, 158

�gure–ground segregation, 140

key questions, 133, 135, 136, 141, 147

neural pathways, 133–135, 158

nonretinal vision, 141, 141–142

parallel processing, 129, 131

perception–imagery overlap, 187

sensitive periods/developmental windows, 

443

shared features with auditory perception, 

149–150

visual imagery/mind’s eye, 187

visual word form area (VWFA), 535

category speci�city in object recognition, 

182

dyslexia, 448

music, 239

object recognition, 176, 177

written language, 234, 235

visuospatial drawing test, 200, 201

visuospatial scratch pad, 535

vitamin D, 408, 487

VNS see vagus nerve stimulation

Vogel, Philip, 49

voicing, phonology, 220, 535

von Economo neurons, 358

voxels see multi-voxel pattern analysis

Wada technique, 50, 50, 54, 215–216, 535

walking, 98–99, 104

wanting, 354–355, 425; see also reward 

systems

way�nding see navigational skills

WCST see Wisconsin Card Sorting Test
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weather prediction task, 261, 261, 275

Wechsler intelligence tests, 67, 432

Wernicke, Karl, 217–218

Wernicke’s aphasia, 39, 42, 217–218, 405, 535; 

see also global aphasia

basic characteristics, 220, 222

brain regions, 218

Broca’s aphasia, 218–219

nomenclature, 219

phonological de�cits, 220

semantics, 221

Wernicke’s area, 47

“what” functions, 146–147, 148, 155,  

186, 188

“where” functions, 146–147, 148, 155, 186

white matter/white matter tracts, 33; see also 

corpus callosum

aging process, 463

autism, 449–450

closed head injury, 468, 469

diffusion tractography, 71–72, 73

disconnection syndromes, 47–48

language processing, 226–227

multiple sclerosis, 487

myelination, 436

and reading competence, 438, 438

schizophrenia, 406–407

written language, 236

Wiesel, Torsten, 137

willingness to pay, consumer decision making, 

511

wine-tasting example, marketing, 510–511

Wisconsin Card Sorting Test (WCST), 329–331, 

462, 482, 536

wisdom, 461

word-stem completion task, 253, 536

words, perceptual processing see language 

processing

working memory, 252, 275–276, 282

animal studies, 276–277

de�cits, 276

delayed-response paradigm, 276

dorsolateral prefrontal cortex, 276–277

executive function, 341, 345

information activation, 278–280

key questions, 342

multi-voxel pattern analysis, 277, 278

neurologically intact people/control 

populations, 277–280

other brain regions, 279–280

schizophrenia, 404–405, 410

terminology, 279

World Wars I and II, historical perspectives, 40

worry, 420, 423, 424, 521; see also anxiety 

disorders

writing problems, Parkinson’s disease, 104

written language, 233–234; see also music; 

reading

brain-damaged patients, 233–234

in�uence of literacy on brain, 236–237,  

237

Japanese language systems, 237–238

key questions, 237, 240

language network, 236

magnetoencephalography, 236

neural machinery, 232

orthography, 234

phonological vs. lexical route to meaning, 

233–234, 235

reading, 233–234

research studies, 234–237

visual word form area, 234, 235

white matter tracts, 236

X-ray technology, historical perspectives, 40, 

41

zebra example, behavior assessment, 65–66
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