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Abdomen, lower region as focus in
meditation, 37, 477n14:4
Abe, K., 378, 539n84:1
Abhayamudra, 433
Absolute and relative as one reality, 332—
333
Absorptions, 7, 8f, 9, 313-325
breath suspensions in, 59-60, 483n20:10
in concentrative meditation, 219-220
effortlessness as prelude, 322
external, 9
internal, 9, 315, 387
consciousness in, 391
early hallucination in, 451t
mechanisms in, 317-320
mental field of, 318f
space represented in, 323
stress responses in, 317, 319t
into very small movement, 316
meaning of, 334, 533n77:3
open-eyed, superficial, 316, 320-321
and plunge into zero mental state, 321
and sleep states, 321
varieties of, 315-322
Acetylcholine, 75-76, 465
in excitatory transmission, 417
in nerve cells producing nitric oxide, 280
cells resistant to nitric oxide toxicity, 285
as neurotransmitter, 138
receptors
affecting breathing rate, 58, 483n20:4
in hippocampus, 100
muscarinic, 76, 485n24:4
nicotinic, 75-76
and thalamic functions, 169-170
Achromatopsia, cerebral, 414, 432, 452
in migraine prodrome, 449
Achronia, 380-381, 465, 539n84:5
ACTH, 109
release in internal absorption, 319t, 320
serum levels
meditation affecting, 142, 501nn39:4-5
in morning and evening, 136, 499n36:22
in pups of laid-back mothers, 119

in stress response, 54
ventricular fluid levels, 136-137
Actualized self, 14t
Acupuncture
animal studies, 127-128
human studies, 128-129, 130, 498nn36:2—-8
opioids in, 126
Adams, Ansel, 406, 439-440, 454, 547nn98:4-5
Adapting to circumstances, 68—-69
Addictions, 251-255
amygdala in, 252
animal studies, 252
cingulate gyrus activity in, 84, 487n26:11
and dopamine levels in nucleus accumbens,
81, 486n25:6
dopamine pathway in, 252
long-term effects of, 253-254
and mental disorders from alcohol abuse, 254
nucleus accumbens responses in, 81,
486n25:6-7
opioid pathway in, 253
and rewards reinforcing behavior, 254-255
self-abuse in, 291-296 (see also Self-abuse by
drugs)
and serotonin levels in cocaine use, 78,
485n24:20
Adenosine monophosphate, cyclic. See cAMP
Adenosine receptors in hippocampus, 100,
492n29:4
Advaita meditation, 322
Advanced Practice, 394, 395t
Adyashanti, 351
Affect, 465
Affective states attributed to brain regions, 243
Afterimages, negative
in kensho experience, 408, 415t, 426428,
451t, 544-545n96:4
in migraine patients, 308-309, 449, 456
Age
affecting attention, 40, 478n15:12
and hypothalamus activity, 109
and serotonin levels, 79, 486n4:21
Agnosia, 465
Agonist, 465



Aha! reactions, brain areas in, 271-272,
522n66:4
Aitken, R., 295
Ajja, physical pain in, 500-501n38:5
Akishige, studies by, 312
Alcohol abuse, and later mental disorders, 254
Allen, Woody, 400
Allocentric attention, 183
Allocentric frame of reference
spatial, 17n, 324-325, 532n75:5
in voluntary head movements, 202-203
Allocentric self, split-brain studies of, 200
Allocentric system in brain, 370-371
Allotopagnosia, 15-16, 476n8:1
Allusions, 455, 465
Alpha waves in EEG, 41-42, 465, 478-
479nn16:3—4
asymmetric activity in right and left brain
regions, 42, 479n16:4
decreased during mental activity, 41,
478n16:3
relationship with beta rhythms, 43
in Sahaja Yoga, 53, 481n18:8
in Zen meditation, 51-52, 53, 481n18:9
Alternate state of consciousness, 297-298
Alvarez, Walter, 307
Alzheimer disease
cingulate gyrus in, 487n26:2
memantine in, 113, 494n31:14
Amino acids, 465
y-Aminobutyric acid. See GABA
(y-aminobutyric acid)
Amour-propre, 11
cAMP
in drug dependence, 254
response element-binding protein (see CREB)
Amygdala, 73, 74f, 85-94, 465
activation of, 90
animal studies, 8688, 488nn27:3-7
basal lateral, oxytocin receptors in voles, 121
central nucleus of
corticotropin-releasing factor actions in,
115-116, 495n32:8
in drug addiction, 252
deactivation in female romantic love, 256
decreased blood flow to, 89, 90
decreased signals in mothers and women in
love, 258
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and dopamine release into nucleus
accumbens, 27:7, 80, 88, 486nn25:4-5, 489n
extended, 468
in fear conditioning, 249
in fearful responses, 247, 423
in animals, 87, 488nn27:4-6
in humans, 88-89, 91-92, 93-94, 490n27:29
GABA receptors in pups of laid-back
mothers, 117
glutamate transmission inhibited in, 113
links with frontal lobe, 163164
marijuana affecting, 302
medial nucleus in drug addiction, 252
memory functions of, 88, 94, 489n27:8
nitric oxide in, 280
opioid inhibition of, 89
processing of facial expressions, 90-91,
489n27:14
reactions to emotional pictures and
unpleasant words, 246
relation to orbitofrontal cortex, 89, 92,
489n27:11, 490n27:19
responses in left and right regions, 91
sex-related differences in activity, 91, 489—
490nn27:16-18
in social conditioning, 92
subliminal processing in, 90
in trait anxiety, 94, 490n27:29
vasopressin in, 122
Amyl nitrite inhalation, 286
Analgesia, nitrous oxide in, 288
Androgen deprivation, effects of, 262-263,
520n63:6
Anesthesia, awareness in, 184
Angular gyrus, parietal, in introspection, 204—
205
Animal studies
addictions, 252
amygdala, 86-88, 488nn27:3-7
beta-endorphin levels at death and near-
death, 137, 499-500n36:25
brain blood flow affected by nitric oxide
signals, 281-282, 523n68:8
conditioning, 248-249
coping strategies, 114-115
dead reckoning skills in rats, 173
dopamine activity, 76-77, 485nn24:5-8
in drug abuse, 81



electro-acupuncture effects, 127-128
intraparietal multimodal neurons, 150
laid-back nurturing, 117-120
lateral septal nucleus, 81
mirror neurons in monkeys, 348
nitric oxide activity in cat brain, 282-283
nitric oxide levels correlated with paw
preferences, 283, 523n68:18
norepinephrine effects, 77, 485n24:11
opioid-resistant pathways to lower
abdominal muscles, 58-59, 483n20:7
oxytocin affecting social behavior, 121
prefrontal EEG asymmetry in monkeys, 42
rippling activity in cat neocortex, 47,
480n16:29
serotonin activity, 78-79, 485-486nn24:20-21
tetrahydrocannabinol effects, 302
theta rhythms, 43, 479n16:11
in spatial exploration, 107-108
tool-use learning, 150, 151, 270, 501n41:6
vasopressin affecting social behavior, 122—
123
whisker sensations in rats, 112, 477-478n14:5
Anatta, 67,342, 418
Antagonist, 465
Anterior frontal polar cortex, 158, 161-162
Anticipation
contingent negative variation response in,
238-239
mechanisms in, 178
mirror cells in, 268
Antioxidant effects of melatonin, 145
Anxiety
amygdala responses in trait anxiety, 94,
490n27:29
cingulate gyrus activity in, 84, 487n26:12
indices in monkeys, 87, 488n27:5
levels in Zen meditators, 53, 481n18:6
serotonin reuptake inhibitors in, 79
Apnea, 60
Approach behavior, 244-245
Arcuate nucleus of hypothalamus, 73, 74f, 109
in internal absorption, 319t, 320
Aromatase in estradiol production, 260
Arousal, self-directing of brain in, 163
Artifacts, muscle, in electroencephalography,
44, 481n17:2
Asanga, 446

Ashtavakra-Sambhita, 378
Association cortex, 465
infarction of, 15
metabolic activity in resting state, 196
Associative functions, 179-180
Attention, 179-183
age affecting, 40, 478n15:12
allocentric, 183
cingulate in, 182
egocentric, 183
emotion affecting, 40, 478n15:10
frontal cortex in, 181
functional imbalance of, 429-430, 545n96:10
and gamma band activity, 27, 46—47,
480n16:24
hypnosis affecting, 182-183, 509n47:13
internalized
and left frontal activities, 53, 481n18:9
in Zen meditation, 53, 481n19:9
in meditation, 29-30, 37-40, 53
parietal lobe in, 180-181, 508nn47:5-7
and sense of presence, 156
superior temporal gyrus in, 182, 508n47:12
upper and lower streams of, 179-180
Attention deficit disorder, 37
methylphenidate affecting dopamine levels
in, 77, 478n15:11
Attentional resources, cingulate gyrus activity
in, 6, 83, 487nn26:3
Auditory cortex in temporal lobe, 152,
502n42:1
Auditory stimulation
electroencephalography responses in, 304
and gamma band activity, 46
Aura in migraine, 306-307
Autobiographical self, 20
Autoscopic phenomena, 355
Aversive conditioning, 249-250
opioid release and limbic responses to, 134,
488n36:17
Awakening
hazy moon of, 446447
insightful, 327
loss of self in, 364-365
Awareness
anonymous, 365
elementary sense of, 11, 476n5:1
ever-present, 184-187, 234-237, 509n48:1
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Awareness (cont.)

mindful, 38

selfless, 362

in sleep, 185-187, 237-239, 517n56:3
Axon, 466

nitric oxide synthase in fibers, 280
Ayahuasca, and altered temporality, 382-383,

539n84:8

Bacon, Francis, 297
Bankei, 444
Barbas, Helen, 158, 160, 503n43:1
Barlow, J. P., 295
Barrot, M., 79, 486n25:1
Bartels, Andreas, 4, 255-258, 519nn62:2
Baruch, Bernard, 448
Basal ganglia, 466
Basic Principle
and absolute reality or suchness, 362, 365t
and states of insight-wisdom, 394, 395t
Basket cells, nitric oxide in, 280
Bassui, Master, 5, 37, 39, 291, 478nn15:2
Batchelor, Stephen, 291, 526n70:2
Behavior
classification of, 244-245
oxytocin affecting, 120-122
in pups separated from mothers, 495-
496n33:7
reticular nucleus affecting, 177-178
rewards affecting, 254-255
vasopressin affecting, 122-123
Behrmann, M., 325
Being, 466
advanced state of, 10, 392-393
Beitman, B., 200, 512n50:15
Benevolence, 398
Berger, Hans, 40
Beta-endorphin, 124, 466
at death and near-death, 137, 499-500n36:25
in hypothalamus, 30:5, 109, 493n
marijuana affecting, 302
in morning and evening, 136, 499n36:22
release in internal absorption, 319t, 320
in ventricular fluid, 136-137
Beta waves in EEG, 43-44, 466, 479—
480nn16:12-15
beta-2 wave activity, 43-44, 46, 480n16:19
in resting state, 199
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relationship with alpha rhythms, 43
in sleep, 43, 479n16:13
Bhagavad Gita, 313
“Binding” events in gamma rhythms, 45
Biofeedback
and breathing rate, 59, 483n20:8
cingulate gyrus activity in, 83, 487n26:7
in induction of relaxation or arousal, 163
Blake, William, 296
Blessings, focus on, 91:2, 401, 542
Blindness, sleep patterns in, 143-144,
501n39:4
Blindsight, 175, 466
Blood flow in brain
nitric oxide signals affecting, 281-282,
523n68:8
in PET scans in Yoga meditation, 217-218
in SPECT study of concentrative meditation,
219-220
Bodai, 359
Bodhidharma, 68, 484n22:6
Bodhisattva, 39, 466
Body movements, and loss of I, 201
Boone, Daniel, 99, 100, 172
Bouin, Y., 58, 483n20:6
Bradley, M., 245, 517n59:8
Brain
activation areas in males and females, 261,
520n63:5
allocentric system in, 370-371
baseline level of activity in, 193-197,
511nn50:3-5
in meditators, 203
changes in
calcium role in, 138-139
metabolic cascades in, 137-140
neurotrophins in, 140-141
circuits in Path of Zen, 385-387
egocentric system in, 370
metabolic activity in resting state, 195-197
and task-induced deactivations, 197-199
overview of, 73-74
oxygen level dependent signal, 194n
regions linked to emotions, 243-247
responses to rewards, 254-255
visual pathways in, 411-413
Brain wave studies. See Electroencephalog-

raphy



Brainstem, 73, 74f, 466
Braverman, A., 437
Breathing. See Respiration
Bridges, F., 398, 541n90:1
Brodmann, Korbinian, 146
mapping by numbers, 146, 147f
Bucke, Richard, 460
Buddhism
eightfold path in, 55, 229
five major precepts in, 292
Buerk, D., 281-282, 512n68:8
Buoyant self, 14t
Burwell, C. Sidney, 137
Buson, Yosa, 443
Bussho joju, 360
Byodo muni no chie, 360

Calbindin nerve cells of thalamus, 171
Calcitonin gene, and nitric oxide-induced
migraine, 310, 311
Calcium
channel functions, genetic factors in, 310
interactions with glutamate and nitric oxide
in migraine, 449-450, 452
role in nervous system, 138-139, 279
Caldji, C., 88, 116, 488n27:6, 495n33:1
Calligraphy, 433
Cami, J., 251, 519n61:2
Campbell, Joseph, 229, 231, 334, 405, 435
Cancer, and immunological responses in
meditators, 57, 482n19:19
Cannabis. See Marijuana
Caplan, Mariana, 65, 484n22:2
Capping phrases, 64, 94, 484n218
Capsaicin-induced pain, 141
analgesia in, 129, 498n36:11
Caregiving, instinctual roots of, 457
Carfentanil in pain response studies, 133,
134
Carlsson, Arvid, 76, 133, 134
Carpenter, Edward, 391, 393, 540n87:1
Catecholamine levels reduced in meditators,
55-56, 482n19:10
Caudate nucleus
in female romantic love, 256, 257t
in maternal attachment, 257t
nitric oxide in, 280
in visual learning, 248

Celibacy
in androgen deprivation, 261-262
spiritually authentic, 264
Central gray, 15, 74f
activation in maternal attachment, 257t
in coping responses, 115-116
emotional systems in, 244
Central nervous system, 466
Cerebellum, 73, 74f, 466
in conditioning, 248
nitric oxide in, 280
responses to emotional pictures, 246
Cerebral cortex
Broadmann areas of, 146, 147f
spreading depression of Le o, 310
thalamus interaction with, 174
Cerebrum, 15, 74f, 466
Cézanne, Paul, 21, 22, 477n10:1
Ch’an school, 5, 68, 435, 436, 462
Chang, G.-C., 391
Chang Chiu-Ch’en, 460
Change, in process of letting go, 395-396
Changes in brain
calcium role in, 138-139
metabolic cascades in, 137-140
neurotrophins in, 140-141
Chao, Moses, 140, 500n38:1
Chao-chou, 61
Chesterton, G. K., 240
Children
gray matter volume in frontal, parietal, and
temporal lobes, 379
understanding of outside world, 346-347,
353
Cholinergic agents, 466
Cingulate cortex
anterior
activation in maternal attachment and
romantic love, 256, 257t
activity in pain relief, 128-129, 131-132, 133,
135
in aversive conditioning, 249-250
in fear response, 247
in introspection, 204-205
in problem solving, 272
responses to emotional words, 246
responses to erotic material, 261
responses to financial rewards, 235
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Cingulate cortex (cont.)
connections with thalamus, 172
posterior
in introspection, 205, 206
role in attention, 182
Cingulate gyrus, 73, 74f, 82—-85
anterior, 82—-85
responses to emotional pictures, 246
signals in left side, 84
signals in right side, 85
boundaries of, 82, 487n26:2
opioid receptors in, 85
posterior, 85
deactivation in female romantic love, 256
in hypnosis, 183
Cingulate sulcus, anterior, in hypnosis, 182
Circadian rhythms, 466
Circle as ancient symbol, 334, 433, 533n77:2
Citalopram
affecting visual evoked potentials, 79
interaction with MDMA, 299-300
Clarity of perception in meditators, 46
Cleary, Thomas, 394, 541n88;1
Cluster headaches, 450
Cocaine use, and serotonin levels, 78,
485n24:20
Coexistence, 466
Cognition
frontopolar cortex in, 161, 505n43:19
function of left and right hemispheres in, 19—
21
moral, 398-399
norepinephrine affecting, 77, 485n24:14
Cohen, Stanley, 140
Coherence of waveforms in EEG, 43, 50, 466
Coleridge, Samuel, 288
Colliculi, 467
superior, 15, 74f
Color
emotional responses to, 413-414
loss in kensho, 408, 414, 415t, 456
perception of, 412, 542-543n94:4
processing in V4 color complex region, 419—
420
when seen in author’s taste of kensho, 408,
410
Color-sensitive cortex, 174-175, 507n4416
Comments on neuroimaging studies
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ancillary studies in, 224
functional MRI in Kundalini meditation, 223,
515n53:11
and future studies needed, 224-225
general comments in, 223
and imaging of advanced sage, 225
in lateralization of frontotemporal
interactions, 213-214
in meditation experiences, 214-226
PET scans in Yoga meditation, 215-218,
514n53:3
SPECT imaging in concentrative meditation,
219-223, 514-515nn53:5-6
in self-related functions, 212-213
Compassion
developed in meditation, 48-50
as remedy for loathing, 241t
selfless actions in, 269
Compassionate self, 14
Computed tomography, 187
Concentrative meditation, 30t, 217
and cortisol response to stress, 55, 482n19:9
SPECT imaging in, 219-223, 514-515nn53:5—
6
Conditioned responses, 248-250, 467
affirmative, 250
animal studies, 248-249
aversive, 248-250
and effects of Zen training, 99
extinction of, 248-249
amygdala role in, 89, 489n27:11
fear, 249
human studies, 249-250
and Zen insights, 250
Cones and rods in visual pathways, 411-412,
419
Conflict resolution
brain areas in, 272
cingulate gyrus in, 83, 487n26:2
Conrad, Joseph, 350
Conscious states, interactions of, 184-187,
509n48:1
Consciousness
alternate state of, 297-298
continuity of, 235-236, 238
cosmic, 393-394, 540n87:13
insights affecting, 271-275
minimal, 12



pure, 391-392, 540nn87:2-9
recursive, 12
reflective I, 13, 23
reflective 11, 13, 24
reflective III, 24
reflective 1V, 24
sense of openness in, 335
six varieties of, 233
Contemplative process, evolution of, 24
Contingent negative variation response as
event-related potential of anticipation,
238-239
Conze, E., 5, 384, 539nn85:1
Cook, F., 384, 540n85:6
Cool quality of kensho’s moodlight, 436, 447,
454
Coping strategies in animals, 114-115
active, 114
passive, 115
Corbetta, M., 179, 508n47:1
Core cells of thalamus, 171
Cortex, 467
metabolic activity in resting state, 196
Corticotropin-releasing factor
age-related changes in, 109
in drug dependence, 254
effects in central nucleus of amygdala, 115—
116
hypothalamus expression in pups of laid-
back mothers, 119
locus ceruleus receptors in pups of laid-back
mothers, 117
nitrous oxide affecting, 289, 525n69:5
receptor types, 114
in rodents, 88
release in internal absorption, 319t
response system in brain, 114-115, 115f, 494-
495nn32:1-4
ventricular fluid levels, 136
Cortisol levels in meditators, stress affecting,
54-56, 482n19:7-9
Cortisone
hippocampus receptors in pups of laid-back
mothers, 119
serum levels in meditation, 142, 501nn39:4-5
Cosmic consciousness, 393-394, 540n87:13
Cravings. See Addictions
C-reactive protein, 54

CREB (cAMP response element-binding
protein)
activity in nucleus accumbens, drugs
affecting, 81, 486n25:6
in drug dependence, 254
and dynorphin expression, 125
functions of pathways in, 139, 500n37:3
in memory processing in hippocampus, 102
Critchley, Hugo, 95, 421, 425, 491n28:1
Cuderiro, J., 279, 522nn68:1-2
Cuneus region, 73, 74f
decreased signals in mothers and women in
love, 258
in fear response, 247
Cushing, Harvey, 108
Cytokines, proinflammatory, 54
Cytowic, R., 232, 516n54:5

Dalai Lama, 66, 69, 270, 312, 445
Darkness and light, interdependence of, 331,
332
Davidson, Richard, 3-4, 40, 239, 397, 478—
479nn16:1, 517n57:2
Davis, Eric, 295
Davis, H., 267, 521n65:1
Deactivation
striatolimbic network in ketamine users, 301
task-induced, 198-199
motor implications of, 199
reduced brain activity in, 198-199, 201, 203
Death
confronting reality of, 400
and near-death beta-endorphin levels, 137,
499-500n36:25
so-called Great Death, 93, 445
and textual references to moonlight, 445-446
Decision-making process, frontal lobes in, 158,
217
Degos, ].-D., 16, 17, 18-19, 476n8:1
Déja vécu events, 422
Déja vu events, 153, 355, 372, 422
amygdala as source of, 423
in temporal lobe seizures, 423
Delaney, Shelagh, 116
Delayed phenomena
late visual illusions (see Late visual illusions
in kensho)
physiological responses to meditation, 54-57

Index 559



Delta waves in EEG

in hypnosis, 182

very fast and slower frequencies, 47
Delusions, 405, 467
Demarest, R., 73, 474n23:1
Dendrites, 467
Dentate gyrus, 100

theta waves in, 106
Depersonalization

acute, 210

chronic, PET scans in, 210-211
Depression

amygdala activity in, 92

lateral septal nucleus in, 81

NMDA receptors in, 113

in seasonal affective disorder, 142

serotonin reuptake inhibitors in, 79
De Quincey, Thomas, 123
Deqi sensation, 130
Derealization

in ketamine users, 300

total, 423
Derks, P., 166, 506n43:35
Descartes, René, 11, 141
Deshimaru, Taisen, 48, 481n17:1
De Silva, R., 309
Desire arising during retreats, 259
Desynchronization, 467
Desynchronized sleep, 471
Dhammapada, 5-6, 248, 518n60:1
Dharmakaya, 444
Dhyana, 5
Diamond Sutra, 357
Diffusion tensor imaging, 169, 506n44:2-3
Directional cells in rat hippocampus, 107-108,

493nn29:23-24

Directional sense. See Head movements
Disgust. See also Loathings

insula activation in, 95, 491nn28:5-6
Disinhibition, 416, 418, 467
Displacement, visual, late in kensho, 409, 415t,

429-431

Displeasure, frowning in, 245
Dissociative identity disorder, 209
Dissolution

of ego, in ketamine users, 300, 301

of I-Me-Mine triad, 261-262

of self, 400
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of time, 438
Distance
illusion of, 422, 543n95:12
and localization of sound, 156, 182
and sense of presence, 156
Distancing late in kensho, 409, 415t, 428—
429
Diversity, unity among, 337-338, 341-342
DNA role in nervous system functions, 138,
139-140, 141
Doblin, Rick, 294, 296
Dogen Kigen, Master, 37, 39, 63, 350-351, 394,
414, 416, 442-443, 455, 460, 478n15:1,
548n99:12
L-Dopa, 76
Dopamine, 76-77, 467
and actions of GABA, 76
affecting social behaviors, 123
binding sites, 77
and feeling in romantic love, 259
interaction with MDMA, 299
levels affected by methylphenidate in
attention deficit disorder, 478n15:11
neuroimaging of receptor binding, 225
in nucleus accumbens, 80-81, 88, 485nn25:4—
5, 489n27:7
in drug abuse, 81, 486n25:6
pathway in drug addiction, 252-253
receptor types, 76
release in ketamine users, 301
synaptic levels affected by nitric oxide, 284
Downstream response element antagonist
modulator (DREAM), 139, 500n37:7
DREAM transcription factor, 139, 500n37:7
Dreaming
interactions with conscious states, 184-187,
509n48:1
lucid dreams in, 186
mechanisms in, 417
and sense of selfthood, 186
Drug addiction. See Addictions
Dualities, problems with, 22
Dynorphin, 109, 125-126, 497-498nn35:8-13
antibodies affecting nitrous oxide activity,
288
DREAM affecting, 139, 500n37:7
role in drug dependence, 254
Dyre, Brian, 544n96:3



Eckhart, Meister, 342, 345
Ecstasy. See MDMA
Education, Zen, 66—-67
Effortlessness as prelude to absorption, 322
Egocentric attention, 183
Egocentric self
split-brain studies, 200
and vanished boundaries in field of unity,
337-338
implications of, 337, 342
Egocentric space, 17n
Egocentric system in brain, 370
Ego-dissolution in ketamine users, 300, 301
Einstein, Albert, 193, 267
Ekman, Paul, 242, 397
Electro-acupuncture, 126, 127-128
Electrode, 467
Electroencephalography (EEG), 467. See also
specific waveforms
alpha waves, 41-42, 478-479nn16:3-4
asymmetries in, 239-240
beta waves, 43-44, 479-480nn16:12-15
coherence of waveforms in, 43, 50
in compassionate states, 397
delta waves, 47
in hypnosis, 182
frontal activities in behavior patterns, 163—
165, 164t
functional magnetic resonance imaging with,
43-44
gamma waves, 44-47, 480nn16:16-27
in meditation, 185, 509n48:1
muscle artifacts in, 44, 481n17:2
patterns in Sahaja Yoga, 53, 481n18:8
psychophysiological studies, 3
resolution in, 189
responses to auditory stimuli, 304
results between distant human brains, 192—
193, 511nn49:14-15
sleep studies, 187, 237, 238
synchronized waveforms in, 43, 49, 50
in temporal lobe seizures, 424-425
theta waves, 42-43, 479nn8-11
very fast and slower frequencies, 47
Electrotomography, low-resolution
(LORETA), 190
in introspection, 208
in MDMA users, 299

sleep studies, 237-238
Emerson, Ralph Waldo, 29, 240
Emotion(s), 467
affecting attention, 40, 478n15:10
amygdala activity in, 86, 92-93, 488n27:1,
490n27:22-26
and approach behaviors, 244-245
attributed to brain regions, 243-247
categories of, 244
cingulate gyrus activity in, 83, 85, 488n26:16
colors affecting, 413-414
in dorsolateral prefrontal cortex lesions, 159,
504n43:7
frowning in, 245
insula activation in, 96, 491n28:7
intensity of, 243
lateralization of responses in, 245-246
left and right hemispheres in, 19-21
and norepinephrine activity, 77, 485n24:13
in others, recognition of, 242
in pain of rejection, 26:4, 83, 487n
and rethinking feelings, 93, 490n27:26
roots of, 240-242
theta rhythms in, 43, 479n16:10
valence of, 243
Emotional intelligence, 20
Empathogens, 294
Empathy
capacity for, 348-349, 353, 535n78:9
insula activation in, 96, 491nn28:8-9
varieties of, 267-269
Emptiness, 383-386
and form as same concept, 329
interpretations of, 384-385
selfless, in Zen context, 157
and suchness, 386
Emptiness-fullness construct, 385
Encephalography, 40—48, 478n16:2
Endomorphins, 124-125, 497nn35:1-5
place-avoidance effect of endomorphin-2,
125
place-preference effect of endomorphin-1,
125
Endorphins
beta (see Beta-endorphin)
nitrous oxide affecting, 288, 525n69:2
Engler, J., 394-395, 541n883
Enji, Torei, 69, 394
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Enkephalins, 109, 467
leu-enkephalin, 124
met-enkephalin, 124
negative effect of, 141
release in internal absorption, 319t, 320
Enlightenment, 467
Enso, 443
Entactogens, 294
Entheogens, 293-294, 298
Entorhinal cortex, parahippocampal, 100, 173
connections with thalamus, 171
Environment unification with self, 156-157
Epictetus, 315
Epilepsy. See Seizures
Epinephrine levels reduced in meditators, 56,
482n19:10
Erotic material, and brain responses in males
and females, 261
Error processing, cingulate gyrus activity in,
84, 487-488nn26:12-13
Estradiol affecting sexual activity, 260
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and visual responses, 185, 190, 230
Excitatory transmission, 455-456, 468
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in pups separated from mothers, 495-
496n33:7
responses to, 246247
in temporal lobe seizures, 423
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glutamate transmission in, 113
Feeling, 468
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482n19:14
Food stimuli, PET scans in reactions to, 160,
504n43:12
Forel, Auguste, 178
Forgiveness as remedy for loathing, 241t
Form and emptiness as same concepts, 329
Forman, Robert, 237, 321, 391, 517n56:2
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Frontal gyrus, inferior, in hypnosis, 183
Frontal lobe, 73, 74f, 158-167, 468
anterior frontal polar cortex, 158, 161-162
connections with thalamus, 171
damage affecting memory recall, 104
different role in shifting mental sets, 274
and dopamine release into nucleus
accumbens, 80, 486n25:5
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responses to emotional pictures, 246
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in color processing, 174
in inhibitory transmission, 417
interneuron metabolic changes in, 198
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and oxytocin release, 120
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obstructive visual, 183, 509n47:14
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Heteropagnosia, 15
Hildegard syndrome, 311, 312, 450, 457
Hippocampal formation, 100, 172
Hippocampus, 73, 74f, 99-108, 468
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dynorphin toxicity in, 125
glutamate receptors in, 100
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nitric oxide in, 280
NMDA receptors in, 113
place cells in, 100-101, 492nn29:5-6
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in psychic phenomena, 424
responses to financial rewards, 235
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Hsueh-tou Ch’ung-hsien, Master, 441
Huatou, 63-64
Hua-yen school of Buddhism, 384-385
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frontotemporal processing of, 154, 502n42:5
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Huxley, Thomas H., 357, 447, 448
Hyperpolarization, 468
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affecting attention, 182-183, 509n47:13
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pain control in, 183
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Hypocretin, 109, 125, 497n35:10
Hypothalamus, 73, 74f, 108-109, 468
age-related changes, 109
arcuate nucleus, 74, 74f, 109
in cluster headaches, 450
corticotropin-releasing factor expression in
pups of laid-back mothers, 119
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dynorphin levels increased in, 125
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nitric oxide in, 280
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Hypothalamus (cont.)
pathways to insula, 97
posterior, 109
responses to erotic material, 261
seasonal-related changes, 109
in theta activities, 106
vasopressin in, 122
ventral periventricular area, 109
Hysuan Shuih, 437

“1” attribute of self, 11, 13
properties of, 20
and state of non-I, 67, 201
and subjective “i” in transient visual
displacement, 409, 415t, 429
I-Me-Mine triad, 13-14
demonstration of, 67-68
dissolution of, 261-262
imbalance in, 18
as inborn wisdom, 7, 9
separate operations within self, 25
Ibotenic acid, amygdala lesions from, 87,
488n27:3
Iconography, Buddhist, 433
Identity
dictionary definition, 335
dissociative disorder, 209
Ignarro, Louis, 279
Ignorance, 292
in Buddhist teaching, 240, 251, 292
remedy for, 241t
Illusions, 469
basic, 367
as facts of visual experience, 457
perceptual, 455
responses to, 447-448, 549n100:1
susceptibility to, 448—452
visual, 405. See also Visual illusions
Imagery, 469
Immune response
melatonin receptors affecting, 145
to stress, 54
Individuation, 399
Ineffability, 469
Inexpressible ideas, words for, 360
Ingersoll, Robert, 64, 65
Inhibitory transmission, 455-456, 469
balance with excitation, 111-112
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bilateral, in fear, 424
in early phases of kensho, 415t, 416
and feedback inhibitory mechanisms, 112
GABA in, 417
in illusions of displacement, 431, 546n96:13
in migraine, 450, 452
and negative images, 427
and silent suppressive surround, 111
Inka, ideogram for, 266-267
Insight
affecting consciousness, 271-275
categories of, 336
early phases during kensho, 415t, 416
flashing (see Prajna)
interactive nature of, 336
no-thought in, 340
and parallel universes reconciled, 339-341,
340f
transforming role of, 448
Insight-wisdom, 469
Buddhist dictionary definition of, 335-336
direct experience in, 386
flashing insight in (see Prajna)
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Insightful awakenings, 327
Insula (of Reil), 95-99
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in emotions, 96, 491n28:7
in empathy, 96, 491nn28:8-9
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neural pathways to and from, 97-98, 491-
492nn28:18-19
responses to erotic material, 261
and sense of smell, 95-96, 491n28:6
in unpleasant sensations, 95, 491nn28:5-6
visceral signals to, 97
Integration, mutual, 334
Intelligence, emotional, 20
Intended movements affecting sense of self,
173
Intention, goal-directed process in, 181
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International Affective Picture System, 245
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gamma activities in, 46

Introspection
in chronic depersonalization disorder, 210
and development of maturity, 399
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mindful, as remedy for ignorance, 241t
in multiple personality disorder, 209
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and insight-wisdom, 357
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Job’s lament, 4
Johnson, S., 207, 513n52:6
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Kenosis, 335
definition of, 81:1, 537
Kensho, 7, 8f, 10, 469
color vision loss in, 456
in death of psychic self, 400
definition of, 359, 469
description of, 387
early insightful realizations in, 415t, 416—
418
events registered in, 492n29:8
fear dissolution in, 86, 89, 93-94
flash of insight in, 23, 274
and frontal lobe activity, 166-167
insightful awakening in, 365
interpretations, 153
and larger sense of self, 352
moonlight phase of, 453
musings about, 305
in old sayings, 459
psychic self in, 263
and recall of memories, 103-104
and self-awareness, 200, 203
sequence of reflections after, 366-367
shifts in, 273
subiculum contributions in, 105
subject/object boundaries in, 19
surprise and incongruity in, 165, 166
taste of, 233, 357, 361
contemporary account of, 407-409
and thalamus activity, 170
timelessness in, 380-382
visual illusions in, 112, 230
late, 415t, 418, 425-432, 450-452, 451t (see
also Late visual illusions in kensho)
nitric oxide role in, 311, 418
Kensho-godo, 359, 537n81:5
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achronia in, 381
advanced states of, 349, 351
allusory references to, 454
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clarification in, 443
compared to seizure episode, 154, 424
excitation and inhibition in, 456
“great death” in, 93, 445
insightful awakenings in, 344
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novel insights in, 335
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Kensho-satori (cont.)
qualities of, 360—-361
and questions about reality, 367
and words for the inexpressible, 358, 359
Keqin, Yuan-wu, 465
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Kim, H.-J., 442
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transforming power of, 270
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Kokushi, Daito, 303, 425, 464
Kolliker, R., 176
Krayer, Otto, 297
Krishnamurti, physical pain in, 501n38:5
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432, 450-452, 451t
colorless moonlight phase in, 414—425
distancing and displacement in, 409, 415t,
428-431

568 Index

negative afterimage in, 408, 415t, 426-428,
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213-214
and parasympathetic functions, 247
prefrontal EEG activation in different
personality types, 57, 482n:17-18
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96-97
romantic (see Romantic love)
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in introspection, 206-207
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in language comprehension, 160
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mental set shifts in problem solving, 274
and novelty in processing meanings, 165
olfaction studies, 92, 490n27:21
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resolution in, 189
responses to financial rewards, 254-255
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(cont.)
signals in sad and happy memories, 164-165,
505n43:32
ventral striatum signals in reward
anticipation, 81
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in visual pattern reversals, 190-191,
510n49:10
visual stimuli affecting, 303-304
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gamma rhythms in, 45, 480n16:17
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in migraine, 449
in reactions to facial expressions, 246
resolution in, 189
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amygdala role in, 88, 94, 489n27:8
consolidation and recall in, 103-104
frontopolar cortex in, 161, 505n43:21
and frontotemporal processing, 154
hippocampus role in, 99, 101-102
marijuana affecting, 302
MDMA affecting, 299
and norepinephrine activity, 77, 485n24:13
novelty affecting, 102-103, 492n29:12
prefrontal-temporal circuitry in, 159,
504n43:9

and sense of time, 374-376
temporal lobe damage affecting, 104
and theta rhythms in hippocampus, 106
working, prefrontal theta activity in, 42,
479n16:9
Mencius, 303, 396
Mental field
of internal absorption, 318f
ordinary, 317, 317f
Mental processing
and gamma rhythms in coherence, 45,
480n16:17
MDMA affecting, 299
Mental states decoded with evoked potentials,
154, 502n42:8
Merton, Thomas, 327
Messenger molecules, 75-79
Metabolism
activity of brain in resting state, 195-197
and task-induced deactivations, 197-199
cascade in nerve cell firing, 138-139
Metaphors, 229-232, 433, 455, 470
Buddhist, in haiku, 434
compared to synesthesias, 232
compared to visual illusions, 231
references to full moon in, 461
in religious traditions, 231
Met-enkephalin, 124
negative effect of, 141
Methamphetamine activity affected by nitric
oxide, 284
N-Methyl-D-aspartate receptors
ketamine affecting, 300
and nitric oxide activity, 279, 282-283, 289
in hippocampus, 113
Methylenedioxymethamphetamine. See
MDMA
Methylphenidate affecting dopamine levels,
77, 485n24:10
in attention deficit hyperactivity disorder,
478n15:11
Metta-sutta practice, 270
Mi zai. Mi zai, 67
Micropsia in migraine, 308
Midbrain, 470
central gray in coping responses, 115-116
Migraine, 306-312, 470
aura in, 306-307
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Migraine (cont.)
family history of, 450
images and afterimages in, 308-310
induced by glyceryl trinitrate, 286, 287
mechanisms in, 455
neuropsychologic symptoms of, 449-450,
549nn101:6-11
nitric oxide linked with, 310-311, 531n73:19
parasympathetic responses in, 247
in physicians, 307-308
prevalence of, 308
visual sensitivities in, 456
Miles, Richard, 75, 484n24:1
Mill, John Stuart, 448
Mimicry in monkeys, 348
Mind-body medicine, 54, 482n195
Mind machines, 191-192, 510n49:11-12
Mindful awareness, 38
Mindful introspection as remedy for
ignorance, 241t
Mindfulness meditation
alpha EEG activity in, 53
benefits for corporate employees, 56-57,
482n19:11-15
and response to flu vaccine, 54
and response to stress, 54, 482n19:4
“Mine” attribute of self, 14, 20
overfunctioning of, 18
Mirror neurons, 268, 348
Mirror systems in brain, imagined lack of
barriers in, 269
Moksha, 234
Moll, J., 399, 541n904
Mondos, 64
first, 24-25
fourth, 452-457
second, 275-276
third, 86-87
Monetary rewards, brain responses to, 254—
255
Monism, 329
Monkey mind, 30, 33, 62, 104, 262
Monoamine oxidase B, activity of, 448-449,
549nn101:2-4
Mood, 470
Moodlight, 415t, 422, 434-435, 470
cool quality of, 436, 447, 454
and vacancy of self, 445

572 Index

Moon
in ancient writings, 440443
figurative references to, 361, 405-406
hazy moon of awakening, 446—447
in ink paintings, 443444
linked to timelessness, 438
metaphors, similes, and symbols of, 433
themes in old Zen literature, 459-461
visual symbol of, 438
Moonlight
colorless, 408, 414, 415t, 451t, 456
in contemporary taste of kensho, 407-410,
415-425, 451t
and negative afterimage, 426-428, 451t
cultural and neural origins of metaphors,
432-438
phase of kensho, 453
pointing at, 403
in 1974, 432
as sequence in death, 445-446
unifying aspect of, 437
Moonrise photograph by Adams, 406, 439—
440, 454, 5471n98:4-5
Moral cognition, 398-399
Morrison, India, 396—-397, 541n89:2
Motivation, and approach behaviors, 244-245
Motor area in aversive conditioning, 250
Motor learning, cerebellum in, 248
Movement. See also Head movements
intended, affecting sense of self, 173
sense of, 153
“Mu” answers, 61-62, 447

Mu opioid receptors. See Opioid receptors, mu

receptor
Mudras, 433
Muga, 361
Mui jinen, 361
Multiple items witnessed in field of unity, 338
Multiple personality disorder, PET scans in,
209
Mundane, relation to suchness and
noumenon, 365t
Murad, Ferid, 279
Muscarinic acetylcholine receptors, 76,
475n24:4
Muscle artifacts in electroencephalography,
44, 481n17:2
Mushin, 340



Mushonin, 359

Music, arousal response to, 89, 489n27:10
Mutual integration, 334

Myokyo-ni, 67

Mysticism, 470

Nagarjuna, 61, 484n21:3, 548n99:12
Naloxone
affecting social behaviors, 123
blocking mu opioid receptors, 135
and placebo analgesia, 129
Narcissism, 11-12
Narcolepsy, hypocretin deficiency in, 109, 125
Near-death experiences, 285
and ketamine use, 300
temporal lobe in, 155
Negations, 61
of self, 67-68
Negative affective styles, and response to
stress, 57, 482n19:17
Negative afterimage
in kensho experience, 408, 415t, 426428,
451t, 544-545n96:4
in migraine patients, 308-309, 449, 456
Neglect of space, 323, 324
Nestled peaks in gamma rhythms, 45
Neti, neti, 61, 67
Neurogenesis in adults
hippocampal, 105, 493n29:17
nitric oxide affecting, 285
Neuroimaging. See Comments on
neuroimaging studies
Neuronal plasticity, nitric oxide affecting, 285
Neuroscience relation to Zen experience, 23—
24
Neurotheology, 229
Neurotransmitters, 75-79
Neurotrophins
cascade in brain, 140-141
in learning process, 151
in tool-use behaviors, 151
Neutral personality state in dissociative
identity disorder, 209
Newberg, A., 219, 514-515n53:5
Nibbida, 241
Nicotine, brain metabolic effects of, 75-76,
484n24:3
Nicotinic acetylcholine receptors, 75-76

Nirvana
and extinction of conditioned responses,
250
and samsara, as not-two but only one state of
awareness, 233, 235, 339, 366
Nitric oxide
basic characteristics of, 279
by-products in venous blood of meditators,
287-288
delayed metabotrophic effects of, 283
and flight reactions, 115, 495n32:7
glutamate interactions with, 113, 282-283,
523n68:14
immediate pharmacological effects of, 282—
283
interactions with calcium in migraine, 449—
450, 452
interactions with glutamate, 284
in migraine, 449-450, 452
and lateralized stress responses, 283
metabolic effects of, 284-285
and migraine, 310-311, 531n73:18
and mu opioid receptor changes, 284
neuroanatomy of systems, 280
in neurogenesis in adults, 285
and oxytocin release, 120
and penile erection mechanisms, 279, 284
properties of, 279-288
resistance of acetylcholine nerve cells, 285
signals affecting brain blood flow, 281-282
targets of, 280-281
and thalamus activity, 170
toxic effects of, 284-285
and visual illusions in kensho, 311, 418
Nitric oxide synthase, 279
different forms of, 287
nitrous oxide affecting, 290
Nitroglycerin, 286, 287
S-Nitrosylation reactions, 281, 522—-523nn68:5—
7
Nitrous oxide, 286, 288-290
affecting nitric oxide synthase, 290
caveat about, 290
effects of
on corticotropin-releasing factor, 289,
5251n69:5
on endorphins, 288, 525n69:2
on GABA receptors, 289-290
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Nitrous oxide (cont.)
on glutamate, 289
on norepinephrine, 289
NMDA. See N-Methyl-D-aspartrate receptors
“No” answers, 61-64
No-mind state, 38
No-thought during insight, 340
Noback, C., 73, 484n231
Nobel, Alfred, 286
Non-I state, 67, 201
Nonattachment, benefits of, 241-242
Nonattainment, 394-396
Nonduality, implications of, 337, 342
Norepinephrine, 77, 470, 485nn24:11-14
anxiety-inducing effects of, 88
functions of, 77
locus ceruleus receptors in pups of laid-back
mothers, 118
nitrous oxide affecting, 289
receptors for, 77
in thalamus, 160
reduced levels in meditators, 55-56,
482n19:10
release in sleep states, 321-322
release in stress response, 283
synaptic levels affected by nitric oxide, 284
Not yet, Not yet, 61, 67, 273, 447
Noumenon, 363-364
eternal, 385
relation to mundane, 365t
and suchness, 365t, 369-371
Novelty
and deactivations in anticipated tasks, 203
dorsolateral prefrontal cortex responses to,
159, 504n43:4
frontal lobe responses to, 165
and memory encoding, 102-103, 492n29:12
Nucleus, 470
Nucleus accumbens, 80-81
and approach behavior activation, 245
dopamine in, 80-81, 88, 486nn25:4—
5,489n27.7
marijuana affecting, 302
nitric oxide in, 280
oxytocin in voles, 121
responses in anticipation of predictable
stimuli, 81, 486nn25:8-12
role in psychostimulant effects, 253

574 Index

Nugent, Elliot, 260
Nurturing, laid-back, responses to, 116-120,
118f, 495nn33:1-7

Object-centered space, 16-17
failed processing of, 17
Object consciousness, 19
Object/subject boundaries, exploration of, 18—
19
Objectivization disorder, 17
Obsessive-compulsive disorder
cingulate gyrus activity in, 84, 487n26:10
compared to drug addition, 251-252
Occipital lobe, 73, 74f, 470
in hypnosis, 182
junction with parietal and temporal lobes, 15,
74f
lesions in, 17-18, 476-477nn8:1-5
pattern recognition in, 420
Occipital-parietal pathways, 16
in attentive processes, 180
Occipital-temporal region
color processing in, 420
pathways in, 16
in attentive processes, 180
responses to erotic material, 261
Olendzki, Andrew, 241, 517n58:1
Olfaction
amygdala in, 92, 490n27:21
insula in, 95-96, 491n28:6
Oneness, 67, 447
category I, phase A, 336n, 337-338, 341-342
at onset of kensho and later, 333-342
category I, phase B, 336n, 338-339, 342
at onset of kensho and later, 333-342
commentaries by two Zen masters, 351-352
comments by Dogen, 350-351
correlates of provisional categories II, III, and
IV, 355-357
dictionary definition of, 335
discussed by Carpenter, 393
eternal, 329, 331
and experience of emptiness, 354-355
and nonphysical aspects of psyche, 349-350
provisional category II, 343t, 344-345
psychophysiological correlates of, 355-356,
536n79:12
provisional category III, 343t, 346-349



quasi-psychic aspects of, 356
provisional category IV, 343t, 351-354
state of Being in, 356
and reconciled dualities, 338-339
world of, 63, 152
Ontology, 369
“Open presence” state, 159
Opioid receptors
in cingulate gyrus, 85, 488n26:14
mu receptor
activation in pain studies, 131-134
deficiency of, 253
endomorphin affinity for, 124
nitric oxide affecting, 284

studies in alternate states of consciousness,

135-136
in nucleus accumbens, 80
Opioid-resistant pathways to lower
abdominal muscles, 59, 483n20:7
Opioids
endogenous, 123-126, 124t
inhibition of amygdala, 89
kappa opioid agonists, 125, 497nn36:6-7
nitrous oxide affecting activity of, 288,
525n69:3
release in internal absorption, 320
role in acupuncture, 126
Optic nerves and tracts, 471
Orbital gyri, 73, 74f
Orbital prefrontal cortex, lesions in, 269
Orbitofrontal cortex, 158, 159-160
in extinction of conditioned responses, 249
in fear response, 247
in pain relief activation, 131-132, 289-290
pulvinar connection with, 176
relation to amygdala, 89, 92, 489n27:11,
490n27:19
Orbitofrontal region, lateral, activation in
maternal attachment and romantic love,
256-257, 257t
Orexin, 109, 125, 497n35:10
Oser, Lama, 242

“Other” world, and self-imposed distortions,

22, 22f

Others, predicting actions of, 348-349,
535n78:9

Out-of-body experiences, 211-212, 345, 355,
535n79:12

Overconditioned psyche, 24-25, 66
Oxygen, blood level dependent signal in brain,
194
Oxytocin
and affiliative behavior, 120-122, 496nn34:3—
13
levels in lateral septal nucleus, 82
in nerve cells, nitric oxide affecting, 284

Pahnke’s “Good Friday Experiment,” 294,
526n70:10
Pai-chang Huai-hai, Master, 152
Pain
acupuncture affecting, 126-127, 498nn36:2-8
cingulate gyrus activity in, 83, 84, 85,
488n26:15
control in hypnosis, 183
emotional, cingulate gyrus activity in, 26:4,
83, 487n
functional magnetic resonance imaging
studies, 134-135, 499n36:18
insula activation in, 96, 491n27:8
in meditation, 127
neurotrophins affecting, 141
norepinephrine affecting perception of, 77
in others, perception of, 268-269, 397
PET scans in
with heat stimuli, 131-132, 289-290
with mu opioid receptor activation, 131—
134, 498nn36:14-17
and placebo response, 129, 498nn36:9-10
relief of
nitrous oxide in, 288
orbitofrontal cortex in, 131-132, 289-290
stress responses in, 186
Pallidum, ventral, vasopressin in, 122
Panksepp, Jaak, 12, 243-244, 476n6:3, 517n59:1
Papez circuit, 106
Parabrachial nucleus, 60
cholinergic nuclei in, 280
Paradoxical sleep, 471
Parahippocampal gyrus, 73, 74f
Paralimbic regions, 471
Parallel universes reconciled, 339-341, 340f
Parasympathetic functions, left hemisphere
affecting, 247
Paraventricular nucleus of hypothalamus, in
internal absorption, 319t, 320
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Parietal lobe, 73, 74f, 148-152, 471
angular gyrus in introspection, 204-205
connections with thalamus, 171
gray matter volume in children, 379
inferior lobule, 149-150
and linguistic elaborations, 230
metabolic activity in resting state, 196-197
medial posterior cortex of, metabolic activity
in resting state, 196
multimodal intraparietal neurons, 150
posterior, junction with occipital and
temporal lobes, 15, 74f, 152
lesions in, 17-18, 476-477nn8:1-5
role in attention, 180-181, 508n47:5-7
and sense of time, 373-374
SPECT imaging in concentrative meditation,
221-222
superior lobule, 149
in tool-use behaviors, 151
Parietooccipital junction, decreased signals in
mothers and women in love, 258
Parietotemporo—occipital cortex, 175
Parvalbumin nerve cells of thalamus, 171
Pascal, Blaise, 29
Path of Zen
awareness in, 236
brain circuits in, 386-387
gradual enlightenment in, 446
“other” world expressed in, 22
outline of, 7-11, 8f
qualities of Oneness in, 356
Peale, Norman Vincent, 270
Pedunculopontine tegmental nucleus,
cholinergic nuclei in, 280
Peptide, 471
Perceptual clarity of meditators, 46
Periaqueductal gray. See Central gray
Persinger, M., 157, 503n42:17
Personality
and immunological responses, 57,
482n19:17
and serotonin activity, 78, 485nn24:18-19
Pessimism, and amygdala activity, 90,
489n27:13
PET scans, 187-188
activity after dopamine release by
methylphenidate, 77, 485n24:10
allocentric frames of reference in, 325
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amygdala responses in, 90
in amyl nitrite inhalation, 286
in arousal response to music, 89, 489n27:10
in chronic depersonalization disorder, 210—
211
cingulate gyrus activity, 84, 487nn26:10-11
in conditioning and extinction, 249, 250
in food deprivation, 160, 504n43:12
frontopolar cortex role in memory, 161,
505n43:21
in heat-induced pain, 131-132, 289-290
hostility levels with nicotine patches, 76
in hypnosis, 182-183
in introspection, 204-206
in ketamine users, 300, 301
in MDMA users, 299
memory encoding of novel and familiar
words, 102-103, 492n29:12
mu opioid receptor activation in pain studies,
131-134
in multiple personality disorder, 209
in nitric oxide-induced migraine, 310-311
in orgasm, 93-94
reactions to eating chocolate, 160, 504n43:13
in retrieval of memories, 376
serotonin receptors, 78
sex-related difference in amygdala activity,
91
in tool-use behaviors, 151
in vertigo from posterior insula activation, 97
visual processing studies, 40
in Yoga meditation, 215-218, 514n53:3
Petrovic, P., 126, 498n36:1
Phasic period, 471
Phencyclidine activity affected by nitric oxide,
284
Pherohormones, activity of, 260-261, 520n63:3
Phipps, Carter, 229, 516n54:2
Phrenology, 398, 399
Physiological asymmetry, in processing
somatosensory data, 305-306
Physiological responses to meditation,
delayed, 54-57
Piaget, J., 13
Pictures
emotional, reactions to, 245, 246
of loved ones, reactions to, 96-97, 256, 257t
of pain in others, responses to, 268-269



Pierce, Charles S., 227
Pietrobon, Daniels, 306, 529n73:1
Pineal gland, 141-142
Pituitary gland, 471
oxytocin in, 120
Place cells, hippocampal, 100-101, 172,
492nn29:5-6
allocentric, 101
egocentric, 101
Placebo response, 129, 498nn36:9-10
Plasticity of brain, 138, 140
neuronal, nitric oxide affecting, 285
Po Chu-i, 462-463
Poetry
moon references in, 405-406
wilderness, in Tang and Sung periods, 462—
463
Zen, 434-435, 452, 462
Pogo, 13, 14
Pointing outward, systems involved in, 1618,
106-107
Pons, 73, 74f, 471
dorsolateral
cholinergic nuclei in, 280
in nitric oxide-induced migraine, 310-311
role in respiration, 60
in theta activities, 106
Poppers, nitrite, 286
Positive thinking, effects of, 269-270
Positron emission tomography. See PET scans
Posner, M., 82, 486n26:1
Potentiation in hippocampus, nitric oxide
affecting, 285
Prajna, 9, 335, 357-358, 446, 471
direct experience in, 386
and hippocampus role in problem solving,
104-105, 493n29:16
Precuneus region, 73, 74f
in introspection, 204-205
Prefrontal cortex
anatomy of, 158-161, 504n43:1
dorsolateral, 158, 159
deactivation, 198
in extinction of conditioned responses,
249
dorsomedial
in fear response, 247
metabolic activity in resting state, 196-197

lateral
decreased signals in mothers and in women
in love, 258
in problem solving, 272
medial, 158, 160-161
in introspection, 206, 207
responses to erotic material, 261
in shifting mental sets, 274
in tool-use behaviors, 151
ventromedial
lesions in, 269
metabolic activity in resting state, 196
Premammillary nucleus of hypothalamus,
dorsal, 495n32:8
Premotor cortex, mirror neurons in, 268, 348
Presence
“open presence” state, 159
sensed in temporal lobe stimulation, 424, 425,
544n95:20
varieties of, 155-157
Pretectal nucleus, anterior, actions of, 179
Price, D., 129, 132, 498n36:9
Problem solving
Aha! reactions in, 271-272
shifting mental sets in, 274-275, 522n67:7
Proprioceptive impulses, 11, 471
Prosopagnosia, 420
Protein kinase G, and nitric oxide activity,
281
Protein phosphatase 1 in learning and
memory, 102, 492n29:11
Psilocybin, 300
effects of, 294
Psyche, 24
and impression of Oneness, 344, 346-347
overconditioned, 24-25
Psychedelics, 291-296, 471
Psychic phenomena
hippocampus in, 424
temporal lobe in, 423-424
Psychoactive drugs, 291-296, 471
Psychological terminology for essential nature
of objects, 370
Psychoneuroimmunology, 54, 482n19:6
Psychophysiology
basic mechanisms in, 3—-4
terminology for essential nature of objects,
370-371
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Pulvinar, 175-176, 507n45:1-7
connections to, 176
functional status of, 221
pathway to temporal lobe, 169
in processing unit, 174
Puns, frontal lobe responses to, 165
Pure consciousness, 391-392, 540nn87:2-9
Purkinje cells, nitric oxide in, 280
Putamen
activation in female romantic love, 256, 257t
nitric oxide in, 280
in visual learning, 248
Puzzle solving, brain areas in, 271-272

Quickening, 7, 8-9, 8f, 277-312, 387
and sense of immediacy, 303
brain activities in, 8-9, 156
nitric oxide role in (see Nitric oxide)

Raichle, M., 5, 194, 197, 204, 207, 511nn50:3
Ramoén y Cajal, Santiago, 23
Raphe nuclei, serotonin nerve cells in, 78,
485n25:15
Rapid eye movement sleep, 184, 187, 471
Rational functions of left and right
hemispheres, 19-21
Reality
in field of unity, 338
nature of, 367-368, 383
“Realization,” implications of, 337, 342
Receptive meditation, 30t
Receptors, 471
future neuroimaging studies of, 224-225
Reflection, meanings of, 23—-24
Reflective consciousness, 13, 23-24
Reinders, A., 204, 512n52:1
Reinforcers, negative and positive, 251
Rejection, cingulate gyrus responses in, 83,
487n26:4
Relative and absolute as one reality, 332-333
Relaxation
cingulate gyrus activity in, 83, 487n26:7
self-directing of brain in, 163
Religion
and relationship of self and brain, 162
words and metaphors in traditions of, 229—
232
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Religious communities, sexual misconduct in,
266
Religious experiences
in seizures, 424—-425, 544nn95:20-23
sensed presence in, 155-156
temporal lobe in, 154, 155
Remifentinal in pain relief, 131-132, 499n36:15
Renunciation, 241, 264, 266
Respiration, 58-61
abdominal, 58, 483n20:1
breath suspensions in, 59-60
thoracic, 58, 483n20:1
and vigorous acts while breathing out, 60-61
Resting state of brain
and dual efforts of integrating two frames of
reference, 199
metabolic activity in, 195-197
and task-induced deactivations, 197-199
Resting wakefulness state, 43—44
Reston, James, 126
Reticular activating system, ascending, 465
Reticular nucleus of thalamus, 168f, 172, 174,
176-179, 471
behavioral effects of, 177-178
complex functions of, 177
interactions with pulvinar, 176
in internal absorption, 319t, 320
Retina, rods and cones in, 411-412
Retreats, meditative, 7, 8, 8f
romantic feelings in, 259
Retrosplenial cortex, 73, 74f, 85, 488n26:18
decreased signals in mothers and in women
in love, 258
Reuniens nucleus of thalamus, 172
Rewards reinforcing behavior, 254-255
Ricard, Matthieu, 239, 517n57:1
Ridgepole theme in Dhammapada, 6, 383,
475n2.2
Right hemisphere of brain, 73, 74f, 75
activation in female romantic love, 256
amygdala activation, 91
decreased signals in mothers and in women
in love, 258
emotional and rational responses, 19-21
in extinction of conditioned responses, 249
frontal lobe in shifting mental sets, 274
functional dominance of, 305-306



hippocampus in problem solving, 104-105,
493n29:16
insula activation, 96
lateralization of frontotemporal interactions,
213-214
nitric oxide levels in right-handed people,
284
prefrontal EEG activation in different
personality types, 57, 482n:17-18
split-brain studies, 199-200
and sympathetic functions, 247
Rinzai Zen practice, 5, 67, 68—-69.394, 443, 461,
464
capping phrases in, 64
koans in, 63
Ritalin. See Methylphenidate
Rivadula, C., 279, 522nn68:1-2
RNA role in nervous system functions, 138,
139-140
Rods and cones in visual pathways, 411-412,
419
and sparing of rod channel functions, 427-
428, 453, 5451n96:9
Roget, Peter, 290
Romantic love
feelings arising during retreats, 259
neural correlates of, 96-97, 255-260, 257t
activated regions in, 256-257, 257t
deactivated regions in, 257-258
Roshi, 7, 8f, 64-69, 472
actions of, 65-66
presence of, 66
Rostral dominance of sensations, 477n14:4
Rowe, Vernon, 226
Rumi, Jelaluddin, 15, 548nn99:7
Russell, Bertrand, 85
Ryo, 359

Sabi, 65

Sacks, Oliver, 306, 311, 413, 530n73:2,
543n94:8, 543n94.8

Sad memories, fMRI signals in, 164-165,
505n43:32

Sadness recognition affected by amygdala, 92,
490n27:22

Sage wisdom, 540n87:13

understanding of, 263-264

Sahaja Yoga, EEG patterns in, 53, 481n18:8
Saigyo, 432, 435
Salience, 472
mental field in, 417
nature and origins of, 367-368
in preattentive processing, 230
pulvinar role in, 175
Salvinorin, 497n35:7
Samadhi, 315, 472
Samsara and nirvana as not-two but only
one state of awareness, 233, 235, 339,
366
Samyak sambuddhi, 361
Sandokai, translation of, 332-333
problems with, 330-331
Sangha, 7, 229
Satori, 7, 8f, 10
definition of, 359, 472, 537n81:1
in old sayings, 459
Satori poems, 434-435
Saul of Tarsus, 406
Schloegl, Irmgard, 201
Schopenhauer, Arthur, 363-364, 396, 541n891
Seasonal variations
and hypothalamus activity, 109
in serotonin levels, 79, 486n24:21
Second messenger mechanisms in brain
functions, 79
Seeing, not just looking, 38, 39, 478n15:4
Seeing selflessly in the world and of it, 357
Segundo, 181
Seizures
compared to kensho-satori, 154, 424
Dostoevsky’s epilepsy, 24, 544nn95:21
kindling in, 502-503n42:10
psychic phenomena in, 423-424
religious experiences in, 424-425,
544nn95:20-22
temporal lobe
dynorphin levels in, 125
unusual symptoms in, 154-155, 502—
503n42:10
Self
and amour-propre, 11
and baselines of brain activity, 195-197
comments by Dogen, 350-351
conscious levels of, 12-13
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Self (cont.)
construction inside and outwardly, 15-19
dissolution of, 400, 423, 544n95:15
arctic feeling in, 447
gamma activity in, 208
in dissolution of time, 380
grasping, 67-68
and I-Me-Mine triad, 13-14, 20, 383
identity with others, 398
incremental changes in, 264
intended movements affecting sense of
identity, 172
as interpreter of outside world, 21-22, 22f
intrusive energies in, 261-262
loss in awakening, 364—-365
moving away from, 201-203
and narcissism, 11-12
negation of, 67-68
ordinary mental field of, 317f
in out-of-body experiences, 211-212
paradox of diminutive i-self, 338-339
physical, 24
psychic, 24
recognition projected outward, 344-345
represented in frontal lobe, 162, 505n43:24-27
semantics of, 11-12
sense of
in introspection (see Introspection)
larger, 352-354
severed, 9
and sense of time, 13
smaller self in big picture, 354
transformations of, 14, 14t
unification with environment, 156-157
value of neuroimaging studies, 212-213
vanished boundaries in field of unity, 337-
338
witnessing, 186
Self-abuse by drugs, 291-296
cautionary tales, 294-295
compared to spontaneous experiences, 295
consciousness alterations in, 297-302
and what would Buddha do, 295-296
Self-centered cause of suffering, 5-6
Self-discipline in meditation, 29
Self-image
actively embodied, 477n8:3
parietal lobule damage affecting, 149
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recognition by monkeys and children, 150,
501n41:5
Self-induced gamma activity, 48-50
and synchronization between frontal and
parietal leads, 49
Self/other distinctions, 151, 197-198
and parallel universes reconciled, 339-341,
340f
spatial functions in, 17, 477n8:3
split-brain studies of, 199
and vanished boundaries in field of unity,
337-338
Self-preservation, amygdala role in, 89
Selfless awareness, 362
Selfless emptiness in Zen context, 157
Selflessness in the world and of it, 357
Semantics, and problem words, 391-394
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Shan-shui, 462
Shankara, 184
Shanon, B., 382, 539n84:8
Shaw, George Bernard, 260, 264
Shelley, P. B., 434
Sheng-yen, Master, 39, 63, 352, 354
Shigematsu, S., 359, 361, 391, 537n81:6
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affecting, 247
Synapses, 472-473
nitric oxide affecting plasticity of, 282
Synchronized waveforms in EEG, 43, 49, 50,
473
and desynchronization, 467
between frontal and parietal leads in self-
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junction with occipital and parietal lobes, 15,
74f, 152
lesions in, 17-18, 476—-477nn8:1-5
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Ultimate Pure Being, 7, 10, 392
Ultimate Reality, 330, 387, 459
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among diversity, 337-338, 341-342
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Universal meanings, comprehension of, 371

Unjust events, adapting to, 68—69

Unlearning, conditioning in, 248-250
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491nn28:5-6
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79
Visual illusions, 405
amygdala as source of, 423
compared to metaphors, 231
as facts of visual experience, 457
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nitric oxide role in, 311, 418
mechanisms in, 421-422
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Visual perception
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brain pathways for, 180, 411-413
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colors perceived in, 412, 413-414, 542—
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Visual symbols, 433
Visual system
nitric oxide affecting, 283
second, 175
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self, 186, 240
sleep, 185-186, 237-239, 517nn56:1-3,
540n87:13
unbroken, and ever-present awareness, 235—
236
Wolff, Christian, 369
Women. See Females
Wood, E., 361, 537n81:5
Wordlessness, 417
Words
as artificial constructs, 384, 464
emotional, reactions to, 246
and figurative references to moon, 361, 405—
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and metaphors in religious traditions, 229-
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need for, 358-361
problems with, 391-394
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Wu-wei, 361
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Yoga Nidra, 214
Yogachara school, 446
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and poetry, 434-435, 452, 462
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