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rate, 6-8, 12, 13, 17, 26, 29, 50, 52, 67,72, 73, 92, 94,
96, 113, 115, 119, 120, 126128, 164-166, 190,
204, 370, 403, 462, 509, 623
luminosity correlation, 50
table of, 624
torques, 7, 8, 28, 165
viscosity, 3, 20, 24, 68, 94, 165, 166, 239, 413, 422, 426,
465, 508, 510, 517
accretion disk, Ch. 13, 40, 64, 164, 421, 486, 507-513, 625
angular momentum, see under angular momentum
boundary layer (BL), 64, 72, 81, 93, 95, 96, 127, 423
corona, 2, 22, 23, 40, 50, 52, 64, 76, 91, 93, 95,
166-168, 180, 349, 427, 430
accretion disk corona (ADC), 2, 23
Comptonization, 166, 167, 176, 189, 194
flares, 167
models, 168, 195
temperature, 168
doppler tomography, see doppler tomography
eclipses, 2, 27
fluorescence, 124
formation, 507-508
general-relativistic orbital motion, 64—67
inner disk radius, 176, 183, 184, 188
instabilities, 92-96, 195, 199, 217, 239, 534, 654
Keplerian orbits, 64, 72, 94, 165, 190
luminosity, 94, 165, 178-179, 509
magnetosphere, 92-94
models, 63-74
accretion—ejection instability, 199, 413

a-disk, 3
beat-frequency, 70-71, 73, 80, 81, 139, 628
boundary layer, 425-426, 428
disk-oscillation, 89, 91, 93-95, 199
instability, 15, 164, 507, 512
intrinsically aperiodic, 96
jet, 168, 490
multicolor disk (MCD), 165, 175, 181, 183, 185, 188,
490
multistate (MCD and ADAF), 167
relativistic precession, 67—-69, 80, 81, 254
relativistic resonance, 69-70, 80, 89, 200201
thick-disk, 4
thin-disk, 1, 3, 164, 508-509
oscillations, 83, 93, 200
precession, 21, 24, 61, 66, 68, 71, 76, 91, 241, 253, 391,
522
preferred radii, 72-73
quiescence, 422
reflection, see accretion disk, reprocessing
reprocessing, 124, 175, 178, 186, 190, 230, 241, 346,
426, 446, 468, 550
specific angular momentum, 507
spectra, 21-24
power-law, 166, 175, 176, 179, 195, 203
thermal, 167, 176
stability, 512-513
temperature, 197, 509
luminosity relation, 184
thickness, 425, 468, 512, 518
timescales, 93, 509-510
warped disk modes, 93, 123, 247, 510-512, 542
active galactic nuclei, see under galaxies
AGILE, 330
Alfvén radius, see under neutron stars
Algol systems, 271
AM CVn stars, see under cataclysmic variables
AM Herculis stars, see cataclysmic variables, polar
angular momentum, 23, 66, 127, 165
balance equation, 640—643
conservation of, 134, 143, 370
loss of, 2, 5,72, 127, 141, 370, 513, 523, 527, 624, 640
Poynting—Robertson effect, 72
transport, 4, 6, 7, 16, 78, 165, 422, 508, 630
anomalous X-ray pulsars, 2, Ch. 14, 313, 559-563
birthrate, 580
history, 549-550
IR counterparts, 550
luminosity, 559
optical counterparts, 550
soft gamma-ray repeater, see soft gamma-ray repeater
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anomalous X-ray pulsars (cont.)
spectra, 549
timing
glitches, 564, 565, 571, 580
variability, 559
anti-dwarf novae, see cataclysmic variables, VY Scl stars
apparent velocity, 387
Ariel-V, 267
ASCA, 15,22, 124, 176, 187, 268, 296, 313, 314, 331, 345,
431,434, 443, 466, 475, 486, 487, 489, 492, 559
atoll sources, 46, 49, 60, 63, 137, 388
bursts, see X-ray bursts
hectohertz quasi-periodic oscillations, 81
jets, see under jets, from neutron star binaries
magnetic field, 49
source states, 54-55
banana branch, 54, 137, 405
extreme island, 54
hysteresis, 54, 55
island, 54, 405

banana state, see atoll sources, source states
band-limited noise, see under X-ray variability
BATSE, 271, 275, 587
Be stars, see under companion star
beat frequency, 70, 93
beat frequency models, see accretion disk; X-ray
variability; beat frequency
BeppoSAX, 16,29, 113, 118, 120, 123, 124, 128, 143,
177, 188, 268, 270, 273, 346, 347, 349, 461, 466,
467, 529, 561, 587, 589, 600
black hole candidates, Ch. 4, 162-164, 236, 398, 405, 476
Cyg X-1, 236
GX339-4, 245-247
iron lines, 164
light curves, 172-175
radio emission, jets, 162
source states
high (HS), 162
state transitions, 162
spectra, 172-175
table of, 163
variability, 164
X-ray novae, 231
X-ray spectra
lines, 162
power-law, 162
ultrasoft, 162
X-ray variability, quasi-periodic oscillations, 198
black holes, 31
accretion, super-Eddington, 178-179, 198, 540
Eddington limit, 491, 532
event horizon, 14-16, 23, 24, 33, 39, 157, 161, 162, 165,
169, 190, 205, 398
consequences of, 168
evidence of, 181, 534-535
evidence of, 1, 16, 31, 32, 45
gravitational redshifts, 176, 205
innermost stable circular orbit (ISCO), 26, 39, 66, 89,
157, 165, 166, 176, 177, 185, 201, 489, 508
intermediate mass (IMBH), 486, 535, see also
ultra-luminous X-ray sources
jets, see jets, from black hole binaries
Kerr geometry, 165, 176, 177, 202, 205, 486, 487, 489
lightcurves, 170, 175
magnetic coupling, 166
Parker instability, 167

magnetosphere, 64, 71
mass, 160, 164, 200, 204, 205
determination, 23, 487
distribution of, 237
table of, 18
Schwarzschild geometry, 165, 177, 202, 489
source states, 49-53, 179-198, 393
high (HS), 51-53, 160, 165, 183-186, 352, 393
intermediate (IMS), 51-53, 160, 194-197, 394
low (LH), 50-53, 160, 166, 393
quiescent, 160, 166, 181-183
transitions, 166, 175, 194, 195
very high (VH), 160, 165, 168, 190-195, 394
sources, 158-162
table of, 159
spin, 161, 200, 202, 205, 415
variability
fundamental frequency, 200-203
boundary layer, see under accretion disk
Bowen fluorescence, 241, 247
bulge sources, see low-mass X-ray binaries
burst oscillations, 113, 114, 128-143
amplitudes, 129
evolution, 139
and accretion rate, 136—137
and PRE bursts, 137
and spin modulation, 140-141, see also under neutron
stars, spin
frequency evolution, 132—135
harmonics, 138139
in superbursts, 148
sidebands, 138-139
spectra, signal to noise, 152
stability, 135-136
table of sources, 130
burst sources, see gamma-ray bursts, X-ray bursts
Bursting Pulsar, 114

cataclysmic variables, 1, Ch. 10, 47, 215, 238, 255, 343,
345, 360, 362, 364-366, 477, 508, 511, 625, 628,
641
AM CVn stars, 421, 433-434, 625
AM Hereculis stars, see cataclysmic variables, polars
classical nova (CN), 422, 446452, 470
CBL phase, 447
quiescent, 451-452
recurrent (RNe), 422
shocks, 448
DQ Her stars, see cataclysmic variables, intermediate
polars
dwarf novae, 422, 443, 512-517
long-period, 515-517
oscillations, 443-445
outbursting, 427-431
quasi-periodic oscillations, 445-446
quiescent, 426427
short-period, 514-515
superhumps, 513
timescales, 512
U Gem stars, 422
Z Cam stars, 422, 531
eclipsing, 426, 432, 439
inclination, 426
intermediate polars (IPs), 422, 439-443, 470
accretion curtains, 440
accretion modes, 440441
lightcurves, 441-443
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sideband frequency, 440, 441
spectra, 443
IR emission, 236
luminosity, 241
magnetic, see cataclysmic variables, polar; cataclysmic
variables, intermediate polars
metallicity, 238
non-magnetic, 421
spectra, 431-433
X-ray emission, 423434
nova-like (NL), 422
optical emission, 364, 422
variability, 365
X-ray flux ration, 424, 434
orbital period, 421
polar (AM Her stars), 422, 434-439
corotation, 422
lightcurves, 437-439
spectra, 434
variability, 435
soft X-ray puzzle, 436
spectra, 423
blackbody, 433, 436
bremsstrahlung, 443
iron lines, 431, 443
super-soft X-ray emission, 448-449, 451, 453, see also
super-soft X-ray sources
symbiotic binary (SB), 421, 452-453, 461, 477
D-type, 452
novae (SBNe), 423, 452, 461
S-type, 452
variability, 443446, 462
vs. high-mass X-ray binaries, 421
vs. low-mass X-ray binaries, 421, 422, 443
VY Scl stars, 433
CCDs, 230, 243
central compact objects, 302, 312-314, 559
and supernovae remnants, 312
Schwarzchild radius, 511
spectra, 312
temperature, 312
vs. neutron stars, 312
wind, 312
Chandra X-ray Observatory, 15, 21, 22, 43, 113, 114, 124,
128, 152, 169, 177, 181, 187, 216, 257, 273, 281,
283, 289, 290, 296, 301, 304, 306, 310, 312, 314,
323, 324, 327-330, 332, 343, 345-350, 355, 356,
359-362, 364, 366, 406, 431, 443, 453, 461,
466468, 470, 471, 475-477, 479-481, 483, 486,
487,489, 491, 492, 495, 497, 499, 500, 502, 541,
561
class I sources, see high-mass X-ray binaries
class II sources, see low-mass X-ray binaries
classical novae, see under cataclysmic variables
color—color diagrams, 4445, 48, 137, 403
color—magnitude diagrams, 365
common envelope, see under X-ray binaries, formation
and evolution
compact objects
black hole, see black holes
central, see central compact objects
formation and evolution, 630-638
mass, 241
neutron stars, see neutron stars
Q star, 32
quark star, 302, 310, 548
strange star, 32, 310
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companion stars, Ch. 13, 95, 152, 164, 215, 314, 409, 421,
438
Be type, 6, 331
circumstellar disk, 217, 222-223, 227, 229
evolution, 224
size, 227
torques, 223
corotation, 217, 232
evolution, 181
giant, 461, 471, 531, 626
in high-mass X-ray binaries, 6, Ch. 16
in low-mass X-ray binaries, Ch. 16
jet interaction, 407
K-dwarf, 158
low mass, 140
main sequence, 369
mass, 2, 12, 159
mass transfer, 2
metallicity, 116, 237-239, 357
nondegenerate, 157
O type, 229, 534
OB type, 6, 158, 160, 216
Population II, 115
radial velocity, 160, 232, 244, 623
Roche lobe, see Roche lobe
spectral classification, 225-227, 229
supergiant, 421
white dwarf, 11, 12, 115, 346, 347, 370, 533, 630, 648,
650
wind, 2, 3,23, 215, 216, 223, 331, 370, 402, 421, 435,
452
Compton Gamma-Ray Observatory, 180, 190, 283, 285,
293, 330, 589, 609
Constellation-X, 152, 205
Corbet diagram, 217, 222
corona, see accretion disk, corona
corotation, see under companion star
CVs, see cataclysmic variables
cyclotron lines, 10-11
energies, table of, 11

dipping sources, see under low-mass X-ray binaries

dMe stars, 271

doppler tomography, 19, 234, 245, 248, 438

DQ Hereculis stars, see cataclysmic variables, intermediate
polars

dwarf nova, see under cataclysmic variables

echo mapping, 243
echo tomography, 19
eclipses, see under accretion disk; cataclysmic variables;
X-ray binaries
Eddington limit, 6, 116, 117, 121, 123, 346, 357, 461, 660
super-Eddington, 178, 486, 535, 660
Einstein, 268, 271, 296, 314, 342, 343, 345, 350, 355,
366, 423, 425, 426, 436, 461, 475, 476, 478, 480,
499
equations of state, see under neutron stars
EUVE, 187,431, 434
event horizon, see under black holes
evolution, see also stellar evolution
angular momentum, see angular momentum
common envelope, see under X-ray binaries
companion star, see under companion star
gravitational radiation, see gravitational radiation
high-mass X-ray binaries, see under high-mass X-ray
binaries
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evolution (cont.)
intermediate-mass X-ray binaries, see under
intermediate-mass X-ray binaries
low-mass X-ray binaries, see under low-mass X-ray
binaries
magnetic braking, see magnetic braking
merging neutron stars, 655-659
rate, 658
Roche lobe overflow, see under Roche lobe
X-ray binaries, see under X-ray binaries
EXOSAT, 24, 127, 129, 163, 176, 271, 296, 349, 423, 436,
441, 443, 466

fast Fourier transform (FFT), see under X-ray variability
fast X-ray transients, Ch. 6, 267

history of, 267-268

origins of, 271

stellar coronae, 271

timescales, 271

X-ray flashes, see X-ray flashes
flaring branch, see under Z sources, source states
Fourier transform, see under X-ray variability

galaxies, Ch. 12, 178
active galactic nuclei, 20, 23, 43, 47, 166, 169, 176, 195,
243,275, 381, 480, 483, 491, 500, 542, 602, 623
Andromeda (M31), 461, 476
elliptical, 341, 352-355, 492
globular clusters, see globular cluster sources
Hubble sequence, 496, 499
M101, 481
M81, 480
M83, 481
S0, 492
Seyfert, 176
spiral, 351, 355, 475
star formation rate (SFR), 484, 500, 537, 612-614, see
also under X-ray luminosity function
super-soft X-ray sources, 470
X-ray sources, 169
Galaxy (Milky Way), 46, 157, 158, 169, 178, 219, 267,
309, 341, 345, 412, 461, 477, 529, 533, 559, 572,
580, 623
Galactic Bulge, 215, 251, 628
Gamma-Ray Burst Coordinates Network, 589, 601
gamma-ray bursts, Ch. 15, 157, 169, 267, 269, 548, 555,
558, 580, 658
afterglow, 587
infrared component, 601
lightcurve, 588, 599, 601
millimeter component, 601
optical component, 592, 601
radio component, 589, 592, 600, 601
spectra, 597, 601, 611
theory, 596-597
X-ray component, 589, 592, 601
as standard candles, 607
burst rate, 589, 603
classes, 592-593
dark bursts, 592, 611, 615-616
long, 592
short, 592
X-ray flashes, see X-ray flashes
compactness problem, 593
cosmology, 614-617
host galaxies, 610-614

re-ionization, 616-617
redshifts, 603, 610-614
duration, 589
jets
observation, 605-607
theory, 602-605
lightcurve, 589-590
models
fireball shock, 593-596
relativistic blast-wave, 601-602
standard fireball, 588—-589
polarization, 591, 607-608
shocks, 594-596
external, 588, 594-596, 610
internal, 588, 594-596, 610
reverse, 608-610
spectra, 590-591, 593
Band model, 590
synchrotron, 590
statistics, 591-592
number—intensity relation, 591, 603
spatial distribution, 591
timing, 589
variability, 595
X-ray afterglow, 268
Ginga, 24, 175, 177, 179, 205, 272, 443, 566
GLAST, 330
globular cluster sources, Ch. 8, 250, 254, 280, 405, 476,
477,492, 495-497, 536, 623, 628, 630
age, 353, 357,372
black holes, 372
cataclysmic variables, 423
collision number, 368, 372, 374
evolution, 345, 368-374
extragalactic, 350-359
table of, 351
formation, 372-374
tidal capture, 341, 373
history of, 341-346
in elliptical galaxies, 341, 351-355, 357-359
in spiral galaxies, 351, 355, 358
low-luminosity, 359-368
table of, 344, 367
luminosity functions, 352-355, 358, 368
metallicity, 351, 353, 355, 357
sizes, 350
specific frequency, 350, 351, 359
super-soft X-ray, 471
table of, 342
vs. field sources, 358-359
X-ray bursts, 122, 123
GRANAT, 174
gravitational radiation, 2, 14, 78, 141, 181, 225, 359, 370,
371,514, 527, 640, 641, 655-659
observations, 657-658
rate of energy loss, 655
gravitational redshift, see under black holes; neutron stars
gravitational waves, see gravitational radiation

hard X-ray transients, see under X-ray transients
hardness—intensity diagram, 44-45, 48

HEAO-1, 129, 267, 271

helium flash, see thermonuclear flash
Hertzsprung-Russell (HR) diagram, 271, 466, 467, 635
HETE, 272, 273, 587, 589, 592, 610

high-latitude transients, see fast X-ray transients
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high-mass X-ray binaries, 2, 160, 168, 215-230, 352, 623, JACLEAM, 650
626-628 jets, Ch. 9, 20-21, 468, 538, 542, 547, 660
accretion, see accretion composition, 391-392
accretion disk, see accretion disk Comptonization, 407
and star formation, 484, 497 emission, 382
angular momentum, see angular momentum from black hole binaries, 165
Be-type (BeX systems), 216-217, 222-223, 267, 627 black hole spin, 415
spectral class, 225 disk coupling, 393-402
birthrate, 539 HS state, 398400
companion star, see companion star intermediate state, 400
Corbet diagram, 217, 222 LH state, 393-398
formation and evolution, 3, Ch. 16, 539, 624, 655-659 quiescent, 398
gravitational radiation, 655-659 VH state, 400
illustration, 656 from neutron star binaries
galactic, 479 atoll sources, 393, 404—406, 409
IR emission, 216, 227-229 disk coupling, 402-406
bound—free, 227 Z sources, 393, 403404, 409
Brackett lines, 228 from X-ray transients, 400-402
free—free, 227 high-energy emission, 406409
He lines, 228 gamma-ray, 408—409
lifetimes, 2 micro-blazars, 409
neutron stars, see neutron stars particle acceleration, 409
optical emission, 216 X-ray, 406408
Balmer lines, 228 inclination, 390-391
Ho lines, 222 infrared counterpart, 396
V/R variations, 223 ISM interactions, 409-410
variability, 223 minimum energy, 382
orbital period, 217, 222, 223, 627 polarization, 381
pulse period, 216, 217 circular, 391, 402
Roche lobe, see Roche lobe linear, 382, 402
spectra, 626 power, 395-396
supergiant systems, 216 radiative efficiency, 396
table of properties, 217, 627 precession, 390-391
transient, 534, see also X-ray transients properties of, 382-392
ultra-luminous X-ray sources, see ultra-luminous X-ray radio counterpart, 381, 393, 398
sources X-ray flux ratio, 398
UV emission, 216, 229-230 radio flares, 386, 404
X Per like, 216, 227 synchrotron bubble, 386, 392, 402
horizontal branch, see under Z sources, source states radio loudness, 406, 410
Hubble Space Telescope (HST), 169, 187, 230, 238, relativistic, 1, 21
243,253,310, 324, 345, 359, 366, 481, 491, 495, spectra, 382, 395-396
525 speed, 386-390, 468
hypernovae, 157 steady, 388, 394-398
vs. X-ray novae, 238 superluminal, 20
synchrotron emission, 381, 382
instabilities, see under accretion disk transient, 388
INTEGRAL, 152, 560 universality, 392
intermediate luminosity X-ray objects (IXOs), see vs. AGN jets, 388,411
ultra-luminous X-ray sources vs. beaming, 602
intermediate polars, see under cataclysmic variables vs. GRBs, 411, see gamma-ray bursts, jets
intermediate-mass X-ray binaries, 628-629, 642, 650
formation and evolution, 629 Keplerian orbits, see under accretion disk
interstellar medium (ISM), see jets, ISM interactions Kerr geometry, see under black holes
island state, see atoll sources, source states
isolated neutron stars, 296, 302, 304, 307-312, 317, 549, Lagrange point, see Roche lobe, Lagrangian point
559 Lense—Thirring precession, see accretion disk, precession
magnetars, see magnetars LIGO, 657-659
magnetospheric emission, 309 LISA, 205, 657, 658
optical counterpart, 310, 311 Lobster-ISS, 152
pulsars, see rotation-powered pulsarss low-mass X-ray binaries, 2, 168, 215, 230-259, 353, 355,
radio counterparts, 309 358-360, 426, 623, 628
spectra, 304 accretion, see accretion
power-law, 311 accretion disk, see accretion disk
thermal, 309 and star formation, 501
table of, 309 angular momentum, see angular momentum
variability, 311 atoll sources, see atoll sources

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



http://www.cambridge.org/9780521826594
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-82659-4 - Compact Stellar X-ray Sources
Edited by Walter Lewin & Michiel van der Klis
Index

More information

686 Subject index

low-mass X-ray binaries (cont.)
burst oscillations, see burst oscillations
companion star, see under companion star
dipping sources, 2, 31, 47, 82, 253, 427
Eddington limit, see Eddington limit
evolution, 501
extragalactic, 492
formation and evolution, 3, Ch. 16, 624, 650-655
illustration, 651
galactic, 477, 479, 481
globular clusters, 495, see also globular cluster sources
high inclination, 253-255
high-luminosity systems, see Z sources
IR emission, 251-253
lifetimes, 2
low-luminosity, 360-362, see also atoll sources
luminosity, 47, 241
neutron stars, see neutron stars
optical emission, 230, 239-241, 247
Balmer lines, 231, 364
He, 232, 236
He lines, 231
superhumps, 239-241, 255
orbital period, 215, 239, 253-255, 532, 624, 628
distribution of, 524
long-period, 527
short-period, 527
table of, 242
properties of, 230-231
quasi-periodic oscillations, see under X-ray variability
Roche lobe, see Roche lobe
special cases, 255-259
spectra, 245-247
table of properties, 627
transients, see X-ray transients
UV emission, 238-239
variability, 242, 628, see also X-ray variability
weak, 46, 60, 63, see also atoll sources
X-ray bursts, see X-ray burst sources
X-ray novae, see X-ray novae
Z sources, see Z sources

MACHO, 223, 471
Magellanic Clouds, 216, 218-221, 461, 548, 555, 572, 623
magnetar candidates, Ch. 14
anomalous X-ray pulsars (XRPs), see anomalous X-ray
pulsars
energy distribution, 552
galactic density, 559, 572
IR counterparts, 568, 573-575
table of, 575
optical counterparts, 568, 573-575
table of, 575
pulse profiles, 561-563, 569-570
radio counterparts, 567, 573
soft gamma-ray repeaters (SGRs), see soft gamma-ray
repeaters
spectra, 560-561
table of, 572
timing, 563-565, 570-571
noise, 565
variability, 565-571
magnetars, 5, Ch. 14, 280, 299
model, 547, 548, 564, 575-580
burst mechanism, 577-578
evolution, 578-579
torques, 579

magnetic braking, 2, 641
magnetic field decay, see under neutron stars; spin down
magnetosphere, see under neutron stars; black holes;
accretion disk
mass function, 160, 231, 236, 247, 498, 624, 653
mass transfer, 2, 3, 24, 82, 157, 215,421, 513
events, 3
stability, 643
timescales, 643
massive X-ray binaries, see high-mass X-ray binaries
MAXI, 152
MAXIM, 205
merging, see under evolution
microquasar, 255, 258, 541
Milky Way, see Galaxy (Milky Way)
millisecond X-ray pulsars, 46, 114, 129, 139, 140,
250-251, 280, 293, 315, 332, 362-363, 405, 533,
625, 626, 630, 650, 654
formation, 652-653, 659
spectra, 283
photon index, 283
power-law, 283
thermal, 302

neutron stars, 115
accretion
super-Eddington, 352
age, 302, 304-306
determination, 301-306
Alfvén radius, 5, 13
angular momentum, see angular momentum
atmosphere, 299-301
cooling, 121, 295-307, 661, see also under isolated
neutron stars
observation, 306-307
pulsations, 303-304
superfluidity, 297-299, 307, 576
theory, 296-301, 312
Urca processes, 296, 297, 307
Coriolis force, 142
crust, 548, 557, 576, 661
Eddington limit, 354, 355, 532
electric fields, vacuum, 285
envelope, 299
magnetic field, 299
equation of state, 14, 27, 32, 39, 66, 72, 80, 97, 123, 125,
140, 141, 205, 295-297, 304, 307, 309, 310, 654
gravitational redshift, 123-125, 301, 304, 310
hot spots, 302, 310
innermost stable circular orbit, 66, 67, 72, 125
isolated, 1, Ch. 7, 152, see also isolated neutron stars
luminosity, 28
magnetic field, 5, 12, 31, 251, 281, 557
corotation, 286, 287
dipole, 143, 279, 293, 299, 549, 563
estimation, 14
high field, 92, 288
low field, 74-83, 162
radial, 299
rearrangement, 577
structure, 12
magnetic field evolution, 320, 321
accretion, 14
decay, 575-577, 628, 659-661
magnetic moment, 577, 630
magnetosphere, 7, 72, 281-296, 301, 302, 363, 508,
548,577,579
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magnetospheric radius, see neutron stars, magnetosphere filling, 421, 469, 531, 539, 626
mass, 230, 307, 310, 653-655 Lagrangian point, 2, 3, 7, 165, 438, 442, 531, 639
determination, 23, 26, 30, 80, 123, 298 overflow, 47, 127, 165, 215, 216, 438, 470, 508
distribution of, 237 theory, 639-646
table of, 18 evolution, 644—-646
mass—radius relation, 39, 140, 152, 297, 304, 310 ROSAT, 128, 268, 281, 292, 296, 309-311, 313, 314, 332,
maximum mass, 45, 67, 160, 297, 498, 654 343, 345, 349, 350, 355, 360-364, 366, 425, 434,
neutrino emission, 296, 297 441, 443, 461, 466, 467, 470, 475-478, 480, 481,
opacity, Comptonization, 121 483, 487, 495, 499, 541
photospheric radius, 121, 129 rotation-powered pulsars, 279, 547
precession, 39 cyclotron resonance scattering, 302
radius, 119, 301, 302, 309 gamma-ray, 283
Rossy adjustment radius, 142 luminosity, 279
shearing, 133 magnetospheric emission, 281-295
source states, 49, 53—-55 models, 285-293
table of, 83-84 outer-gap, 287, 290-292, 294
spherical symmetry, 141-143 polar-cap, 287-290, 294
spin, 14, 77, 89, 125, 128, 139, 141, 148, 279, 548, 555 two-pole caustic, 292-294
evolution, 659661 P-P, 279, 630
modulation, 130, 140-141 diagram, 631
spin-down, see spin-down polarization, 293-295
spin-up, see spin-up pulse profiles, 285
surface, 31, 40, 162, 285, 288, 291 radio, 5, 11, 215, 279, 281, 283, 293, 310, 343, 360, 362
temperature, 296, 301-306 death, 281, 309
vs. black holes, 45, 46, 61 evolution, 630
wind, 5, 287 spectra, 281, 283-285
nodal precession, see accretion disk, precession spin period, 279
normal branch, see under Z. sources, source states synchrotron emission, see pulsar wind nebulae
table of, 282, 308
OB stars, see under companion star wind, 314
OGLE, 223, 471 X-ray, see X-ray pulsars
0S0-7, 341 RS CVn systems, 267, 271
RXTE, 16, 24,27, 29, 40, 113, 122-124, 126, 129, 140,
photon index, 179, 198 141, 143, 145, 147, 151, 157, 169, 175, 180, 183,
photospheric radius, see under neutron stars 187,192, 193, 200, 204, 205, 243, 250, 251, 253,
polars, see under cataclysmic variables 281, 283, 349, 441, 442, 451, 541, 551, 555, 559,
Poynting—Robertson effect, see under angular momentum 561, 563-566, 570
pulsar wind nebulae, 301, 314-331
and supernovae remnants, 318-321 SAS-3 X-ray Observatory, 342
Crab nebula, 323-326 Schwarzschild geometry, see under black holes
evolution, 318-321 Sloan Digital Sky Survey (SDSS), 434
gamma-ray counterparts, 330 soft gamma-ray repeaters, 1, Ch. 14, 550-559
luminosity, 317 anomalous X-ray pulsars, see anomalous X-ray pulsars
optical emission, 315, 316 birthrate, 580
spectra, 316 bursts
properties of, 315-318 giant flares, 555-557, 570
spectra, 321-323 intermediate, 557-558
photon index, 316 short duration, 550-553
power-law, 316 spectral properties, 553-555, 558-560
table of, 318, 319 Eddington limit, 550
The Duck, 328-329 history, 548-549
types luminosity, 550
jet/trail dominated, 317, 328-329 spectra, 548, 556, 557
mixed, 317 hard, 555, 558
torus plus weak jet, 317 thermal, 550
variability, 330 X-ray, 566
variability
quasi-periodic oscillations, see under black hole quasi-periodic oscillations, 557
candidates; X-ray variability; cataclysmic vs. gamma-ray bursts, 558, 580
variables; X-ray bursts X-ray afterglow, 566-567, 570, 577
soft X-ray transients (SXTs), see X-ray transients, soft
Rapid Burster, 82-83, 114, 346, 347, 349, 350, 362, 405, source states, 47-55, 75
552 atoll sources, see atoll sources, source states
re-ionization, see under gamma-ray bursts, cosmology black holes, see black holes, source states
recycled pulsar, see millisecond X-ray pulsars high and soft, 50, 179
RHESSI, 591 history of, 179-180
Roche lobe, 2, 223, 230, 232, 245, 369, 370 hysteresis, 52, see also under atoll sources; Z sources
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source states (cont.)
low and hard, 50, 179
neutron stars, see neutron stars, source states
steep power-law (SPL), see under black holes, source
states
table of, 48
thermal-dominant (TD), see source states, high and
soft
7 sources, see Z. sources, source states
source types, 45
spin-down, 6-8, 132, 134, 309, 311, 547, 549, 560
age, 279, 309, 314, 630
braking index, 304
energy, 281, 286, 315, 362
rate, 562, 576
torque, 549
spin-up, 6, 8, 12, 114, 250, 533, 625, 659
stellar evolution, 157, 630-638
Chandrasekhar limit, 633
helium stars, 637-638
timescales, 634-635
SU UMa stars, see under cataclysmic variables, dwarf
novae
super-Eddington sources, see ultra-luminous X-ray
sources
super-luminous sources, see ultra-luminous X-ray sources
super-soft X-ray sources, 1, Ch. 11, 259, 355, 412, 433,
447,476, 477, 483, 511, 625
close binary (CBSS), 461, 468
donor, 469
lightcurve, 466
oscillations, 468
novae, 466468
spectra, 461, 466
table of, 463
timescales, 462-466
variability, 462-466
VY Scl stars, 433
superbursts, 29, 113, 117, 124, 141, 143-152, see also
under X-ray bursts
accretion rate, 145
burst suppression, 147
energetics, 147
oscillations, 148
amplitude, 148
precursor events, 146
recurrence times, 143, 145, 148
spectra, 145-147
blackbody, 147
signal to noise, 147
theory, 148-151
time profile, 146—147
timescales, 145
superhumps, see under cataclysmic variables, dwarf novae
supernovae remnants, 323, 326-328, 352, 355, 382, 476,
477,481, 483, 486, 548, 549, 571-572
superoutbursts, see under cataclysmic variables, dwarf
novae
Swift, 147, 152, 588, 610
symbiotic binary, see under cataclysmic variables
synchrotron emission, 21

TENMA, 124
thermonuclear burning, 115-119, 267
and X-ray bursts, see X-ray bursts
on neutron stars, 114
thin shell instability, 115

rp-process, 117-119, 136, 148
and superbursts, see superbursts, theory
carbon, 117, 148
unstable regimes, 116
hydrogen rich, 126
mixed H/He bursts, 118—-119
pure helium, 126
thermonuclear bursts, see X-ray bursts
thermonuclear flash, 28, 633, see also thermonuclear
burning
Thorne—Zytkow object, 539
transients, see X-ray transients
Type I X-ray bursts, 31, see also X-ray bursts
Type Ia supernovae, 469, 517
Type II X-ray bursts, 83, 93, 114, 217, 222, 223, 349, 350,
552

U Gem stars, see under cataclysmic variables, dwarf novae
Uhuru, 267, 341, 476
ultra-luminous X-ray sources, 47, 256, 354, 412, 471, 475,
481, 484, 486-492, 498, 535-544
and intermediate mass black holes, 487, 535, 537, 542
birthrate, 537
in early-type galaxies, 494-495
models, 537-542
optical counterpart, 491
spectra, 486—487, 536
super-soft emission, 489, 542-544
variability, 486487
quasi-periodic oscillations, 489
Urca processes, see under neutron stars, cooling

white dwarfs, Ch. 10, 11, 32, 47, 64, 94, 241, 259, 357,
491, 550, 623
accreting, see cataclysmic variables
classical nova, 115
CO, 467, 470, 629, 630
collapse, 447
cooling, 648
corona, 431
magnetic field, 422
magnetic moment, 421
magnetosphere, 422, 435-437, 439, 442, 508
mass, 426, 435, 635, 652
determination, 436, 443, 466
ONe, 467, 629, 630
radius, 426, 461
spin, 428, 432, 440, 441
surface nuclear burning, 462
temperature, 466

X-ray binaries, 2-3, Ch. 5, Ch. 13, 31, 40, 48, 64, 280
accretion, see accretion
binding energy, 345
eclipses, 236, 624, 626
ellipsoidal modulation, 234, 236, 243, 255
extragalactic, 475486, 492-498
formation and evolution, Ch. 16, 157, 368-372
asymmetric supernovae, 625, 648—-650
common envelope (CE), 526, 539, 550, 625, 638,
646648
merger rates, 658—659
Galactic, 476
in globular clusters, see globular clusters
inclination (i), 236
iron lines, 157, 176-178, 205
jets, 1635, see also jets
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lightcurves, 169-179
luminosity, 169-179
magnetically active, 344, 360, 365-367
orbital periods, 18, 368, 533, 623
table of, 158
ultrashort, 346, 348, 370, 371
orbital separation, 2
peculiar, 630
pulsars, 331-332
quasi-periodic oscillations, see under X-ray variability
radio emission, 162
jets, 162, 180, 186—190, 194, see also under jets
spectra, 169-179
table of, 632
temperature, 18
transients, see X-ray transients
variability, 476
vs. active galactic nuclei, 47, 195
X-ray bursts, 1, Ch. 3, 11, 15, 28-31, 45, 46, 83, 168, 216,
217, 222,223,231, 269, 271, 341, 350, 422, 524,
528,531,552, 628
as standard candles, 122
blackbody, 121
burst oscillations, see burst oscillations
distance determination, 29
Eddington limit, 28, 121
intervals, 30
luminosity, 121
photospheric radius expansion (PRE) bursts, 28, 117,
121-124, 126, 129, 138, 141, 145
touchdown, 121
recurrence times, 116, 126128, 533
in superbursts, see superbursts, recurrence times
spectra, 113, 114, 124-126
double peaks, 122, 170, 175
profiles, 121
superbursts, see superbursts
suppression, see superbursts, burst suppression
thermonuclear flash model, 114, see also thermonuclear
burning
vs. observation, 118-121
timescales, 29, 113, 115, 133, 170
Type 11 X-ray bursts, see Type 1I X-ray bursts
variability, millisecond, see burst oscillations
X-ray flashes, Ch. 6, 269, 593
afterglows, 273
gamma-ray emission, 269
IR emission, 270
models
baryon loaded fireball, 275
off-axis jet, 275
optical emission, 270, 274
origins of, 273-275
radio emission, 274
spectra, 269
power-law, 270
timescales, 270
vs. gamma-ray bursts, 272-273, 275, 276
X-ray luminosity function, 477, 484, 497-498, 537
source classification, 485-486
star formation rate (SFR), 537
X-ray novae, 164, 179, 629
IR emission, 233
lightcurves, 231
mass, 231
optical emission, 233
quiescence, 231-234
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recurrence times, 164
timescales, 231

X-ray pulsars, 5, 30, 31, 116, 151, 231, 283, 343, 439

beam, 71
fast rotators, 6, 11-14
luminosity, 290, 292
periods, 6
evolution, 6, 7
table of, 11
radio counterparts, 285
slow rotators, 67
spectra, 10, 11
Planck-like, 302
table of, 219

X-ray sources

bursters, see X-ray bursts
class I, see high-mass X-ray binaries
class II, see low-mass X-ray binaries
extragalactic, Ch. 12, 484-485
elliptical, 492-498, 541
evolution, 500-502
globular clusters, see globular cluster sources
luminosity function, see X-ray luminosity function
M31, 476-480
M81, 480481
M83, 481-484
M101, 481-484
S0, 492-498
table of, 494
galactic distribution, 623
gamma-ray counterparts, 178, 180
globular clusters, see globular cluster sources
high-mass X-ray binaries, see high-mass X-ray binaries
low-mass X-ray binaries, see low-mass X-ray binaries
multi-wavelength correlations, 499-500
optical counterparts, 16-20, 179
radio counterparts, 178, 194, 196, 491
soft X-ray transients, see under X-ray transients
transients, see X-ray transients
Type I, see high-mass X-ray binaries
Type 11, see low-mass X-ray binaries
X-ray variability, see X-ray variability

X-ray transients, 7, 14-16, 27, 31, 46, 114, 230, 347, 400,

477
fast (FXTs), see fast X-ray transients
hard, 47
jets, see jets, from X-ray transients
occurrence of, 523
quiescence, 15, 47, 114, 128, 518
soft, 381, 495, 512, 517-534, 541, 629-630, 638
long-period, 531-534
post-minimum, 529
short-period, 523-528
timescales, 267, 517, 629
variability, 530
X-ray novae, 162, 231, see also X-ray novae

X-ray variability, Ch. 2, 24-28, 168

amplitude, 95
chaos, 43, 96
components, 55-60
high frequency, 55-57
low frequency, 57, 81, 89-91
table of, 56
table of symbols, 58
cross-coherence, 95, 199
cross-correlation function, 41
decoherence, 73
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X-ray variability (cont.)
echo mapping, see echo mapping
Fourier spectra, 32, 4043
frequency correlations, 60—-64
BH relation, 62
PBK relation, 63, 68
WK relation, 63
millisecond burst, 24, 39
models, see accretion disk, models
modulation, 73-74
noise, 41
band-limited, 41, 195
flat-topped, 41
peaked, 41
power-law, 41, 91-92
optical counterparts, 190
phase, 95
power density spectra, 41, 183, 194, 195, 198
quasi-periodic oscillations, Ch. 2, 8, 24-28, 40-42, 47,
49, 157, 179, 183, 190, 196, 198-203, 446, 489
constant-frequency, 24
hectohertz, 57, 60, 81
high frequency, 162, 193, 194, 200-203, 205
in bursts, see X-ray bursts
kilohertz, 74-81, 129, 139, 200, 205, 250, 628, 654
low frequency, 162, 168, 198-199
signal-to-noise, 42, 76

table of, 9

variable-frequency, 24
rapid, 1, 11, 64
root-mean-square (rms) variation, 42
shot noise, 43, 74, 89, 91
source states, see source states
spectroscopy, 43—45
timescales, 24, 41, 47
timing, 40, 42, 97, 168, 198, 205, 216
twin peaks, 56, 80

XEUS, 152
XMM-Newton, 22,43, 113, 114, 124, 152, 177, 181, 281,

283,295, 304, 306, 311, 313, 323, 330, 332, 361,
366, 431, 443, 453, 461, 466, 470, 475-479, 486,
487, 489, 500, 561

Z Cam stars, see under cataclysmic variables, dwarf novae
Z sources, 46, 49, 124, 127, 151, 253

accretion, Eddington limit, 46, 82, 403
jets, see under jets, from neutron star binaries
source states, 60
branches, 53-54
hysteresis, 54
X-ray variability
horizontal branch quasi-periodic oscillations, 81, 90
models, 81
normal branch quasi-periodic oscillations, 82
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