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absorption
dust 7
lines 98
abundances, see nucleosynthesis
abundance distribution function (ADF)
359
accretion disk 70
magnetic field 274
standard model 275, 413
viscosity 273
active galactic nuclei (AGNs) 100
accretion disk 180-2, 204, 252-5, 259
broad-line region 174, 178-9, 182-3,
186, 219-20, 250
central engine 182-4, 186, 197, 202,
204-5, 211, 214, 322-5
definition 171-4, 218-19
dust, see scattering
ionization cones 181-2, 221
jet structures 180
LINERs 186-8, 197, 212
narrow-line region 174, 176, 179,
183, 219, 220
photoionization 174, 204
polarization, see scattering
projection effects 221-4
radio emission 180
scattering 180-1, 198, 203-24, 211,
219-20, 263

[439]

shocks 186-7
superluminal motion 218, 223, 240-8
variability 204, 207-8, 211
X-rays 187-8
adaptive optics 138, 149, 268
aether 382
age-metallicity relationship 7
as function of Galactocentric distance
28-30
the Galaxy 21-5, 360
the Magellanic Clouds 25-8
Alpher-Herman radiation, see cosmic
microwave background
Ambartsumian, V. 70, 72-3, 75
asteroseismology 422-3
astroarchaelogy 399

Baade-Wesselink method 397
baryogenesis 386-7
beryllium 349-51, 391, 414
Big Bang 30-8, 52, 67, 68, 72, 111,
116-17, 119, 286
baryon-to-photon ratio 312-13, 343
last-scattering surface 312
nucleosynthesis 111, 289, 311-13,
321, 343, 349-50, 380, 383, 392-4
Big Crunch 116, 392
BL Lac objects 243, 395
0019+011 (UM 232) 139
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BL Lac objects (cont.)
0059-2735 143
0842+345 (CSO 203) 139
1246-057 139, 141-2
1303+308 139
1413+117 139
PG0946+301 143-4
Black hole 347, 374-5, 399, 407-10
accretion disk 273, 276, 282, 286,
403, 407-8
Bekenstein-Hawking entropy 289
binary systems 401
dark matter 315
dynamical evidence 282-5
flares 326
Galactic 399, 417
Lense-Thirring precession 273
mergers 329-30, 400
primordial 270, 285-9
scattering 276
stellar 270
supermassive 70, 270, 280-2, 304,
323-9, 408, 417, 425
viscosity 273
worm hole 290, 297, 299, 307, 308
Blandford-Znajek process 298, 328
Blazars 224, 242, 260
boron 350-2, 391
meteorite abundance 378
Brans-Dicke theory 114
broad-absorption-line QSOs 139-45,
155-6, 158, 167, 185
Brown, Bonner and Weir, The Next 100
Years 4
brown dwarfs 50-2, 60

Cambridge Catalogue (3C)
3C47 232
3C48 101
3C196 165-6
3C270 (NGC 4261) 221
3C273 85, 98, 163, 265, 281
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3C279 85, 246
3C324 237-8
3C368 235-6
3C371 243
calcium 148
Cambridge Revised Catalogue (3CR) 78,
102, 218, 221, 224-5, 234-40, 261,
263
carbon 140, 144, 156-7, 178-9, 347,
353, 377, 379, 392, 395
C IV 21549 141-2, 144-5, 152, 160,
167,178
Casimir effect 300
Cepheids 59
Chandrasekhar limit 271, 354
chemical evolution 343, 349, 352-65,
424
classical vs physical methods 55
Clusters
016+16 333
Abell 2218 316
Coma 32-4, 49, 62, 321
Fornax 32-4, 134, 136
globular 51, 67, 110, 120-2, 130-6,
337, 341-2, 371-2, 405
Hercules 49
Pleiades 51
Virgo 32-4, 42, 59, 85, 152
virial theorem 70, 72, 316
young open 51, 166
collision strengths 177-8
CN interstellar absorption 37
CO 203, 263
Coma cluster 32-4, 49, 62, 321
Comptel Observatory 377
Compton Gamma-Ray Observatory 246,
259
comptonization 407-8, 413
cooling flow 238
Copernicus satellite 345
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cosmic microwave background 59, 68,
72,118, 126, 289, 311, 318, 320,
331-3, 338-9, 377, 393-4

Cosmic Microwave Background Explorer
(COBE) 311, 321-2, 333, 339

FIRAS experiment 311

cosmic rays 349-52, 393, 378-9, 390,
418, 424

cosmic strings 385, 387

cosmogony 7, 28, 64, 70, 74-84, 318,
382

cosmological constant 66, 114, 116,
319, 322, 335, 384, 387-8

Crab nebula 402

critical density 110

Cygnus A 240

Cygnus X-1 259, 401, 404, 407-11,
416-17

D, -orelation, see Faber-Jackson relation
dark matter 7, 70, 119-20, 128, 267,
310, 334, 338, 379, 382, 392
baryonic (BDM) 46, 111, 119-20, 128,
313-17, 343, 346
mixed models (MDM) 319, 322
non-baryonic (NDM) 317-19, 343
primordial isocurvature baryon
model (PIB) 321, 324
standard cold model (CDM) 319, 322,
335-6, 340
deceleration parameter 111, 320-2,
396-7
density-morphology relation 7
density parameter () 111-12, 117-20,
129, 315, 319-22, 343, 346, 380,
382, 396
deuterium 111-12, 314, 317, 350,
374-5, 402-3
primordial 345-6, 348, 370, 373,
394-5
distance scale, see Hubble constant
Doppler broadening 169, 211

[441]

Draco system 133
dwarf spheroidals 120

Eddington luminosity 191, 259-60, 274,
324, 403-5, 415

Einstein-de Sitter model 116-17, 321,
360

ELS model 9, 17-18, 24, 357

emission-line diagnostics 174, 186

equation of state 49-50, 271, 301, 335

Eridanus system 126

European Southern Observatory (ESO)
161, 167, 428

Faber-Jackson relation 118

Faint Object Camera 149, 151, 160, 181

Faint Object Spectrograph (FOS) 143,
148-52, 166, 181, 192

Fanaroff-Riley classification 224, 243-4

Friedmann-Lemaitre-Robertson-Walker
expansion 30, 37, 65, 71, 75, 111,
114, 116, 320, 382, 384

G-dwarf problem 356, 359
Galaxy
chemical evolution of, standard
model 22
ELS model 9, 17-18, 24, 357
formation 379
initial-mass function 340, 354, 370,
424
mergers 7, 18-21, 67-8, 110, 120,
193-7, 206, 214-5
Searle and Zinn model 9, 357
star-formation rate 7, 15, 340, 424

galaxies

age-metallicity relation 21-30, 343,
349, 352-65, 424

association with quasi-stellar objects
76-90

bars 196

bulge-to-disk ratio 17
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galaxies (cont.)
cD 239
compact groups 69-70, 88-90
VV172 73
counts 7
dwarfs 120, 163-4, 190, 284
giant ellipticals 238-9, 264, 284
HII regions 174
kinematics 7, 383
mass-to-light ratio 283, 295
morphology (peculiarity) 9, 69,
184-5, 190, 212
peculiar 60, 69-70, 120, 188
primeval 8-9
spiral 7, 13, 284
starburst 174, 190, 195, 202-3, 215,
217
tidal fields 61-2, 67-8, 180
ultraluminous infrared 197, 212-13
gamma rays 218, 246-8, 259-60, 352,
375-9, 390, 408-10, 424
giant molecular clouds (GMCs) 405
Gunn-Peterson effect 149
gravitational theory
C field 75
Einstein, A. 65, 75
general relativity 114, 382-3, 417
vs inertia 124, 129
lensing 119-20, 128, 163, 185, 211
radiation 269, 299, 328-9, 399-400
repulsion 297, 299-301
gravitinos 310, 393

H Il regions 187

He II absorption, QSO 149-52, 169

Hamann, F. 157, 168-9

Hanbury-Brown, R. 105

Harrison-Zel’dovich fluctuation
spectrum 16, 61

Hawking, S. 117

Hawking quantum process 270, 286-8

Heisenberg uncertainty principle 386

[442]

helioseismology 422-3
helium 49, 174, 179, 182
helium-3 111, 345
primordial 311, 344, 346-8, 369-70
rate of change (dY/dZ) 346-7
Herbig-Haro objects: HH212 262
Hickson group 58
Higgs field 301
High Resolution Spectrograph (HIRES)
141, 145, 151
high-velocity clouds 164
Hilbert, D.
23 maths problems for the twentieth
century 2-3
biographical note by C. Reid, quoted 1
Hipparcos 127-8
HIRES, see High Resolution
Spectrograph
Hoyle, F. 66, 73, 266
Hubble, E. 64, 430
Hubble constant 7, 38, 59, 65, 75, 110,
117-18, 315, 335, 384
Cepheids 42
Faber-Jackson relation 118
Ford-Jacoby-Giardiullo planetary
nebula method 38
redshift-distance relation 64
selection bias 39, 42
supernovae 38, 322, 396-7
Tonry-Schneider surface-brightness
fluctuation method 38
Tully-Fisher relation 38
Hubble sequence continuity 8-10, 21,
55, 62
QS0 91
van den Bergh luminosity classes
12,21
Hubble Space Telescope 42, 48, 56, 61,
102-3, 126-8, 137-8, 143, 149-52,
160, 165, 177, 181, 188-9, 191-2,
196, 218, 234-40, 264, 284, 316,
326, 341
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Humason, M. 209-10
hydrogen 49, 148, 156, 164, 174,
181-2, 250, 314
molecular 405-6

inertia 124-5

inflation 116-17, 299, 304-5, 319, 340,
392

Infrared Astronomical Satellite (IRAS)
119, 185

IRAS 10124, see quasi stellar objects

(QSO0s), FSC10124+4724

initial-mass function 340, 354, 370, 424

intergalactic medium (IGM) 8, 149-51,
162, 260

interstellar medium (ISM) 29, 112, 194,
343, 345-6, 350, 352, 423-4

IRCAM3 infrared camera 235

iron 167, 174, 176-7, 354, 358, 392

IRON project 177

Jeans mass 61
jets 402
optical 192
protostellar 262, 401
radio 180-1, 406
superluminal 401, 411-12, 418, 424

Keck 10-m telescope 137, 141, 145,
148, 151, 153, 156, 162, 314, 339,
345, 428

Kerr metric 298, 327-8

Kerr singularity 417-18

Kitt Peak 189

Kormendy, J. 295

Kristian, J. 48, 57-8, 207

Laing-Garrington effect 234

Laplace’s equation 114

Large-scale streaming motions, see
density parameter

Las Campanas 207

[443]

Laser Interferometer Gravitational Wave
Observatory 270
Lense-Thirring drag 298
Lick (Galaxy) Catalogue 79, 82-3, 106
Lick Observatory 3-m Shane Telescope
137, 141
light elements, origin of 350-2, 377-9
line locking 142-3, 160-1
LINERs, see Low-Ionization Nuclear
Emission Regions
lithjum 111-12, 344-5, 348-52, 375,
380, 402, 410, 414, 418
Spite plateau 345, 348
Local Group 58, 118-19, 129
Low-Ionization Nuclear Emission
Regions (LINERs) 186-8, 197, 212
LMC, see Magellanic Clouds
LS coupling 111
Lyman o 98, 120
damped absorption system 139, 148
forest 139, 151-2, 161-4

Mach’s principle 110, 112-17, 123-4,
338
Magellanic Clouds 25, 72, 403
Magellanic Stream 122
magnesium 143, 151, 392
magnetic fields 379, 413, 415, 423-4
magnetic jets 259, 296
magnetic monopoles 382-7, 392
main sequence turn-off ages 22
mass function 7
stellar 49-52, 60
galactic 62
mass loss 271
master parameter 10
Mathematics, Second International
Congress of 1
Mauna Kea 196
Messier Catalogue objects
M31 58, 119, 193, 206-7, 216, 284
M32 183, 284
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Messier Catalogue objects (cont.)
M33 193
M67 22-5
M82 86, 152
M84 85, 265
M87 (Virgo A) 85, 192, 244-5, 260,
262, 265, 284-5, 405
Minkowski, H
Minkowski, R. 209-10
and Hilbert 1-2
Minkowski space 113-16
Milky Way 119, 193, 284
black-hole formation rate 272-3
centre 327, 400, 419
dark matter 128
formation of halo 120-2, 130-6, 164
thick disk 357-8
Mirabel, L. 406, 411, 418
Mt Palomar 13, 126
Mt Wilson 209
multiple systems, stellar 60

National Radio Astronomical
Observatory 192
neon 145, 156, 168-9, 174
neutrinos 128, 310, 312, 317-19, 335,
351, 383, 393, 399-400
neutron stars 269-71, 277-8, 299,
303, 399, 402, 407-10, 415-16,
424-5
neutrons 390, 414
Newton, L.
absolute space 112
water rotation experiment 113
NGC Catalogue objects
NGC 188 22-5
NGC 450 86
NGC 520 87
NGC 1068 180-1, 210, 211, 219-21
NGC 1097 86
NGC 1851 126
NGC 2110 184

[444]

NGC 2639 86
NGC 2903 87
NGC 2916 87
NGC 3079 86
NGC 3115 193, 283, 284
NGC 3377 193, 284
NGC 3783 179
NGC 3810 86
NGC 4151 179, 204, 211, 259, 402,
408, 419-20
NGC 4258 86, 284, 326
NGC 4261 (3C270) 221
NGC 4319 87
NGC 4496 40
NGC 4536 40
NGC 4550 86
NGC 5278 184
NGC 5548 179, 184
NGC 6814 329
NGC 7006 126
NGC 7469 217
NICMOS infrared camera 189, 239, 264
nitrogen 140, 156-7, 174, 179, 181,
184, 346-7, 353
Nova Muscae 1991 278, 410
Nova Scorpii 412
nucleosynthesis
Big Bang 111, 289, 311-13, 321, 343,
349-50, 380, 383, 392-4
mixing induced by rotation 349
stellar 22

Ophiuchus, lithium isotopic ratio 378
Oppenheimer-Volkoff limit 271
Orion nebula 352, 377, 392, 414
Owens Valley interferometer 263
oxygen 148, 174, 181, 184, 216, 346,
350, 358, 377, 379, 392
oxygen-to-iron ratio 337, 363, 371-3

Palomar 15 system, 126
Penzias A., and Wilson R. 338, 394
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period-luminosity relation 54-5

Perseus A merging clusters 133

Perseus X-ray nova 409

Petrosian radius 32, 56

physical vs classical methods 55

phosphorus 144, 156

photinos 310

photoionization 169, 174, 202

Planck time 388

Pleiades cluster 51

polarimetry 399-400, 419

primeval galaxies 8-9

primordial isoccurvature baryon model
(PIB) 321, 324

proton, stability of 386, 390-2

quantum fields 300
quantum chromodynamics (QCD) 380
quark-gluon plasma 382
quark-hadron phase 301, 379-80, 387,
390-1
quark nuggets 379
quasars 52, 103, 323-5, 339, 341, 360
dead 266-7, 283, 325-7
quasiperiodic oscillations (QPOs) 403,
409-10, 416
quasistellar objects (QSOs)
absorption lines, types 138-9
Arp 76
associated absorption systems 144-7,
155-6, 158
association with galaxies 76, 90,
98-100, 426
astrometric reference 134
BALs 139-45, 155-6, 158, 167, 185
blueshifted 103
CS0203 (0842+345) 139
CSO755 145
discovery 69-71
examples 87
FSC 10124+4724 185, 197
Hell absorption 149-52, 169

[445]

Hubble sequence 91

luminosity 188-91

0Q172 (1442+101) 150-1

PHL5200 158, 165

PKS1935-692 151

PKS2349-014 190

projection effects 164-5

Q0107-025A, B 152

0Q0302-003 151

radio properties 157-8, 160, 258

redshifts 139, 141, 144, 160

UM 232 (0019+011) 139

UM 670 151

UM 675 149, 155-6

variability 139-40, 144

X-ray properties 158, 168
0535+26 402

see also Lyman «

radio sources 68, 70-2, 85, 180

asymmetry 224-30

blue bump 255

counts 68, 70-2

galaxy 221, 240

quasar 221, 240, 261

jets 223, 231-4, 240, 252

loud vs quiet 255-6, 258

optical scattering 223, 232, 236, 260

Seyfert galaxies 180

vs optical 223, 234-8
radioactivity 55, 65
recombination coefficients 348, 350
redshifts

anisotropy 337

cosmological 84

intrinsic 84, 88, 331, 426

periodicity 91-3, 105

quantized, see Tifft effect
reverberation mapping 178-9, 183, 208
Revised Shapley-Ames Catalogue 12
Rutherford’s method 67
Ryle, M. 66, 72
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Sagittarius A 204, 310, 400, 404-5, O and OB types 174, 182, 184, 377-8
419-21 proper motion 358
Sakharov oscillations 334 protostars 401
Salpeter time 324 quark 271
scalar field 301 r-process 353, 358, 364-5
Schwarzschild radius 70, 259 (€S22892-052 365
Scorpius X-1 277 RR Lyrae stars 54
Sculptor system 133 s-process 353
Searle and Zinn, galaxy formation 9 spectral classifications 51
Second Reference Catalogue of Bright $S433 261-2
Galaxies, The 79 white dwarfs 271, 353
Seyfert, C. 210 Wolf-Rayet 202
Seyfert galaxies 69, 100, 174-5, 179, Steady State theory 66, 71-4
180-1, 186-7, 202, 219-20, 248-51, quasi-Steady State theory 75, 332
419 Stebbins-Whitford effect 66
IZw1 101 Stefan’s Quintet 73
OZw1 101 stellar evolution 67-8, 422-3
Mrk205 87, 106 stellar populations 424, 429
Mrk315 196 Steward Observatory 189
Schmidt’s law 355 Sunyaev-Zel'dovich effect 55, 396-7
Seyfert’s Sextet 73 supernovae 22, 38, 271-2, 320, 347,
Shapley-Ames catalogue 76, 78, 106 351-2, 363-4, 375, 377, 400
silicon 49, 143, 392 massive stars 143-4, 211, 356
SMC, see Magellanic clouds type la 354, 356
SN1987A 408

envelope expansion 40
Hubble constant 38
solar system 112 time dilation 7, 35-7

space shuttle Columbia 181 supersymmetry 384, 388, 392-3
Spite plateau 345, 348, 350 surface brightness

star formation rate 354-5, 359, 370 detectability of galaxies 101-2

solar internal structure 422-3

stars Tolman test 31-5, 55, 56
asymptotic giant branch (AGB) 7, 343, surveys
353 CfA 194
binaries 270, 272, 306 faint-galaxy 93, 106
counts 7

Large Bright QSO 139

diffusion 370 synchrotron emission 68

hadronic 271
helium 204, 405, 420

lithium telescopes
HD84937 349 gamma-ray
metal-deficient 343, 350, 378-9 Fly’s Eye detector 425
neutron 270 infrared
[446]
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Infrared Astronomical Satellite
(IRAS) 119, 185
Infrared Space Observatory (1SO)
213
UK Infrared Telescope 235
optical
2.3-m, Steward Observatory 189
8-10-m class 149, 153, 158
100-inch reflector, Mt Wilson 210
Canada-France-Hawaii Telescope
59, 149
Keck 137, 141, 145, 148, 151, 153,
156, 162, 314, 339, 345, 428
VLT (ESO) 428
ultraviolet
WUPPE experiment 180-1
X-ray
Ariel-5 401
ASCA 328, 419-20
AXAF 169
Einstein 404, 406
EXOSAT 409
Ginga 401
GRANAT 251, 259, 401-2, 404, 406,
409
INTEGRAL 412
ROSAT 82-4, 158, 187, 419
Spectrum X-Gamma 402
UHURU 277
Tifft effect 90, 104, 427
time travel 53, 290, 302-3, 305-9,
425-7
Tolman test, surface brightness 7, 31-5
Tully-Fisher relation 38-40, 43, 118

Universe
Eddington 65
expanding 8, 65,99, 116, 270, 286,396
future 53
missing mass 60, 110
origin of matter 7, 53, 66
origin 53, 99

[447]

pre-expansion 53, 305
structure 53, 116, 129
Ursa Minor system 133

van den Bergh, S. 133

van den Bergh luminosity classes
11-12, 42

VIRGO project 270

virial theorem 70, 72, 316

VLBA 192, 242

VLA 192, 196, 224, 235, 237, 411

Wampler, E. 161, 167

Wide-Field Planetary Camera 189, 191,
196

WIMPs 336

Wolf-Rayet stars 202, 391

X-rays 187, 202, 218, 246-51, 259-60,
280, 316, 321, 328-9, 383, 400,
418-19

binaries 276, 278, 399, 423
V404 Cygni 278, 411

Galactic Centre 404-10
1E1740.7-2942 406

Magellanic Cloud sources 278, 280,
403

novae 259, 401, 410-12, 409
A00535+26 402, 408, 416
A00620--00 278, 411
GRS1757-258 406
GRS1923-15 411
GX339-4 407, 409

QSOs 158, 168
0535+26 402

superluminal sources 401

Zel'dovich, Ya., astrophysical
cosmology 430

Zwicky, F. 72

equipartition of energy, Boltzmann 49
expansion of Universe 65
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