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Index

Symbols
R parameter, 164, 176, 363
r-element, 267
s-element, 48, 232, 242, 246, 380
S-factor, 40
Δ parameter, 367
A parameter, 366
R2 parameter, 167

A
absolute magnitude, 18, 118, 147, 152, 306,

317, 427
absorption-feature index, 455, 475
abundance, 363
activity–age relationship, 358
adiabatic temperature gradient, 245
AGB-manqué, 199, 200
age determination, 299, 339, 342, 356, 394, 422
age–metallicity degeneracy, 417, 420, 426, 460
age–metallicity relationship, 212, 348, 399, 460
alpha-element enhancement, 139, 435
anomalous cepheid, 164, 190, 201
apparent magnitude, 13
astrophysical factor, 40
atomic diffusion, 19, 65, 66, 103, 305, 311,

342, 345

B
Bailey diagram, 192
baryon, 3, 5, 368
basic equation, 19
beryllium, 49, 94, 343
Big Bang, 368, 400
black body, 3
Blue Hook star, 28, 132, 183, 188, 189
Blue Straggler, 110, 120, 402, 440, 473
bolometric correction, 13, 14, 85, 138, 209,

296, 317, 342

bolometric magnitude, 268, 269, 312, 330
– of the Sun, 13

born-again AGB scenario, 272
boron, 70
boundary condition, 22, 60, 340, 341
boundary of the convective region, 26, 27, 100,

186, 241
bound–bound transition, 49, 69
bound–free transition, 49, 69, 154
breathing pulse, 21, 168, 169
brown dwarf, 55, 84

C
Cameron–Fowler mechanism, 397
carbon star, 255
Cepheid instability strip, 190, 273
Cepheid period–luminosity relation, 197, 201,

263
Cepheid variable, 190
Chandrasekhar mass, 278
chemical element, 6, 29, 253, 455
CNO cycle, 28, 43, 95, 123, 156, 170, 237, 341,

379
collision induced absorption, 54
colour index, 12, 394, 468
colour–magnitude diagram, 6, 91, 294
composite stellar population, 144, 211, 212,

332, 334, 399
Compton scattering, 49
conductive energy transport, 23
conductive opacity, 23, 49, 55, 323
continuity of mass, 20
convection, 19, 23, 24, 29, 71, 74, 147, 191,

221, 287, 341
convective energy transport, 23, 27, 287
convective mixing, 29, 69, 73, 301
convective velocity, 16, 27, 65, 74, 245, 255, 362
core collapse, 48, 113
core helium burning, 47
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core hydrogen burning, 42
core mass–luminosity relation, 125, 129, 144,

239, 256, 259, 427
cosmological constant, 1, 3
cosmological parameter, 3, 152, 371
cosmological principle, 1, 3
Coulomb barrier, 41
Coulomb interaction, 34, 84, 165, 281, 307,

340, 400
critical density, 2
cross section, 29, 41, 106, 341, 377
crystallisation, 35, 277, 281, 282, 289
cumulative age distribution, 251, 423

D
DA white dwarf, 300, 301, 350
dark matter, 2, 4, 84, 443
DB white dwarf, 300, 301
Debye temperature, 281, 282, 409
degeneracy parameter, 31, 33, 62, 430
degenerate core, 10, 19, 21, 83, 124, 163, 231,

278, 302, 305
diffusion approximation, 22, 49, 58
diffusive process, 21, 73, 223, 239, 254, 372
disruption timescale, 436
distance modulus, 148, 299, 308, 329, 338,

399, 409, 430
dynamical evolution, 112, 351, 435, 446
dynamo generation, 77

E
early asymptotic giant branch, 232
early helium-flasher, 186
EC 14026, 205
Eddington approximation, 59, 60
Eddington luminosity, 269
Eddington–Sweet timescale, 72
edge-detection algorithm, 312
effective temperature, 8, 11, 38, 91, 128, 149,

170, 177, 181, 211, 228, 325
electron degeneracy, 6, 31, 32, 34, 55, 122, 184,

232, 291
electron mean molecular weight, 335
electron scattering, 3, 49, 56, 115, 164
electron screening, 42
elementary stellar population, 10
energy generation coefficient, 40
energy transport, 14, 22, 55, 191, 262
energy transport equation, 21, 59
equation of state, 20, 26, 58, 278, 420
equation of stellar structure, 8, 22
evolutionary track, 10, 59, 99, 114, 141, 156,

174, 269, 296, 419
exchange correction, 36

extinction law, 474
extremely hot horizontal branch star, 206, 385

F
fast-rotating massive star, 396
Fermi energy, 124, 278
Fermi–Dirac function, 32
first dredge up, 252, 374, 376
fitting function, 460, 470
free–free transition, 49
Friedmann–Robertson–Walker metrics, 1, 163
fully convective star, 78, 87

G
galaxy, 1, 4, 204, 211, 334, 402, 433, 443
Gamow peak, 41, 341
globular cluster, 110, 306, 314, 329, 374, 378,

428, 477
gravitational energy, 88, 94, 122, 168, 209, 234,

270
gravitational potential, 73
grey atmosphere, 58–60, 86

H
Hayashi track, 9, 115
heavy elements distribution, 339, 394
helioseismology, 66, 103, 342
helium burning, 47
helium flash-induced mixing, 101, 131, 133,

186, 189
helium-ionisation zone, 191
Hertzsprung gap, 123
Hertzsprung–Russell diagram (HRD), 8
horizontal branch, 10, 63, 169, 183, 220, 317,

318
horizontal branch type, 464, 466
horizontal method, 343, 345
hot helium-flasher, 184–186
hot-bottom burning, 240
Hubble constant, 2
hydrogen burning, 9, 42, 68, 95, 114, 127, 134,

141, 163, 179, 208
– shell, 9, 45, 79, 83, 122, 154, 170, 198,

271, 303, 404
hydrostatic equilibrium equation, 287

I
ideal gas, 122, 237, 281
initial mass function, 15, 256, 296, 435
initial-final mass relation, 256
instability strip, 120, 180, 190, 192, 318, 363
integrated colour, 18, 419, 420, 436, 446, 477
integrated magnitude, 17, 380, 399, 411, 430
integrated spectrum, 412, 436, 463
intermediate-mass star, 12, 45, 122, 256, 275
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internal gravity wave, 75, 108
interstellar extinction, 321, 331
interstellar matter, 231
ionisation, 3, 30, 34, 37, 51, 69, 84, 99, 191,

192, 221, 262, 320, 330, 368
isochrone, 8, 10, 15, 134, 180, 275, 296, 305,

316, 351, 352, 370, 389, 399, 411, 412, 464,
471, 475

isothermal core, 122, 288

J
Johnson–Cousins system, 13, 197, 314, 415,

417

K
Kelvin–Helmholtz timescale, 30, 83
kinetic energy, 22, 31, 40, 75, 115
Kramers Law, 165

L
Large Magellanic Cloud, 204, 212, 263
late thermal pulse, 276
Ledoux criterion, 26
Lick indices, 456, 459, 460, 471, 473, 474
light element, 3, 94, 139, 231, 252, 379, 385,

397
line index, 475
lithium depletion, 107
Local Group, 110, 151, 190, 202, 203, 243, 306,

329
local thermodynamical equilibrium, 19, 275
long period variable, 197, 258, 260
luminosity, 8, 9, 13, 19, 30, 47, 61, 73, 75, 97,

99, 104, 106, 117, 120, 121, 128, 134, 141,
144, 151, 161, 169, 180, 195, 209, 228, 236,
256, 262, 269, 271, 280, 282, 287, 304, 318,
320, 326, 340, 432, 437, 439, 444

luminosity function, 15, 118, 143, 151, 254,
255, 350, 357

M
magnetic field, 19, 62, 71, 77, 116, 206
magnitude zero point, 314
main sequence fitting, 306, 333, 395
main sequence lifetime, 11, 98, 141, 373
main sequence phase, 6, 11, 280, 369, 462
mass loss, 10, 61, 171, 180, 189, 228, 230, 240,

251, 254, 270, 373, 413, 440
massive AGB star, 48, 258, 396
mass-to-light ratio, 443
mass-to-luminosity ratio, 365
mass–luminosity relation, 92, 93
mass–radius relation, 94, 335
mass–radius relationship, 90, 278

mean free path, 21, 24, 55
mean molecular weight, 21, 34, 96, 122, 127,

230, 280
Mestel law, 279, 280
Mg–Al anti-correlation, 379
Milky Way, 212, 287, 348, 423, 428
Mira variable, 240, 261
mixing length, 74, 341, 342

– calibration, 345
– flavour, 148
– theory, 7, 14, 24, 39, 87, 146

model atmosphere, 6, 12, 58, 59, 148, 215, 365,
427, 470

molecular cloud, 397, 398, 435
molecules formation, 36
multiple population, 177, 220, 348, 385, 388,

396, 479

N
Na–O anti-correlation, 379–381, 385, 392
neon diffusion, 286, 287
neutrino, 42, 106
neutron, 48, 113, 252, 253
neutron capture, 42, 241, 246, 247, 252, 253,

267
neutron source, 246, 247, 251
nuclear reaction, 21, 30, 47, 79, 95, 106, 163,

247, 267, 304, 380, 396
nuclear reaction cross section, 41
nuclear reaction rate, 40, 237, 340, 341
nucleocosmochronology, 266
number count, 15, 441

O
open cluster, 108, 111, 329, 349, 359, 477
optical depth, 22, 58, 86, 287
overshooting, 26, 28, 74, 100, 166, 249, 292,

377, 426, 451

P
perfect gas, 26, 31, 165, 279
period-luminosity, 65
Petersen diagram, 120, 193
PG 1159 star, 273
phase diagram, 283–285
phase transition, 31, 56, 95, 129, 130, 136, 282,

284
photometric filter, 7, 13, 137, 179, 209, 311,

332, 385, 449
photometric system, 7, 12, 312, 357, 445
photosphere, 8, 9, 59, 84, 103, 294, 300, 427
Planck function, 49
planetary nebula, 240, 268
Population I, 62, 190
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Population II, 171, 190, 228
Population II Cepheid, 164, 196
Population III, 132, 186
post-early asymptotic giant branch evolution,

268
pre-main sequence, 75
pressure ionisation, 36, 85
pressure scale height, 67, 100, 146, 150, 245,

362
primordial helium, 3, 217, 362, 395
primordial lithium, 368, 369, 374
proton, 42, 66, 106, 186, 247, 248, 255, 272
pseudo-continuum, 456, 457, 471
pseudo-primary element, 87
pulsational-period change, 195
pulse-driven convection zone, 272
p–p chain, 42, 44, 79, 89, 95, 106, 126, 187,

237, 341, 407

R
radiation pressure, 37, 62, 64, 165, 221, 266
radiative acceleration, 65, 69
radiative energy transport, 21, 22, 123
radiative flux, 22, 59, 70, 85, 187, 215, 261
radiative levitation, 69, 71, 105, 158, 189, 214,

218, 343, 363, 371, 426, 467
radiative temperature gradient, 245
radius of avoidance, 119
Rayleigh scattering, 49, 52
Rayleigh–Taylor instability, 292
recombination, 3, 8, 70, 85, 91
red clump, 163, 208, 209, 329, 346, 463, 466
red clump star, 206
red giant branch, 6, 9, 62, 123, 312
red giant branch transition, 129
red giant star, 260, 312
reddening, 148, 151, 201, 306, 308, 321, 338,

343, 347, 352, 367, 368, 378
reddening estimation, 351
redshift, 5, 6, 149, 412, 418, 443, 469
Reimers mass loss formula, 424
relative main sequence fitting, 347
resolved stellar population, 7, 15
response function, 13, 470
Rose system, 458, 459
Rosseland mean opacity, 49, 52, 70, 164
rotation, 19, 71, 107, 156, 159, 217, 264, 358,

443
rotational mixing, 75
RR Lyrae instability strip, 63, 151, 181, 190,

192, 193, 197, 318, 320, 325, 343, 345, 346,
363

RR Lyrae star, 163, 190, 191, 202, 320, 322,
324, 365, 395

S
Saha equation, 34, 37, 38
Sakurai’s object, 270, 273
Salpeter initial mass function, 16, 143, 431,

437
Schönberg–Chandrasekhar limit, 122
Schwarzschild criterion, 25, 73, 244, 245
second parameter, 164, 180–182, 362, 385, 388
secondary element, 42, 44, 47, 95, 170
semi-convection, 26, 74, 167, 288
simple stellar population, 10, 177, 208, 209,

356
Small Magellanic Cloud, 256
solar heavy element distribution, 8, 141
solar standard model, 61
spiral galaxy, 451
Spite-plateau, 369–371
stability, 73, 78, 165, 244
standard candle, 83, 163, 171, 190, 232, 306,

312, 317, 320
star formation, 5, 15, 209, 280, 305, 397, 474
star formation history, 202, 211, 256, 314, 316,

332, 357
star formation rate, 358, 399
statistical fluctuation, 17, 401, 411, 437, 439,

463, 472
stellar atmosphere, 12, 22, 58, 137, 188, 455
stellar model, 58, 78, 95, 183, 214, 257
stellar pulsation, 191
stellar spectrum, 389, 412, 450, 467
stellar structure equation, 19, 28, 70
Strömgren filter, 356, 394
subgiant branch, 121
surface brightness fluctuation, 448
SX Phoenicis star, 120
synthetic AGB model, 257, 258
synthetic CMD, 15, 151, 332, 409
synthetic horizontal branch, 177, 318, 323,

386, 463

T
tachocline mixing, 373
Tayler–Spruit instability, 78
thermal pulse, 10, 168, 200, 237, 272, 292
thermal runaway, 47, 131, 237, 303
thermohaline mixing, 26, 78
Thomson scattering, 49
tip of the red giant branch, 154, 312
turbulence, 40, 72, 224, 226, 310, 374, 376, 377
turbulence pressure, 39
turn off, 98
turn off point, 11
Type Ia supernova, 1
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U
unresolved binary, 16, 351, 409
unresolved stellar population, 6, 449, 456, 467,

473, 475
upper main sequence, 98
UV upturn, 467, 469

V
Vega, 13
vertical method, 343, 345, 394
very late thermal pulse, 277
very low-mass (VLM) star, 84
virial theorem, 9, 83, 95, 278

W
weak interaction process, 43

white dwarf, 10
– cooling, 12, 168, 184, 231, 269, 275, 334,

350
– envelope, 275, 276
– fitting, 334
– isochrone, 12, 296, 334
– luminosity, 286
– luminosity function, 350

Y
yield, 85, 216, 267

Z
zero age

– horizontal branch, 159, 169
– main sequence, 37, 60, 84

zero point, 404, 449
– photometric system, 151, 343, 368, 404




