
Index 
active galactic nuclei (AGN) 160 
Ap stars (see rapidly oscillating Ap 
stars) 

Baade, W. 61 
Baade-Wesselink methods (see 
Cepheids, 3 Set stars, RR Lyrae stars) 

/? CMa variable stars 
/? Canis Majoris 183 

/? Cep stars 
ytfCephei 184-185,186-187 
/? Cep stars in LMC clusters 164-166 
fi Cep stars in SMC 164 
binarity 171-179 
high-resolution spectrography 173 
line-profile variations 182 
location in HR diagram 136 
non-radial pulsations 182 
OPAL opacities 163-170,221 
period changes and pulsation 171-179 
pulsation anomalies 184-185 
pulsation mechanism 164,171-179 
searches for /? Cep stars 172-173 

BL Her stars (see Cepheids) 
blue straggler stars 31-52,347 
B-type variable stars 

slowly pulsating B stars 180-181 

Cepheid variable stars 
anomalous Cepheids (ACs) 31,37, 

43^5,353 
asymmetry of metallic lines 375 
ACs in Sculptor dwarf galaxy 43,358 
Baade-Wesselink methods 73-76,84, 

90,238,375 
Barnes-Evans method 386 
BL Her stars 31,39-43,277,378,422, 

423^124 
binary Cepheids 43,73,74,387-395, 

406-407,408,423 
bump and beat masses 237,239,268 

bump progression 237,261,268 
C-a classification 370 
C-b (s-Cepheids) classification 370 
classical models of Cepheids 285-293 
colours of (anomalous) Cepheids 

43^14,90 
diffusion in Cepheids 244 
double-mode Cepheids 372,377,382 
evolution of Cepheids 419 
extragalactic (anomalous) Cepheids: 

in IC4182 53-60 
in LMC 285-293,359-367 
in NGC 6822 91 
in SMC 43-45,285-293,349-356, 

359-367 
in Sculptor dwarf galaxy 43^15 
in Ursa Minor dwarf galaxy 43-45 
in Virgo cluster galaxies 81-89 
in WLM (DD0221) 92 

faint Cepheids 369 
first-overtone Cepheids 31-52,370, 

377 
forgotten Cepheids 368 
Fourier decomposition 268-269,370, 

386 
W./3 photometry 90 
Hertzsprung progression 370,371 
individual Cepheids: 

a Ursa Minoris 77 
AR Per 25 
AU Peg (Pop II) 423 
AV Ser 333 
AW Per (binary Cepheid) 408 
AZ Cen (first-overtone pulsator) 

377 
BB Cen (first-overtone pulsator) 

377 
BB Pup 25 
BB Sgr 77,90 
BD Cas (candidate binary) 407 
BG Cru (first-overtone pulsator) 

377 

431 
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BLHer 
BY Cas (candidate binary) 
CEa Cas 
CEb Cas 
CFCas 
CR Cep (candidate binary) 

31 
407 

77 
77 
77 

406^07 
CS Vel 
CVMon 
8 Cephei 
DLCas 

76-78 
77,90 

386 
77,90 

DW Per 368,369 
DR Vel (candidate binary) 

' 406-407 
7j Aquilae 386 
ER Car (candidate binary) 407 
EU Tau (candidate binary) 407 
EV Aur 368 
EV Set (candidate binary) 77,407 
EY Car (fundamental mode 
pulsator) 377 
FF Aql 386 
FM Cas (candidate binary)406-407 
GY Sge ' 77 
HK Cas 369 
HR 7796 385 
HZ Per 368 
IN Aur 369 
KN Cen (binary) 388 
KQ Sco 77 
MM Per 368 
MY Pup (candidate binary) 407 
QZ Nor 77 
RS Boo 335 
RS Pup 77 
R TrA 377 
RU Set 77 
RV Cet 333 
RW Cam (binary) 388 
RY Vel (candidate binary) 407 
RZ Vel 77 
S Mus (binary) 387,392,393 

S Nor 77,90,375 
SS Leo 25 
SS Set (candidate binary) 407 
SU Cas 77,90 
SU Cyg (binary) 393 
S Vul 77,373 
SV Per (binary) 388,390 
SV Vul 77,90,373 
SW Vel 77,90 
SX Per 368 
SY Aur (candidate binary) 407 
SY Nor (binary) 388,390 
SZ Tau 77,90 
T Mon 77,373 
TU Cas (double-mode) 372,382 
TW Nor 76,77,78 
U Car 77 
U Sgr 77 
UY Per 77 
UX Car 377 
V340 Nor 77 
V367 Set (in NGC 6649) 77,90,382 
V381 Cen (candidate binary) 407 
V395 Cas 368 
V402 Cyg (candidate binary) 

406-407 
V419 Cen (candidate binary) 407 
V440 Per (candidate binary) 

406-407 
V445 Oph 25 
V526 Aql 369 
V588 Cas 368 
V636 Sco (binary) 392 
V1033 Cyg 369 
VI046 Cyg 369 
VI154 Cyg (candidate binary) 

406-407 
VI344 Aql (candidate binary) 407 
V Cen 77 
VY Car 77 
VZ CMa (candidate binary) 

406^07 
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VZCnc 
W Vir 
WZSgr 
X Cygni 

243 
61 

77,90 
373,386 

XY Cas (candidate binary) 407 
XZ Dra 333 
Y Oph 373,375 
YZ Aur (candidate binary) 407 
£ Gem 77,90 

infrared photometry of Cepheids 
61-71 

kinematics of Galactic Cepheids 
95-101 

light curves of Cepheids 244,422 
location of Cepheids in the H-R 
diagram 136 
Los Alamos opacities 238 
low-amplitude Cepheids 385 
luminosities of Cepheids 90,237 
masses of Cepheids 268 
mass luminosity relation 240 
mechanism for multimode pulsation 

268 
modelling Cepheid pulsations 

267-274 
period changes of Cepheids 419 
period ratios of Cepheids 371 
period ratio (Petersen) diagram 

237,371 
P-L relation 56,58,61-71,72-80,237 
P-L-C relation 72-80,97 
P-R relation 90 
P-R-ma.ss relation 238 
Pop I (classical) Cepheids 370-371, 

377,424 
Pop II Cepheids 31-52,371,378-379, 

423-424 
radial velocities 385,386 
resonance 237,371 
s-Cepheids 268,370,419 
stability of light curves 422 
statistical parallaxes of Cepheids 73 

surface-brightness method 386 
ultraviolet studies of Cepheids 

387-395 
W Vir stars 31-52,61,378,419 
ZAMS-fitting distance scale 73-75,90 

deceleration parameter (q0) 4 
8 Scuti stars 

Baade-Wesselink radii 104 
diffusion in 8 Set stars 248-250 
dwarf Cepheids 374,419 
Fourier decomposition of 8 Set stars 

104,144-146,147,148,149,150 
identification in RR7 field 346 
individual 8 Set stars: 

AlVel 135,137,142 
/? Cas 137,396 
BI CMi 149 
DY Her 104 
DYPeg 104 
EH Lib 104 
ET And 424 
y Boo 137 
HD 18878 149 
HD 93044 144-146 
HD 224639 149 
K2 Bootis 137 
K2 Boo 396 
/ Car (binary) 387,394 
ol Eri 396 
T Cyg 396 
rPeg 137,147,396 
d2 Tau 135,140,141 
p Pup 396 
V1719 Cygni (dwarf Cepheid) 374 
X Caeli 149 
1 Mon 135,138 
4 CVn 136 
28 And 137 
44 Tau 149 
69 Tau 396 
71 Tau 396 
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large amplitude S Set stars 104 
location in the instability strip 

125-126 
luminosities 104 
mode determinations 147,148 
multiperiodic 8 Set stars 149 
nonradial p- and/or g-modes 243 
non-radial pulsation 135-143 
non-linear radiation hydrodynamical 
calculations 242 
spectral lines 396 
spectroscopic abundances 374 
SX Phe stars (see separate entry) 
X-ray sources in S Set systems 396 

Dn-<r relation 81 
dwarf Cepheids (see S Set stars) 
dwarf galaxies 

distances 32 
individual dwarf galaxies: 

Ursa Minor dwarf galaxy 34,35 
Sculptor dwarf galaxy 358 

dynamical parallax 76 

Faber-Jackson relation 49 

26 galactic centre 
globular clusters 

ages of globular clusters 3-14 
luminosity functions 9,81 
individual globular clusters: 

NGC 104 (47 Tuc) 91-92 
NGC 1851 91-92 
NGC 2419 42 
NGC 2808 280 
NGC 3201 22,33,324 
NGC 4147 324 
NGC 4372 46 
NGC 4590 (M68) 320,324,329,330 
NGC 4833 4,324 
NGC 5139 (w Cen) 22-26,39,42, 

46-49,297-299,322,378-379 
NGC 5024 (M53) 316,320,324 

NGC 5053 46^18,52 
NGC 5272 (M3) 3,22,23,26,42, 

295,316,320,324-332 
NGC 5466 22,43,46-48 
NGC 5904 (M5) 22-24,30,42,316, 

320,324,329,330,332 
NGC 6093 (M80) 42 
NGC 6121 (M4) 22-27,33,335-336 
NGC 6171 (M107) 22,33,52,316, 

320,324 
NGC 6205 (M13) 3,4,33,42,43,39 
NGC 6254 (M10) 43 
NGC 6266 (M62) 324 
NGC 6273 (Ml9) 43 
NGC 6341 (M92) 24-26 
NGC 6388 338 
NGC 6402 (Ml4) 39,41,43 
NGC 6626 (M28) 43 
NGC 6656 (M22) 4 
NGC 6838 (M71) 46,47 
NGC 6752 43 
NGC 6864 280 
NGC 7078 (Ml5) 22,23,26,30, 

31-52,91,92,280,316,320, 
322,324,329-332 

NGC 7089 (M2) 4,39,43,91,92,295 
in the Magellanic Clouds 15-20 

HD 161796 (yellow supergiant star) 204 
HD 161817 341,342 
HD 196093 (= 47 Cyg) 373 
Helium stars 217 
Hertzsprung progression (see Cepheid 
variables) 
high-velocity HI clouds 346 
Hipparcos satellite 31,49,51,125 
HR Cam (high resolution camera) 82 
HR 2680 (B5 V eclipsing binary) 188 
HR 8762 (Be and shell star) 189 
Hubble constant 3^,10-12,58-59,64, 

81-89 
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Hubble Space Telescope (HST) 
observations of Cepheids 89 
observ. of Cepheids in IC 4182 53-60 
observ. of Cepheids in M81 61-71 

Hyades (see open clusters) 

IC 1613 (galaxy) 
IC 4182 (galaxy) 
IUE satellite 

63,65,67 
11,53-60,69 

410-418 

A Eri (Be variable) stars 136, 164 
Large Magellanic Cloud (LMC) 

/? Cep stars in LMC clusters 164-166 
Cepheids in the LMC: 

color excesses 79 
in NGC 1866 359-367 
P-L relation 73 
P-L-C relation 78 

distance modulus of LMC 17,20, 
63-68,91,92,352,353 

globular clusters in the LMC: 
NGC 1466 15,16,19 
NGC 1786 15,19,43 
NGC 1835 15,19 
NGC 1841 15,19 
NGC 2210 15,16,17 
NGC 2257 15,16,17,19 
Reticulum 15,16,17,19 

LVPs in the LMC 102,192-200 
Miras in the LMC 17 
star clusters (non-globular) in the 
LMC: 

NGC 1711 361 
NGC 1755 361 
NGC 1774 361 
NGC 1783 17 
NGC 1818 360,361 
NGC 1850 360,161 
NGC 1854 360,361 
NGC 1866 359-367 
NGC 2004 164-166,360,361 
NGC 2010 361 

NGC 2025 
NGC 2031 
NGC 2041 
NGC 2100 
NGC 2134 
NGC 2135 
NGC 2156 
NGC 2157 
NGC 2164 
NGC 2214 

361 
361 
361 

164-166,360,361 
361 

360,361 
361 

360,361,364 
359-367 
360,361 

number of variable stars in LMC 86 
RR Lyrae stars in the LMC 15-20, 

160 
late-type low-amplitude radial-velocity 
variables 

hydrogen fluoride technique 383,384 
individual stars: 

a Boo 283,383,384 
a Her 383 
a Hya 384 
a Ori (Betelgeuse) 383,426 
a Tau 383,384 
fi And 383 
/? Gem 384 
P Peg 383 
fi UMi 383 
S Sgr 384 
e Peg 383,384 
y Dra 383 
g Her 383 
fi Gem 383 
R Lyr 383 

line-profile variations 147,148 
long-period variable (LPV) stars 

dynamics of circumstellar shells 206 
extended pulsating atmospheres 281 
hydrogen emission lines 281 
hydrodynamical models 204-205 
LPVs in the Galaxy 192-200 
LPVs in LMC 102,192-200 
LPVs in M33 102 
LPVs in Per OBI 102 
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436 Index 

LPVs in SMC 192-200 
LPVs in Virgo cluster galaxies 81-89 
optical P-L relation 102 
P-L relation in K 87-88 
pulsation and mass loss 191 
(see Mira variable stars) 

Los Alamos Opacity Library (LAOL) 
221-230,231-236,240,268,316 

luminosity fluctuations 81 

M31 (Andromeda galaxy) 9,63-67 
M33 (Local Group galaxy) 63-67 
M81 (galaxy) 61-71 
M101 (galaxy) 63 
Maia/ET And variables 136 
Mira variable stars 

definition of a Mira variable star 192 
Ha emission line profiles 209, 

281-282 
hydrodynamic models 207 
implication of a P-L relation 103 
individual Mira variable stars: 

fi Gem 383 
o Ceti 201 
R Leo 201 
SCar 210-211 

in the LMC 17 
long-term brightness changes 

425-426 
masses 103 
non-linear models 208 
NLTE synthetic spectra 207 
photospheres 201-203 
radii 103 
S,N,C,R types 209,426 
time-dependent convection 208 
variable UV line emission 210-211 
(see long-period variable stars) 

NGC 1783 
NGC 2403 
NGC 3109 
NGC 4321 (Virgo galaxy) 
NGC 4571 (Virgo galaxy) 
NGC 6544 
NGC 6642 
NGC 6822 

16 
63,64 

67 
83,84 

83,84,85,86 
337 
337 

91,63,67 
NGC 6822 (see globular clusters) 
novae 81 

Opacity Project (OP) 221-230,231-236, 
240,268 

OPAL opacities 151,221 -230,231 -236, 
237,240,241,242,261,268,306 

open (galactic) star clusters 
ejection of stars from open clusters 

346 
individual open clusters: 

C1814-191a 77 
Collinder 394 77 
Czerny 8 77 
Hyades 74 
King 4 77 
Lynga 6 77 
M25 77 
NGC 129 77 
NGC 1647 77 
NGC 2244 167 
NGC 3293 166 
NGC 5662 77 
NGC 6067 77 
NGC 6087 77 
NGC 6649 77 
NGC 6664 77 
NGC 7790 77 
NGC 4755 166 
Pleiades 74 
Trumpler 35 77 

neutrinos 
NGC 147 (galaxy) 
NGC 185 (galaxy) 

151 
69 
69 

PG 1159-035 (pre-white dwarf) 107, 
117-119 
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PG 1159 (pre-white dwarf) stars 
117-119 

planetary nebulae 81,109 
Pleiades (see open clusters) 
PNN pulsating variable stars 136 
Procyon (F5 IV star) 152 
Proto-giant-planets 284 

rapidly oscillating Ap (roAp) stars 
asteroseismology of roAp stars 

122-131 
chaos and roAp stars 133 
individual roAp stars: 

y Equ 125 
H D 24712 (= H R 1217) 123-131, 

132 
H D 6532 127 

H D 60435 122-131 
H D 83368 (= H R 3831) 134 
H D 101065 (Pryzbylski's star) 123, 

125,128,129 
H D 119027 125 

H D 134214 131-133 
H D 137949 132,133 
H D 166473 125 
H D 201601 132 
H D 203932 125 
H D 217522 129,133 
H D 218495 125 
H R 1217 (= H D 24712) 123-131, 

132 
HR 3831 (= HD 83368) 134 
10 Aql 125 
33 Lib 125 

limb darkening 128 
location in the HR diagram 136 
nonradial p- and/or g-modes 243 
obliquely rotating magnetic stars 134 

R CoronsBorealis (RCB) stars 
echelle spectra of (RCB) stars 215 
individual RCB stars: 

HV12842 in LMC 215 

U Aqr 
RY Sgr 
SU Tau 
V854 Cen 
W Men in LMC 
CB stars in the LMC 

212 
212 
215 
214 
215 
215 

pulsations and declines of RCBs 
212-213 

UV and Visual spectra of RCBs 214 
resonance sequences 371 
RR Lyrae stars 

absolute magnitudes 61 
Baade-Wesselink analysis 21-29,66, 

302,303 
binary RR Lyrae stars 332 
Blazhko effect 409,410-^18 
chemical abundances 335-336 
convection 252-260,271 
double-mode RR Lyrae (RRd) stars: 

masses 241,324 
models of pulsation behaviour 

256-260,275,276 
search for double-mode behaviour 

266 
mechanism for multimode pulsation 

268 
RRd stars in Ml5 322 
double-mode RR Lyrae with 
Blazhko effect 409 
evolutionary models 294-303, 

309-311,312 
extragalactic RR Lyrae stars: 

in IC 1613 66 
in LMC 15-20,66,78 
in M31 66 
in M33 66 
in NGC 121 field of SMC 354 
in NGC 361 field of SMC 349-356 
in Lick field RR7 and NGC field 
SA57 340-348 
in Sculptor dwarf galaxy 358 
in SMC 93 
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Fourier decomposition of RR 
Lyrae light curves 269,315-323, 

324,410-418 
individual RR Lyrae stars: 

AC And (triple-mode) 279 
BB Vir (candidate binary) 330,331 
RR Lyr 409,410^18 
RW Dra 410 
VY Ser 21 

infrared photometry of RR Lyrae 
stars 21-29,30,31-52,325-331, 

332-334 
instability strip 262 
location in the HR diagram 136 
masses of RR Lyraes 10,241, 

301-302,315-323,324 
mass-[Fe/H] relationship 7 
metal abundances 335-336 
modelling RR Lyr pulsations 267-274 
mode switching 254 
new identifications 337,340-348 
nonlinear models 265,266 
luminosities 3-14,15-17,241,315-323 
L-[Fe/H] relationship 8 
Oosterhoff period effect 3-14,241 
period-amplitude diagram 358 
period ratio (Petersen) diagram 371 
period changes 419 
period-frequency distributions 353 
P-L relationship 31-52,353 
P-L-[Fe/H] relationship 31-52 
P-fFe/H] relationship 3-4,332-334 
pulsation equation 7 
RR Lyrae 409,41 (Ml8 
Sandage effect 241,280 
shock waves and atmospheric 
motions 374 
similarity to the Sun and binary 
systems 160 
spectrum of vibrational modes 

263-264 
refrColor-[Fe/H] relationship 5 

refr[Fe/H] relationship for FBE 7 
triple-mode RR Lyrae stars 278-279 

RS Cnc (supergiant red variable) 426 
runaway B stars 346 
RV Tauri stars 

definition 425 
individual RV Tau stars: 

EN Tra (RV Tau-like) 422 
RU Cen 216 
SZ Mon (RV Tau-like) 422 
U Mon 210 425-426 

in globular clusters 378 
southern RV Tau stars 216 

Small Magellanic Cloud (SMC) 
/? Cep stars in SMC 164 
Cepheids in SMC: 

HV 829 93 
HV 834 (candidate binary) 407 
HV 1365 (candidate binary) 407 
HV 1871 351,352 
HV 2864 (candidate binary) 407 
HV 11449 351,352 

Cepheids in SMC field 43 
Cepheids in SMC star clusters 

359-367 
distance modulus of SMC 61-71,93 
P-L-C zero point 73 
RR Lyrae stars in SMC 15-20,354, 

349-356 
star clusters in SMC: 

NGC 121 16,17,19,349 
NGC 330 360,361 
NGC 361 17,19,349-356 
NGC 3 6 361,365,366 

surface-brighness technique 93 
Sculptor dwarf galaxy 358 
Small-amplitude red variables 426 

individual stars: 
EU Del 426 

stellar associations 
Car OB2 77 
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Mon OB2 
Per OBI 
Ruprecht 
Sco OB anon 
Vel OBI 
Vel OB5 
Vul OBI 
Vul OB2 

77 
88,102 
81,77 

77 
77 
77 
77 
77 

Sun 
diffusion in the Sun 245-248 
global oscillations 160 
solar convection zone 155 
solar oscillation frequencies 151-159 
nonradial p- and/or g-modes 243 
standard solar models 153 

surface brightness method 381 
Supergiant variable stars 136,426 
supernovae 81 

Supernova 1937c 2-14,53-60,66 
Supernova 1987a 68 

SX Phe stars 
definition 31 
number of known SX Phe stars 37 
P-A diagram 46 
P-L relationship 31,46-49 
P-L-[Fe/H] relationship 31,46-49 
individual SX Phe stars: 

BLCam 
CYAqr 
DYPeg 
KZHya 
SXPhe 

46,49 
46,150,368,428 

46,49 
46,49 

31,46,47,49,52,380-381 

Type la Supernovae 53-60,11 
Type II Supernovae 65 
Trumpler 10 (star in Coma cluster) 342 
Tully-Fisher method 49,64,81 

V1719 Cygni (dward Cepheid) 374 
Virgo cluster of galaxies 81-89 

weakly interacting massive particles 
(WIMPs) 152 

white dwarfs (wds) 
DA wds 
DAV (ZZ Ceti) wds 

117-119,397 
107-115,120, 

136,397 
116-119 

107-115,136 
DB wds 
DSBV wds 

pulsation mechanisms 
D0V stars 109 
in binary systems 397 
individual white dwarfs: 

GD358(DBV) 113 
IK Peg companion (DA wd) 397 

nonradial p- and/or g-modes 243 
oscillations 107-115 
PG1159 stars 117-119 
pre-white dwarf evolution 108 

pulsation mechanisms 110-111 
observations with Whole Earth 
Telescope 117-119 

Whole Earth Telescope 117-119 
WLM galaxy (DDO 221) 91,92 

How hypergiants 
definition 
individual stars: 

p Cas 
V509 Cas 

425 

425 
425 

zero-age main sequence (ZAMS) 
74-76,90 

£ Oph stars 
location in HR diagram 136 
time-series spectroscopy 190 

ZZ Ceti stars (see white dwarfs) 

V509 Cas (yellow hypergiant) 425 
53 Per variables 136 
89 Her (yellow supergiant star 204 
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