
Astronomical Society of the Pacific Conference Series Volume 259 

RADIAL AND NONRADIAL PULSATIONS 
AS PROBES OF STELLAR PHYSICS 

IAU Colloquium 185 

^ Edited by 
ConnV Aerts, Timothy R. Bedding and Jorgen Christensen-Daisgaard 

1 https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


RADIAL AND NONRADIAL PULSATIONS 
AS PROBES OF STELLAR PHYSICS 

IAU Colloquium 185 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


A SERIES OF BOOKS ON RECENT DEVELOPMENTS IN 
ASTRONOMY AND ASTROPHYSICS 

Publisher 

THE ASTRONOMICAL SOCIETY OF THE PACIFIC 
390 Ashton Avenue, San Francisco, California, USA 94112-1722 
Phone: (415) 337-1100 E-Mail: catalog@astrosociety.org 
Fax: (415) 337-5205 Web Site: www.astrosociety.org 

ASP CONFERENCE SERIES - EDITORIAL STAFF 
Managing Editor: D. H. McNamara LaTeX-Computer Consultant: T. J. Mahoney 
Associate Managing Editor: J. W. Moody Production Manager: Enid L. Livingston 

Production Assistant: Andrea Weaver 

PO Box 24453, Room 211 - KMB, Brigham Young University, Provo, Utah, 84602-4463 
Phone: (801) 378-2111 Fax: (801) 378-4049 E-Mail: pasp@byu.edu 

ASP CONFERENCE SERIES PUBLICATION COMMITTEE: 
Alexei V. Filippenko Geoffrey Marcy 
Ray Norris Donald Terndrup 
Frank X. Timmes C. Megan Urry 

A listing of all other ASP Conference Series Volumes and IAU Volumes 
published by the ASP is cited at the back of this volume 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

mailto:catalog@astrosociety.org
http://www.astrosociety.org
mailto:pasp@byu.edu
https://doi.org/10.1017/S025292110001544X


ASTRONOMICAL SOCIETY OF THE PACIFIC 
CONFERENCE SERIES 

Volume 259 

RADIAL AND NONRADIAL PULSATIONS 
AS PROBES OF STELLAR PHYSICS 

IAU Colloquium 185 

Proceedings of a Colloquium held at 
Institute of Astronomy, Catholic University of Leuven, Leuven, Belgium 

26-31 July, 2001 

Edited by 

Conny Aerts 
Institute of Astronomy, Catholic University of Leuven, Leuven, Belgium 

Timothy R. Bedding 
School of Physics, University of Sydney, Sydney, Australia 

and 

J0rgen Christensen-Dalsgaard 
Theoretical Astrophysics Center 

Institute of Physics and Astronomy, University of Aarhus, Aarhus, Denmark 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


© 2002 by Astronomical Society of the Pacific. All Rights Reserved 

No part of the material protected by this copyright notice may be reproduced 
or utilized in any form or by any means — graphic, electronic, or mechanical 
including photocopying, taping, recording or by any information storage and 
retrieval system, without written permission from the publisher. 

Library of Congress Cataloging in Publication Data 
Main entry under title 

Card Number: 2002100376 
ISBN: 1-58381-099-4 

ASP Conference Series - First Edition 

Printed in United States of America by Sheridan Books, Chelsea, Michigan 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Colloquium 185 of the International Astronomical Union 

was held in honour of Paul Ledoux 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


vii 

Contents 

Preface xx 

Conference photograph xxii 

List of participants xxiii 

An Overview of Paul Ledoux' Work 1 

P. Smeyers 

Reminiscences on Two Papers by Paul Ledoux 12 

D.O. Gough 

An Overview of Paul Smeyers' Career 14 

A. Noels 

Part 1. Stel lar P u l s a t i o n in a B r o a d C o n t e x t 

Unsolved Problems in Stellar Pulsation Physics (invited review) . . . . 21 

A.N. Cox 

Part 1.1. Theore t i ca l A s p e c t s 

On the Hydrodynamics of Stellar Pulsation and Stability (invited review) 37 

D.O. Gough 

Convective Overshooting: Physical Properties and Seismic Evidence 

(invited review) 58 

J.-P. Zahn 

Internal Dynamics of Slowly Rotating Stars: the Effect of /j-Gradients on 
the Meridional Circulation 70 

S. Theado and S. Vauclair 
Djehuty: a Code for Modeling Whole Stars in Three Dimensions . . . . 72 

S. Turcotte, G. Bazan, J. Castor, R. Cavallo, H. Cohl, K. Cook, 
D.S.P. Dearborn, D. Dossa, R. Eastman, P.P. Eggleton, P. Eltgroth, 
S. Keller, S. Murray and A. Taylor 

Part 1.2. Pu l sa t ions in Close Binar ies 

Tidally Induced Oscillations in Close Binaries 76 

B. Willems and C. Aerts 

Tidal Modulation of Radial Oscillations in Components of Circular-Orbit 
Close Binaries 80 

T. Reyniers and P. Smeyers 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


vm Contents 

The Effect of a Close Binary upon Stellar Pulsation 82 

H. Shibahashi 

Multiperiodicity in the Line-Profile Variations of the Spectroscopic Binary 
/? Cep Star A Scorpii 84 

K. Uytterhoeven and C. Aerts 

A Study of the Orbital and Intrinsic Variability of the Double-Lined 
Spectroscopic Binary /? Centauri 86 

M. Ausseloos, C. Aerts and K. Uytterhoeven 

A Search for Short-Term RV Variations in Early-Type Binaries 88 

H. Lehmann, G. Hildebrandt and G. Scholz 

Asteroseismology and Forced Oscillations of the Simultaneous p-Mode and 
g-Mode Pulsator HD 209295 90 

G. Handler, L.A. Balona, R.R. Shobbrook, C. Koen, A. Bruch, 
E. Romero-Colmenero, A.A. Pamyatnykh, B. Willems, L. Eyer, 
D.J. James, T. Maas and L.A. Crause 

Resonance Effect of Binary Orbital Motion upon S Scuti Type Stars . . 94 

M. Paparo, H. Shibahashi and C. Sterken 

Pulsating Components of Eclipsing Binaries: New Asteroseismic Methods 
of Studies and Prospects 96 

D.E. Mkrtichian, A.V. Kusakin, A.Yu. Gamarova and V. Nazarenko 

Eclipse Mapping of Non-Radial Pulsation in Binary Stars 100 

J. Nuspl and LB. Biro 

5 Set-Type Pulsators in Eclipsing Binary Systems: the Case of RZ Cas . 102 
E. Rodriguez, V. Costa, M.J. Lopez-Gonzalez, J.M. Garcia, S.L. Kim, 
J.W. Lee, J.H. Yoon, E. Hintz, D.E. Mkrtichian, A.Y. Gamarova and 
A.V. Kusakin 

Frequency Analysis of a Delta Scuti Type Component in the Eclipsing 
Binary Y Cam 104 

S.-L. Kim, J.-W. Lee, J.-H. Youn, S.-G. Kwon and Ch. Kim 

A New Way to Resolve Cepheid Binaries 106 

N.R. Evans and D. Massa 

Part 1.3. Stel lar P u l s a t i o n and t h e D i s tance Scale 

Dwarf Cepheid Radii and the Distance Scale 112 

CD. Laney, M. Joner and L. Schwendiman 

The Luminosities of S Scuti Stars 116 

D.H. McNamara 

New Distance Estimates to R R Lyrae Stars: Towards a Definitive 
Luminosity Calibration 118 

A. Layden 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents IX 

RR Lyrae Stars in the Globular NGC 3201: Light Curves, Reddening, and 
Distance 122 

A. Lay den 

RR Lyrae Variables in Local Group Galaxies: LMC, Leo I. New Results 
and Distances to these Galaxies 124 

G. Clementini, A. Bragaglia, L. Di Fabrizio, M. Maio, E. Carretta, 
R.G. Gratton, E.V. Held, Y. Momany, L. Rizzi and I. Saviane 

RR Lyrae Variables in Local Group Galaxies: M31 128 
G. Clementini, L. Federici, C. Cacciari, M. Bellazzini, C. Corsi and 
H.A. Smith 

RR Lyrae Stars and Anomalous Cepheids in the Draco Dwarf Spheroidal 
Galaxy 130 
K. Kinemuchi, H.A. Smith, A.P. LaCluyze, C.L. Clark, H.C. Harris, 
N. Silberrnann and L.A. Snyder 

The Carina Dwarf Galaxy Variable Star Population 134 
V. Ripepi, M. Dall'Ora, L. Pulone, M. Castellani, C. Corsi, M. Monelli, 
G. Bono, E. Brocato, F. Caputo, V. Castellani, M. Marconi, M. Nonino, 
H. Smith and A.R. Walker 

Using SX Phcenicis Variables in M55 and Theoretical Period-Luminosity 
(-Colour-Metallicity) Relations for Distance Determination . . . . 136 

J.O. Petersen and L.M. Freyhammer 

Part 1.4. P u l s a t i n g Stars in Clusters 

Time Series CCD Photometry of the Globular Cluster M 53 140 

Y.-B. Jeon, S.-L. Kim, H. Lee and M.G. Lee 

SX Phe Variables in Globular Clusters 142 

E. Rodriguez and M.J. Lopez-Gonzalez 

Preliminary Results of a Search for Variable Stars in the Globular Cluster 
M13 144 

G. Kopacki, Z. Kolaczkowski and A. Pigulski 

Pulsating B-Type Stars in Young Open Clusters 146 

A. Pigulski, G. Kopacki, Z. Kolaczkowski and M. Jerzykiewicz 

Frequency Analysis of /3 Cephei Stars in NGC 4755 148 

A. Stankov 

CCD Photometry of Variable Stars in the Galactic Open Cluster NGC 7419 150 

Z. Kolaczkowski, A. Pigulski and G. Kopacki 

Search for New 7 Doradus Variable Stars in Open Clusters: Praesepe and 
a Persei 152 

S. Martin and E. Rodriguez 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


X Contents 

Part 1.5. General A s p e c t s 

Empirical Luminosities and Radii of Stars in the fi Cep, SPB and S Set 

Instability Domains 156 

M. Jerzykiewicz 

Automated Classification of Variable Stars for ASAS Data 160 

L. Eyer and C. Blake 

Application of the Image Subtraction Method to the OGLE-I Observations 162 

G. Kopacki, Z. Koiaczkowski and A. Pigulski 

AGAPEROS Variables in the LMC 164 

M. Schultheis, T. Lebzelter and A.L. Melchior 

The Contribution of GEOS to the Study of Stellar Pulsations 166 

R. Boninsegna, J. Vandenbroere, J.F. Le Borgne and the GEOS team 

W W W Archive of Fourier Coefficients 168 

S. Morgan 

Tuning Pulsation Modes with Stellar Interferometry 170 

A. Domiciano de Souza Jr., F. Vakili, S. Jankov and E. Janot-Pacheco 

Interferometric-Doppler Imaging of Nonradial Stellar Pulsations . . . . 172 

S. Jankov, F. Vakili, A. Domiciano de Souza Jr. and E. Janot-Pacheco 

Part 2. Stel lar P u l s a t i o n in R o t a t i n g Stars 

Part 2 .1 . Theore t i ca l A s p e c t s 

The Effects of Rapid Rotation on Pulsation (invited paper) 177 

H. Saio 
A Comparison of the Anelastic and Subseismic Approximations for Low-

Frequency Stellar Oscillations: an Application to Rapidly Rotating 
Stars 186 

B. Dintrans and M. Rieutord 

On the Theory of Oscillations of Rapidly Rotating Stars 190 

M. Rieutord and F. Lignieres 

Two-Dimensional Hydrodynamic and Evolution Sequences of Rotating 
Stars 192 

R.G. Deupree, J.A. Guzik and C. Neuforge-Verheecke 

Part 2.2. B - T y p e Stars 

An Observational Overview of Pulsations in /? Cep Stars and Slowly 
Pulsating B Stars (invited paper) 196 

P. De Cat 
A Spectroscopic Search for Non-Radial Pulsations in Early B-Type Stars 204 

C. Schrijvers, J.H. Telting and J. De Ridder 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents XI 

Cycle to Cycle Irregularities in the Monoperiodic @ Cephei Star 
BW Vulpeculae 206 

D. Gamier, N. Nardetto, P. Mathias, D. Gillet and A.B. Fokin 

Asteroseismology of /3 Cep: Influence of Updated Microphysics 208 

H. Shibahashi and T. Koshikawa 

Search for a Magnetic Field in the B2IV Star V 2052 Oph 210 

C. Neiner, H.F. Henrichs, A. Tijani, V. Geers and J.S. Nichols 

Spectroscopic Nonadiabatic Observables as a New Tool for Mode 
Identification in /3Cep Stars 212 

J. Daszyiiska and H. Cugier 

Qualitative Explanation of Phase Shifts Observed in Line Profile Variations 216 

M.H. Montgomery 

Do Temperature Variations at the Surface of a Hot Non-Radial Pulsator 
Change Significantly the Line-Profile Variations ? 218 

J. De Ridder, C. Aerts, M.-A. Dupret and C. Neuforge 

Astero-Oscillometry: Gauging Stars with Oscillations 222 

M. Maintz, Th. Rivinius, D. Baa.de and S. Stefl 

Photometric Modeling of Slowly Pulsating B Stars 226 

R.H.D. Townsend 

The Main Parameters of SPB Stars on the Basis of IUE Spectra . . . . 230 

E. Niemczura 

Spectroscopic Monitoring of 10 Northern SPB Candidates 232 
P. Mathias, J.-M. Le Contel, C. Aerts, P. De Cat, H. Van Winckel, 
E. Robbrecht, M. Briquet and J. Cuypers 

The Slowly Pulsating B Star HD 147394 234 

M. Briquet, A. Noels, C. Aerts and P. Mathias 

53 Piscium, an SPB Star with Activity 236 

J.-M. Le Contel, P. Mathias, E. Chapellier and J.-C. Valtier 

Activity as the Main Explanation of Light Variations of o And — Towards 
a Rotational Modulation Model 238 

J.P. Sareyan, J. Chauville, M. Alvarez, G. Guerrero, A. Arellano Ferro, 
P. Mathias and J. Pena 

Unified NRP-Modelling of Be Stars 240 

Th. Rivinius, D. Baade, S. Stefl and M. Maintz 

Fundamental Parameters of Be Stars Seen Equator-On 244 

J. Zorec, Y. Fremat, A.M. Hubert and M. Floquet 

Search for Nonradial Pulsations in the Be Star w Ori during the MuSiCoS 
Campaign 1998 246 
C. Neiner, A.-M. Hubert, M. Floquet, H.F. Henrichs and the MuSiCoS 
team 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

http://Baa.de
https://doi.org/10.1017/S025292110001544X


X l l Contents 

HR4074: an Emission-Free NRP Twin of the Be Star 28 CMa 248 

S. Stefi, Th. Rivinius and D. Baade 

Rapid Variations of the H a Line of the Be Star o And 250 

D. Briot, J. Chauville and G. Guerrero 

Line Profile and Photometric Variations of the Be Star r\ Cen 252 
R. Levenhagen, N. Leister, E. Janot-Pacheco, J. Zorec, A. Hubert and 
M. Floquet 

Rapid Light Variations of the Bright Be Star 0 Per 254 

D. Sudar and D. Ruzdjak 

Part 2.3. Chemica l ly Pecul iar Stars 

Chemical Inhomogeneities and Pulsation (invited paper) 258 

S. Turcotte 

Detailed Line-Profile Modeling of B Stars with Chemical Inhomogeneities 266 

M. Briquet, R. ScuBaire, C. Aerts and P. De Cat 

Evolution of Am and Ap Stars 270 

O. Richard, G. Michaud and J. Richer 

Pulsations in roAp Stars (invited paper) 272 

M.S. Cunha 

Spectroscopy of Rapidly Oscillating Ap Stars 280 

W.W. Weiss, T.A. Ryabchikova, I. Savanov, N. Piskunov, V. Tsymbal, 
P. Mittermayer, P. Martinez, O. Kochukhov and N. Nesvacil 

Time-Resolved High-Resolution Spectroscopy of roAp Stars 284 

0. Kochukhov and T. Ryabchikova 

Pulsations of Complete Evolutionary Models for roAp Stars: Preliminary 
Results 288 

G. Michaud, P. Brassard, J. Richer, O. Richard and G. Fontaine 

On the Combined Effects of a Magnetic Field and Rotation on Acoustic 
Modes 290 

L. Bigot and W.A. Dziembowski 

Effects of Dipole Magnetic Fields on Axisymmetric p-Mode Pulsations 294 

H. Saio and A. Gautschy 

Applications of Non-Adiabatic Radial Pulsation Equations to roAp Stars 296 

R. Medupe, J. Christensen-Dalsgaard and D. W. Kurtz 

Radial Velocity Studies of roAp stars: Rotational Modulation in HR1217 300 

A.P. Hatzes, D. Mkrtichian and A. Kanaan 

Seismic Tests of Theoretical Models of HR1217 302 

M.S. Cunha, J.M.M.B. Femandes and M.J.P.F.G. Monteiro 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents xin 

Part 2.4. 8 Scut i Stars 

Seismology of 8 Scuti Stars: Problems and Prospects (invited paper) . . 306 

M.J. Goupil and S. Talon 

Non-Adiabatic Quantities in 8 Scuti and 7 Dor Stars: a Comparison 
between Observations and Theoretical Non-Adiabatic Models . . . 319 

R. Garrido, A. Moya and A. Claret 

8 Scuti Variables in the HR Diagram 322 

E. Rodriguez and M. Breger 

Primary Observational Distributions of 8 Scuti Variables 324 

E. Rodriguez and M. Breger 

Close Frequency Pairs in Delta Scuti Stars 326 

KM. Bischof and M. Breger 

8 Scuti Variables with Periods Longer than 0.25 Days 328 

E. Rodriguez and M. Breger 

Unusual Mode Changes in the S Scuti Type Variable Star FL Cancri . . 330 

V.P. Goranskij and A.V. Kusakin 

Amplitude and Period Changes in the 8 Set Star AN Lyncis 332 

A.-Y. Zhou 

Mode Identification in the 8 Scuti Star 20 CVn 334 

M. Chadid, P. Mathias, J. De Ridder and C. Aerts 

An Attempt at Mode Identification for V480 Tau 336 
M.P. Di Mauro, J. Christensen-Dalsgaard, F. Pijpers and J. Hao 

Multi-Site Observations of the Delta Scuti Stars V624 Tauri and HD 23194 338 
L. Fox Machado, M. Alvarez, E. Michel, Z.P. Li, F. Perez Hernandez, 
M. Chevreton, J.A. Belmonte, R. Alonso, C. Barban, N. Dolez, 
A. Fernandez, J.P. Guo, M. Haywood, Y.Y. Liu, S. Pau, H. Planas, 

B. Servan and J.-C. Suarez 

A Photometric Study of the <5 Scuti Star UV Trianguli 340 

Z.L. Liu, A.Y. Zhou and E. Rodriguez 
Multiperiodicity in the Delta Scuti Star HR4047 342 

A. Rolland, E. Rodriguez, V. Costa, I. Olivares, J.M. Garcia-Pelayo, 
P. Lopez de Coca and M.A. Hobart 

GSC 4778-00324, a New Small-Amplitude Multiperiodic 8 Scuti Star . . 344 
P. Lampens, P. Van Cauteren, P. Niarchos, K. Gazeas, V. Manimanis, 
T. Arentoft, P. Wils, A. Bruch, R. Garrido and R. Shobbrook 

Do the Pre-Main Sequence 8 Scuti Stars Really Exist ? 346 
J.H. Pena, R. Peniche, J.C. Plascencia, M.A. Hobart, C. de la Cruz, 
A. Garcia Cole, F. Cervantes, J.P. Sareyan, L. Parrao, M. Carrillo, 
T. Valdes and I. Prada 

New Observations of the Pulsating PMS Star V351 Ori 348 

M. Marconi, V. Ripepi, S. Bernabei and F. Palla 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


XIV Contents 

Irregular Behavior in the Light Variations of 29 Cyg 350 

N. Riazi 

Oscillations in Young Stellar Objects 352 
F.J.G. Pinheiro, D.F.M. Folha, M.J.P.F.G. Monteiw, M. Marconi, 
V. Ripepi and F. Palla 

Part 2.5. P u l s a t i o n s in C o m p a c t Objec t s 

A Review of the Pulsating sdB Stars (invited paper) 356 

D. Kilkenny 

Asteroseismic Analysis of Pulsating Subdwarf B Stars 364 

S. Charpinet, G. Fontaine and P. Brassard 

Identifying Modes in a Pulsating sdB (EC 14026) Star 368 

M.D. Reed and the Whole Earth Telescope Xcov 17 and 21 teams 

Time Resolved Spectroscopy of the Pulsating sdB Star PG 1605+072 . . 372 

S.J. O'Toole, T.R. Bedding, H. Kjeldsen, T. Dall and D. Stello 

Radial Velocities for the Pulsating Subdwarf B Star PG 1605+072 . . . 376 

V.M. Woolf, C.S. Jeffery and D.L. Pollacco 

Nonradial Pulsations of the DA Type White Dwarf Star G 255-2 . . . . 378 
J.-N. Fu, G. Vauclair, N. Dolez, S.-Y. Jiang and M. Chevreton 

Chromatic Amplitudes and Line-of-Sight Velocity Variations for the 

Pulsating DB White Dwarf GD 358 380 

R. Kotak 

Analysis of Long-Term Single-Site Observations of the Pulsating DB White 
Dwarf GD 358 382 
P.A. Bradley 

Differential Time-Series Photometry of BL Camelopardalis: Revisited . 384 

Ch. Kim, Y.B.- Jeon and S.-L. Kim 

Part 3. Non l inear Effects in P u l s a t i n g Stars 

Problems with the Pulsation Mode Selection Mechanism in the Lower 
Instability Strip (Observations and Theory) 388 

M. Breger and A. A. Pamyatnykh 

Frequency Analysis of 5 Scuti and RR Lyrae Stars in the OGLE-1 Database 392 

P. Moskalik and E. Poretti 

Nonradial Pulsations in Classical Pulsators (invited paper) 396 

G. Kovacs 

Synthetic Nonlinear RR Lyrae Instability Strips 404 

R. Szabo, Z. Csubry, Z. Kollath and J.R. Buchler 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents xv 

Combined Modeling of Stellar Evolution and Pulsation 406 

Z. Csubry, R. Szabo, Z. KoMth and J.R. Buchler 

Resonant Excitation of Nonradial Modes in RR Lyrae Stars 408 

R. Nowakowski 

Frequency Analysis of a Subset of Fundamental Mode R R Lyrae Stars 
from the MACHO Project Large Magellanic Cloud Database . . . 412 

D.L. Welch, G. Kovacs, K.H. Cook, C. Alcock, R. AUsman, D.R. Alves, 
T. Axelrod, A. Becker, D. Bennett, A. Drake, K. Freeman, M. Geha, 
K. Griest, M. Lehner, S. Marshall, D. Minniti, C. Nelson, B. Peterson, 
P. Popowski, M. Pratt, P. Quinn, A. Rodgers, C. Stubbs, W. Sutherland 
and T. Vandehei (The MACHO Collaboration) 

The Blazhko Effect Unravelled ? 414 

K. Kolenberg, C. Aerts, M. Chadid and D. Gillet 

The Changing Blazhko Effect of XZ Cygni 416 
A. LaCluyze, H.A. Smith, E.-M. Gill, A. Hedden, K. Kinemuchi, 
A.M. Rosas, B.J. Pritzl, B. Sharpee, K.W. Robinson, M. Baldwin and 
G. Samolyk 

Interrelation of Modal Amplitudes of Double-Mode Pulsators 418 

L. Szabados 

Nonlinear Convective Pulsation Models of Second Overtone SMC Cepheids 420 

M. Marconi, G. Bono and F. Caputo 

Effects of a New Equation of State on Cepheid Pulsation Models . . . . 424 

S. Petroni, V. Castellani, G. Bono and M. Marconi 

Atmospheric Dynamics of Long Period Cepheids 426 

R. Belmont, M. Chadid, P. Mathias, D. Gillet and A.B. Fokin 

Tomography of the Atmosphere of the Mira Variable Z Oph 428 

A. Jorissen, M. Dedecker, B. Plez, R. Alvarez, D. Gillet and A.B. Fokin 

Pulsation in Cool Hydrogen Deficient Stars 432 

H. Pikall 
Non-Linear Radial Pulsations Driven by Strange Modes in High-Luminosity 

Helium Stars 436 

P. Montanes Rodriguez and C.S. Jeffery 

Non-Linear Radial Pulsation Models for the Early-Type Helium Stars 

V 6 5 2 H e r a n d B X C i r 438 

P. Montanes Rodriguez and C.S. Jeffery 

Time-Resolved Spectral Analysis of the Pulsating Helium Star V 652 Her 442 

C.S. Jeffery, V.M. Woolf and D.L. Pollacco 

Part 4. T h e Interact ion b e t w e e n Convec t ion and Pu l sa t ion 

Stochastic Excitation in Solar-Type Stars (invited paper) 447 

G. Houdek 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


XVI Contents 

A Model of Time-Dependent and Non-Local Convection Included in a 
Stellar Evolution Code 456 

M. Flaskamp 

Hydrodynamic Simulations of Convection 458 

S.M. Asida 

P-Mode Observations on a Cen A with CORALIE 460 
F. Carrier, F. Bouchy, G. Meynet, A. Maeder, J. Provost, G. Berthomieu, 
P. Morel and F. Thevenin 

Solar-Like Oscillations in {3 Hydri: Evidence for Short-Lived 
High-Amplitude Oscillations 464 

T.R. Bedding, H. Kjeldsen, I.K. Baldry, F. Bouchy, R.P. Butler, 
F. Carrier, F. Kienzle, G.W. Marcy, S.J. O'Toole and C.G. Tinney 

Asteroseismology with CORALIE: Results on Procyon and (5 Hydri . . 468 

F. Carrier, F. Bouchy, F. Kienzle and A. Blecha 

Confirmation of Solar-Like Oscillations in 77 Bootis 470 
H. Kjeldsen, T.R. Bedding, I.K. Baldry, S. Frandsen, H. Bruntt, 
F. Grundahl, K. Lang, R.P. Butler, D.A. Fischer, G.W. Marcy, A. Misch 
and S.S. Vogt 

Results of Spectrograph EMILIE with the AAA System on Solar-Like 
Oscillations 472 

F. Bouchy, J. Schmitt, J.-L. Bertaux and P. Connes 

Future Doppler Ground-Based Search for Solar-Like Oscillations with 
HARPS 474 

F. Bouchy 

Changes in Solar Oscillation Frequencies during the Current Activity 

Maximum: Analysis and Interpretation 476 

W.A. Dziembowski and P.R. Goode 

Influence of a Uniform Coronal Magnetic Field on Solar p Modes: Coupling 
to Slow Resonant MHD Waves 480 
P. Vanlommel, A. Debosscher, J. Andries and M. Goossens 

Playing Music with Magnetic Fields 482 

C. Foullon 

Swing Coupling between Stellar Pulsations and Torsional Alfven 
Oscillations 484 

T. Zaqarashvili and B. Roberts 

Seismic Constraint on the Plausible Explanations of the Metal Rich 

Feature of Planetary System Stars 486 

H. Shibahashi and S. Watanabe 

A Study of Convection with 6 Scuti Stars in Open Clusters: the Pleiades 490 
J.-C. Suarez, E. Michel, G. Houdek, Y. Lebreton and F. Perez Hernandez 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents xva 

Observation of 7 Doradus Stars in the Space Asteroseismology Era (invited 
paper) 494 

F.M. Zerbi and A.B. Kaye 

A Proposed Pulsation Driving Mechanism for 7 Doradus Variable Stars 502 
J.A. Guzik, A.B. Kaye, P.A. Bradley, A.N. Cox, C. Neuforge-Verheecke 
and P.B. Warner 

Driving g-Mode Pulsation in 7 Doradus Variables 506 

Y. Wu 

g Modes in 7 Doradus Stars: a Theoretician's Quest for Instability . . . 508 

W. Loffier 

Part 5. M a s s Loss in P u l s a t i n g Stars 

The Link between Radiation-Driven Winds and Pulsation in Massive Stars 
(invited paper) 512 

S.P. Owocki and S.R. Cranmer 

On the Equatorial Mass-Loss Rate of Be Stars 520 

A.T. Okazaki 

Complex Pulsation-Like Variability of the LBV Star v 532 in M 33 . . . 522 

O. Sholukhova, A. Zharova, S. Fabrika and D. Malinovskii 

Dynamical Stellar Dust Shells: Different Perspectives (invited paper) . . 524 

E. Sedlmayr 

Dynamical Atmospheres and Mass Loss of Pulsating AGB Stars . . . . 534 

S. Hofner, R. Loidl, B. Aringer and U.G. J0rgensen 

The Pulsation of M-type Miras: Multi-Epoch ISO-SWS Observations and 
Dynamical Models 538 

B. Aringer, U.G. J0rgensen, F. Kerschbaum, J. Hron and S. Hofner 

The Influence of Dust Properties on the Mass Loss in Pulsating AGB Stars 542 

A.C. Andersen, S. Hofner and R. Loidl 

Dust and Wind Formation in Low-Metallicity AGB-Stars 546 

Ch. Helling, T. Arndt and E. Sedlmayr 

Pulsating AGB Stars in the LMC (invited paper) 548 

J.Th. van Loon 

Periodic and Nonperiodic Phenomena in AGB Stars 556 

T. Lebzelter and K.H. Hinkle 

Velocity Observations of Multiple Mode AGB Variable Stars 560 

T. Lebzelter, K.H. Hinkle, R.R. Joyce and F.C. Fekel 

Pulsating Red Giants: New Results 562 
J.R. Percy, A.G. Bakos, H. Dunlop, A. Hussain, L. Kassim, 
R. Kastrukoff, Z. Nyssa, J.B. Wilson and G.W. Henry 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


XV111 Contents 

Period-Gravity Relation for Semiregular Variable Stars 566 

K. Szatmary and L.L. Kiss 

Aperiodic Ordered Sequences and Multiperiodicity in Semiregular Variable 
Stars 568 

J.G. Escudero 

Criteria of Classification of Long Period Variables Based on their Light 
Curve Changes 570 

V.I. Marsakova 

F C A P T Observations of Late B and Early A Supergiants and AGB S Stars 572 

S.J. Adelman 

The Effects of a Weak Magnetic Field in the Line Profiles of A-Type 

Supergiant Winds 574 

E. Verdugo, A. Gomez de Castro, C. Ferro-Fontan and A. Talavera 

Wavelet Analysis of the RVTauri Star UMon 576 

J.A. McSaveney, P.L. Cottrell, K.R. Pollard and J.A. Mattel 

Stellar Parameters of the Post-AGB Star HD 56126 578 

H. Le Coroller, D. Gillet, A.B. Fokin and A. Lebre 

Insights from Pulsating Nova Envelopes 580 

K. Schenker 

Quasi-Periodic Oscillations in Accretion Discs 584 

B. Warner and P.A. Woudt 

Part 6. A s t e r o s e i s m o l o g y from Space and from the Ground 

Requirements for Future Photometric and Spectroscopic Observations for 
Asteroseismology: One Observer's Perspective (invited paper) . . 589 

L.A. Balona 

Requirements for Future Photometric and Spectroscopic Observations for 
Asteroseismology: One Theorist 's Perspective (invited paper) . . 593 

S.D. Kawaler 

The Delta Scuti Network: Steps Towards Successful Asteroseismology of 
Delta Scuti Stars 598 

W. Zima, M. Breger, K. Bischof, F. Rodler, A. Stankov, 
A.A. Pamyatnykh, V. Antoci, D. Lorenz, M. Sped, R. Zechner, 
R. Garrido, M. Wood, G. Handler and R.R. Shobbrook 

Asteroseismology of Delta Scuti Stars - A Parameter Study 600 

M. Templeton, S. Basu and P. Demarque 

Constraints on 1 2 C ( a , 7 ) 1 6 0 from White Dwarf Seismology 602 

T.S. Metcalfe, M. Salaris and D.E. Winget 

Seismic Inversions for White Dwarf Stars 606 

M. Takata and M.H. Montgomery 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X


Contents xix 

Towards Ensemble Asteroseismology of the Pulsating DB White Dwarf 
Stars 608 

G. Handler, M.A. Wood, A. Nitta and the Whole Earth Telescope 
Network of Collaborators 

Prom Planetary Nebulae to White Dwarfs: Constraints from the 
Asteroseismology of the Pulsating Planetary Nebula Central Star 
RXJ 2117+3412 610 

P. Moskalik and G. Vauclair 

Gravitational-Wave Asteroseismology as a Tool to Reveal the Equation of 

State of Relativistic Neutron Stars 612 

J. Ruoff 

Asteroseismic Results from WIRE (invited paper) 616 

D. Buzasi 

A Flower on a WIRE: Asteroseismology of a Massive Star 620 

J. Cuypers, C. Aerts, D. Buzasi, J. Catanzarite, T. Conrow and R. Laher 

Asteroseismology from Space: WIRE Monitoring of the 6 Set Star 92 Tauri 624 

E. Poretti, D. Buzasi, R. Laher, J. Catanzarite and T. Conrow 

The COROT Mission and its Seismology Programme (invited paper) . . 626 

A. Baglin, M. Auvergne, C. Catala, E. Michel, M.J. Goupil, R. Samadi, 
B. Popielsky and the COROT Team 

The MONS/R0mer Experiment (invited paper) 630 

H. Kjeldsen 

The MONS Sky 634 

F.P. Pijpers and T.C. Teixeira 

Part 7. M e e t i n g S u m m a r y 

Meeting Summary and Outlook for the Future (invited review) 639 

D.W. Kurtz 

Author Index 657 

Object Index 662 

https://doi.org/10.1017/S025292110001544X Published online by Cambridge University Press

https://doi.org/10.1017/S025292110001544X



