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Preface

Since the discovery of strong P Cygni-type profiles in their satellite-UV spec-
tra more than 25 years ago, the mass loss of luminous hot stars by stellar
winds has been a subject of considerable interest. This discovery not only
changed our physical concept of the atmospheres of hot stars dramatically,
but also had important consequences for the theory of the evolution of massive
stars. The presence of winds from these stars influences many other astro-
physical situations: in particular, they are an important source of chemically
enriched material for the interstellar medium, and provide a substantial con-
tribution to the interstellar energy budget. With large telescopes, individual
luminous blue stars can be studied with high spectroscopic resolution, even
in extragalactic systems. They are, therefore, important probes of the phys-
ical conditions in extragalactic systems of different Hubble types. Luminous
blue stars have always been considered to be potentially important distance
indicators.

Due to the importance of this ubiquitous mass loss, various IAU symposia
(83, 116, 162, and 163) and IAU colloquia (59 and 113) have been held dur-
ing the past twenty years, each of which emphasized different astrophysical
aspects of the mass loss from hot stars.

Recently, however, there have been important discoveries and developments
that have resulted in a new view of the properties of hot-star winds and
the processes that affect them. Spectroscopic time series in the satellite UV
(with IUE) and in ground-based wavelength ranges have shown that time
variability is a general characteristic of the winds of luminous hot stars and
that steady-state flows do not provide a good description of their observed
properties. Rotation and pulsation most likely play an important role in trig-
gering this variability, and some observational facts can be explained only by
the presence of magnetic fields. Likewise much evidence has been accumu-
lated that the winds are often non-spherical. In some spectacular cases the
asymmetric outflows can be directly imaged with the HST. There have also
been many new theoretical advances concerning pulsational effects and the
formation of the disks observed around luminous hot stars.

These new results made it desirable to have an IAU colloquium that brought
together the specialists in this field from all continents, to further develop
the emergent concepts of wind variability and asphericity and to try to find
answers to these most urgent questions, with the aim of developing a better
physical understanding of the process of mass loss from hot stars and its
evolutionary consequences.

There were several good reasons to hold IAU colloquium No. 169 on “Vari-
able and Non-spherical Stellar Winds in Luminous Hot Stars” in Heidelberg
during June 15-19, 1998. First and foremost is that these dates coincided
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almost exactly with the hundredth anniversary of the inauguration of the
Landessternwarte Konigstuhl on June 20, 1898, The investigation of variable,
luminous hot stars has a long tradition at the Landessternwarte Konigstuhl.
Indeed, the founder of the Landessternwarte — Max Wolf, one of the pio-
neers of using photographic plates for astronomy — discovered the LBV Var2
of M33 even before the extragalactic nature of this system was recognized.
His first photographic plate of this object dates from October 1902. In 1998,
LBVs and other variable luminous hot stars constituted one of the main fields
of research at the Landessternwarte. Hence, the Landessternwarte’s centen-
nial also marks nearly 100 years of investigating variable luminous hot stars,
which is further cause for celebration.

The colloquium was opened by the Oberbiirgermeisterin of Heidelberg, Frau
Beate Weber, who welcomed 150 participants from 30 countries. During the
course of the meeting, 62 oral papers and approximately 70 poster papers
were presented. The social program included a reception in the Max-Planck-
Haus on June 14, a BBQ at the Landessternwarte Konigstuhl in the evening
of June 16, and a boat trip on the Neckar in the afternoon of June 18. A
special problem during the colloquium was an influenza outbreak caused by
the so-called “Heidelbug” which affected a number of participants. A proven
remedy — beer — was distributed prophylacticly every evening after the last
session and helped to limit the pain of the participants. A dive into the Neckar
was also shown to be an effective way to kill the bug.

The scientific program of the colloquium was supported by Division IV and
Commissions 25, 27, 28, 35, and 36 of the IAU. Financial support from the
TAU and the German Research Council (DFG) is gratefully acknowledged.

The Editors, on behalf of the SOC (E. Chentsov (Russia), P.S. Conti (USA),
P. McGregor (Australia), R.M. Humphreys (USA), G. Koenigsberger (Me-
xico), R.P. Kudritzki (Germany), H.J.G.L.M. Lamers (The Netherlands), C.
Leitherer (USA), A. Maeder (Switzerland), C. Sterken (Belgium), B. Wolf
(Chair, Germany)) and LOC (I. Appenzeller, B. Baschek, A. Kaufer, G.
Klare, D. Lemke, H. Mandel, T. Rivinius, O. Stahl (Chair), T. Szeifert, B.
Wolf), thank everyone associated with organizing the colloquium. We thank
Holger Mandel for ensuring that the colloquium budget was balanced and
Andreas Korn for transcribing the discussions. We would particularly like to
thank the graduate and postgraduate students of the Landessternwarte for
their help both before and during the meeting. Last but not least, we thank
all participants for their contributions to IAU Colloquium No. 169, the vari-
ety and quality of which ensured its success.

Heidelberg, December of 1998 B. Wolf
O. Stahl
A. Fullerton

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

Contents

Session I Observations of Non-spherical Winds
chair: J.M. Marlborough and P. Williams

Rotationally Modulated Winds of O Stars
Alex W.Fullerton . . . . .. . .. ... ... i 3

Rotationally Modulated Winds of BA-Type Supergiants
Andreas Kaufer . . . . . . . . .. . ... ... o 11

Using Spectropolarimetry to Determine Envelope Geometry

and Test Variability Models for Hot Star Circumstellar
Envelopes

Karen S.Bjorkman . . . . . . .. .. ... 19

Disks of Classical Be Stars
Stanislav Stefl . . . . . . . 24

Evidence for Azimuthal Asymmetry in Be Star Winds
Geraldine J.Peters . . . . . . .. .. ... ... ... .. 32

Short and Medium Term Variability of Emission Lines
in Selected Southern Be Stars

Thomas Rivinius . . . . . ... ... . . 36
Disk Winds of B[e] Supergiants

Franz-Josef Zickgraf . . . ... ... ... ... ... ... 40
Polarimetric Evidence of Non-spherical Winds

Anténio Mario Magalhies and Claudia V.Rodrigues . . . .. ... .. 49
Wolf-Rayet Wind Models: Photometric and Polarimetric
Variability

Cldudia V. Rodrigues and Ant6nio Mério Magalhdes . ... ... ... 57

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

vill

Anisotropic Qutflows from LBVs and Ofpe/WN9 Stars
AntonellaNota . . . .. ... . . . . . . . . e 62

Non-isotropic Outflows in the Infrared: ISO Imaging of LBVs
Norman R. Trams, C.I. van Tuyll, Robert H.M. Voors,
Alex de Koter, Laurens B.F.M. Waters, and Patrick W. Morris . . . . 71

Radio Evidence for Non-isotropic Outflows from Hot Stars
StephenWhite . . . .. .. ... .. .. . 80

Optical Interferometry of Non-spherical Winds
Farrokh Vakili, Denis Mourard, Philippe Stee, and Daniel Bonneau .. 87

Direct Observational Evidence for Magnetic Fields
in Hot Stars
Gautier Mathys . . . . . . .. .. . . e 95

HST WFPCII Observations of the Inner HR Car Nebula
Stephen Hulbert, Antonella Nota, Mark Clampin, Claus Leitherer,
Anna Pasquali, Norbert Langer, and Regina Schulte-Ladbeck . . . . . 103

Observing Hot Stars in all Four Stokes Parameters

Thomas Eversberg, Anthony F.J. Moffat, Michael Debruyne,

John B. Rice, Nikolai Piskunov, Pierre Bastien, William H. Wehlau,

and Olivier Chesneau . . . . .. . . . . . .. .. ... 107

Inverse Spectropolarimetric Modelling of Hot Star Wind
Structure and Variability
John C. Brown, Richard Ignace, and M. Piana . . ... ... ..... 111

Physics of Radiatively Driven Winds by High Angular
Resolution Observations (HARO)
Ph. Stee, D. Bonneau, D. Mourard, and F. Vakili . . . ... ... ... 115

Session II Theory of Non-spherical Winds
chair: B. Baschek

Wind-Compressed Disks
JonE.Bjorkman .. ......... ... .. .. . . . . . . . . ... 121

Non-spherical Radiation-Driven Wind Models
Joachim Puls, Peter Petrenz, and Stanley P.Owocki. . . . .. ... .. 131

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

Radiation-Driven Disk Winds
Janet E.Drew, Daniel Proga, and René D. Qudmaijer . . . . . ... .. 140

Radiative Fluxes and Forces in Non-spherical Winds
Rainer Wehrse and GuidoKanschat . . . . . ... ... ... ...... 144

Line-Driven Ablation by External Irradiation
Kenneth G. Gayley, Stanley P. Owocki, and Steven R. Cranmer . .. 151

Extremely Luminous Atmospheres
Nir J.Shaviv . . . . . . .. . o 155

Disks formed by Rotation Induced Bi-stability
Henny J.G.L.M. Lamers, Jorick S. Vink, Alex de Koter,
and Joseph P.Cassinelli . . ... ... ... ... ... ... ... ... 159

The Effects of Magnetic Fields on the Winds
from Luminous Hot Stars
Joseph P. Cassinelli and Nathan A. Miller . . . . . ... ........ 169

Modeling Oblique Rotators: Magnetospheres and Winds
Steven N. Shore . . . . ... ... ... o 178

X-Ray Emission from Magnetically Confined Winds
Jacques Babel . .. ... .. .. ... o 187

Session III Variable Winds
chair: A.W. Fullerton, N. Markova and D. Massa

O-Star Wind Variability in the Ultraviolet
and Optical Range
LexKaper . . . . . . . . . . e 193

X-Ray Evidence for Wind Instabilities
Joseph J. MacFarlane, Joseph P. Cassinelli, and D.H. Cohen . . . .. 201

X-Ray Variability of the O Star { Puppis
Thomas W.Berghéfer . . . . .. ... . ... ... . ... .. ... 203

On the Variable Winds of BA Supergiants
EugeneChentsov . . . . . . . .. .. . ... e 206

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

X

UV Wind Variability in B Supergiants and its Implications

for Wind Structures

Derck Massa and Raman K.Prinja . . . . . ... .. ... .. ....

Variability and Evidence of Non-spherical Stellar Winds
in A-Type Supergiants

Eva Verdugo, Antonio Talavera, and Ana I. Gémez de Castro . . . .

Variable Winds in Early-B Hypergiants

Bernhard Wolf and Thomas Rivinius . . . . . . ... .. ... ....

Wind Variations of Wolf-Rayet Stars

Anthony F.J. Moffat . . . . . ... ... .. ... ... ... ...

Spectral Analyses of Wolf-Rayet Stars:
The Impact of Clumping

Wolf-Rainer Hamann and Lars Koesterke . . . . . ... ... .. ..

The Long-Term Variability of Luminous Blue Variables

Roberta M. Humphreys . . . .. ... ... ... .. ... ......

Blitz Model for the Eruptions of Eta Carinae
Nathan Smith, Joyce A. Guzik, Henny J.G.L.M. Lamers,

Joseph P. Cassinelli, and Roberta M. Humphreys . . . . . .. .. ..

Short-Term Variations of LBV’s

Otmar Stahl . . . . . . . . e

Imaging Polarimetry of Eta Carinae
with the Hubble Space Telescope
Regina E. Schulte-Ladbeck, Anna Pasquali, Mark Clampin,

Antonella Nota, John Hillier, and O.L. Lupie . . ... ... ... ..

Non-spherical Outflows in Massive Binary Systems:
Circumbinary Disks?

Gloria Koenigsberger, Edmundo Moreno, and Jorge Canté . . . . . .

Long-Term Behaviour of the Variable Wind of P Cygni

Indrek Kolka . . . . . . . . . . . . e

High-Resolution Spectroscopy of Stellar Winds
in Recently Recognized LBV Candidates
Anatoly S. Miroshnichenko, Eugene L. Chentsov,

and Valentina G. Klochkova . . . . . . . . .. .. .. ... ......

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

Xl

Evidence for Wind Anisotropies from Dust Formation
by Wolf-Rayet Stars
Peredur M. Williams . . . . . . . . ... ... ... L. 275

ISO-SWS Spectroscopy of Ble] Stars
Robert H.M. Voors, Laurens B.F.M. Waters, and Patrick W. Morris . . 279

Session IV  Theories of Wind Variations
chair: D. Massa

The Line-Driven Instability
Achim Feldmeier . . . . . .. ... . L o oo 285

Co-Rotating Interaction Regions in 2D Hot-Star Wind
Models with Line-Driven Instability
Stanley P.Owocki . . ... ... ... . . . ... 294

Session V  Pulsation
chair: A. Maeder

Pulsations in O Stars
Hubertus F. Henrichs . . . . . . . . .. . . ... ... ... .. .... 305

Non-radial Pulsations of BA Supergiants and Be Stars
Dietrich Baade . . . . . . . . .. .. ... ... 312

Theory of Pulsational Instabilities of Hot Stars
Alexei A.Pamyatnykh . . .. ... ... ... ... ... ... 320

Non-radially Pulsating Hot Stars: Non-radial Pulsations
and Be Phenomenon

YojiOsaki . . . o v e 329

Pulsation Hydrodynamics of Luminous Blue Variables
and Pulsation-Driven Winds

Joyce A. Guzik, Arthur N. Cox, Kate M. Despain, and Michael S. Soukup 337

Linear Strange Modes in Massive Stars
Wolfgang Glatzel . . . . . . ... ... ... 345

Instabilities in LBVs and WR Stars
Knut Jgrgen Rged @degaard . . . . . ... ...... ... ...... 353

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

Xl

Session VI Evolutionary Aspects
chair: C. Sterken

The Evolution of Non-spherical and Non-stationary Winds
of Massive Stars
Norbert Langer . . . . . . . . . .. ... e 359

Rotation and Anisotropic Losses of Mass and Angular
Momentum
André Maeder . . ... ... ... ... ... . 368

Rotation and Wolf-Rayet Star Formation
Georges Meynet . . . . .. .. .. ... e 377

Dusty LBV Nebulae: Tracing the Mass Loss History

of the Most Massive Stars

Laurens B.F.M. Waters, Robert H.M. Voors, Patrick W. Morris,

Norman R. Trams, Alex de Koter and Henny J.G.L.M.Lamers . ... 381

Wolf-Rayet and LBV Nebulae as the Result of Variable
and Non-spherical Stellar Winds
Mordecai-Martk MacLow . . . . . .. .. ... ... ... ...... 391

Ring Nebulae Abundances: Probes of the Evolutionary

History of Luminous Blue Variable Stars

Linda J. Smith, Antonella Nota, Anna Pasquali, Claus Leitherer,

Mark Clampin, and Paul A. Crowther . . . . .. ... ... ... ... 400

The Wind Momentum — Luminosity Relationship
of Blue Supergiants
Rolf-Peter Kudritzki . . . . . . ... ... ... ... ......... 405

Conference Summary: The Demise of Spherical

and Stationary Winds
Immo Appenzeller . .. ... ... ... .. ... 416

Object Index . . . ... .. . . .. ... 423

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100071670

List of Participants

Appenzeller, Immo I.Appenzeller@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Baade, Dietrich dbaade@eso.org
ESO, Garching, Germany,

Babel, Jacques babeljr@bluewin.ch
Geneva, Switzerland,

Baschek, Bodo baschek@ita.uni-heidelberg.de
ITA, Heidelberg, Germany,

Bastian, Ulrich s01Q@ix.urz.uni-heidelberg.de
ARI, Heidelberg, Germany,

Berghofer, Thomas thb@ssl.berkeley.edu
SSL, Berkeley, USA,

Bisikalo, Dmitry bisikalo@inasan.rssi.ru
Institute of Astronomy, Moscow, Russia,

Bjorkman, Jon jon@physics.utoledo.edu
University of Toledo, USA,

Bjorkman, Karen karen@astro.utoledo.edu
University of Toledo, USA,

Blomme, Ronny Ronny.Blomme@oma.be
Royal Observatory, Brussels, Belgium,

Bohlender, David david.bohlender@hia.nrc.ca
Herzberg Institute, Victoria, Canada,

Bomans, Dominik J. bomans@astro.uiuc.edu
University of Illinois, Urbana, USA,

Bono, Giuseppe bonoQoat.ts.astro.it
Trieste Observatory, Italy,

Boonyarak, Chayan chayanb@nu.ac.th
Naresuan University Phitsanulok, Thailand,

Breysacher, Jacques jbreysac@eso.org
ESO, Garching, Germany,

Brillant, Stephane stephan@imspark.obspm.fr
Observatoire de Paris-Meudon, France,

Briot, Danielle danielle.briot@obspm.fr

Observatoire de Paris, France,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


mailto:sOl@ix.urz.uni-heidelberg.de
mailto:bisikalo@inasan.rssi.ru
mailto:on@physics.utoledo.edu
https://doi.org/10.1017/S0252921100071670

Xiv

Brown, John C. john@astro.gla.ac.uk

University of Glasgow, Scotland,

Busfield, Graeme g.busfield@ic.ac.uk

Imperial College, London, United Kingdom,

Cakirli, Omur cakirli@bornova.ege.edu.tr

EU Observatory, Izmir, Turkey,

Cassinelli, Joseph cassinelli@madraf.astro.wisc.edu

University of Wisconsin, Madison, USA,

Chalabaev, Almas chalabae@laog.obs.ujf-grenoble.fr

Observatoire de Grenoble, France,

Chentsov, Eugene echen@sao.stavropol.su

SAOQ, Karachai-Circessia, Russia,

Chesneau, Olivier chesneauQobs-azur.fr

Observatoire de la Cote d’Azur, France,

Clampin, Mark clampin@stsci.edu

STScl, Baltimore, USA,

Clark, James jsc@star.cpes.susx.ac.uk

University of Sussex, Brighton, United Kingdom,
Dachs, Joachim
Tiibingen, Germany,

de Jong, Jeroen A. jdj@astro.uva.nl
Astronomical Institute, Amsterdam, The Netherlands,

Dorodnitsyn, Anton dora@mx.iki.rssi.ru
Space Research Institute, Moscow, Russia,

Drew, Janet j.drew@ic.ac.uk
Imperial College, London, United Kingdom,

Echevarria, Juan jer@astroscu.unam.mx
UNAM, Mexico City, Mexico,

Eversberg, Thomas eversberg@astro.umontreal.ca
Universite de Montreal, Canada,

Fabrika, Sergei fabrika@sao.ru
SAOQO, Karachai-Cherkess, Russia,

Feldmeier, Achim achim@pa.uky.edu
University of Kentucky, Lexington, USA,

Friedjung, Michael friedjung@iap.fr

Institut D’Astrophysique, Paris, France,
Fullerton, Alexander
Johns Hopkins University, Baltimore, USA,

awf@pha. jhu.edu

Gayley, Kenneth kenneth-gayleyQuiowa.edu

. University of Iowa, Iowa City, USA,

Georgiev, Leonid georgiev@astroscu.unam.mx

UNAM, Mexico City, Mexico,

Gittings, Michael gittings@lanl.gov

Los Alamos, New Mexico, USA,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


http://johnQastro.gla.ac.uk
mailto:g.busfield@ic.ac.uk
http://cakirliObornova.ege.edu.tr
mailto:chalabae@laog.obs.ujf-grenoble.fr
mailto:chesneau@obs-azur.fr
mailto:clampin@stsci.edu
mailto:sc@star.cpes.susx.ac.uk
mailto:jdj@astro.uva.nl
mailto:j.drew@ic.ac.uk
mailto:fabrika@sao.ru
mailto:achim@pa.uky.edu
mailto:friedjung@iap.fr
mailto:awf@pha.jhu.edu
http://kenneth-gayleyQuiowa.edu
mailto:georgiev@astroscu.unam.mx
mailto:gittings@lanl.gov
https://doi.org/10.1017/S0252921100071670

b Y

Glatzel, Wolfgang wglatze@eden.uni-sw.gwdg.de
Uni-Sternwarte, Gottingen, Germany,

Guzik, Joyce Ann joy@lanl.gov
Los Alamos, New Mexico, USA,

Gvaramadze, Vasilii vgvaram@mx.iki.rssi.ru
Astrophysical Observatory, Thilisi, Georgia,

Hamann, Wolf-Rainer wrh@astro.physik.uni-potsdam.de
Universidt Potsdam, Germany,

Hambaryan, Valeri V.Hambaryan@lsw.uni-heidelberg.de
Byurakan Astrophysical Institute, Armenia,

Henrichs, Huib huib@astro.uva.nl
University of Amsterdam, The Netherlands,

Hujeirat, Ahmad hujeirat@astro.uni-wuerzburg.de
Astronomisches Institut, Wiirzburg, Germany,

Hulbert, Stephen hulbert@stsci.edu
STScl, Baltimore, USA,

Humphreys, Roberta roberta@isis.spa.umn.edu
University of Minnesota, Minneapolis, USA,

Ignace, Richard ricoQastro.gla.ac.uk
University of Glasgow, Scotland,

Jankovics, Istvan ijankovi@gothard.hu
Eotvos University, Szombathely, Hungary,

Janot Pacheco, Eduardo janot@sismo.iagusp.usp.br
Universidade de Sao Paulo, Brazil,

Kanschat, Guido kanschat@iwr.uni-heidelberg.de
IWR, Heidelberg, Germany,

Kaper, Lex lkaper@eso.org
ESO, Garching, Germany,

Kaufer, Andreas A.Kaufer@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Keskin, Varol keskinv@alpha.sci.ege.edu.tr
Ege University Observatory, Izmir, Turkey,

Khalack, Victor khalack@mao.kiev.ua

Astronomical Observatory, Kyiv, Ukraine,
Klare, Gerhard
Landessternwarte, Heidelberg, Germany,

Koenigsberger, Gloria gloria@astroscu.unam.mx
UNAM, Mexico City, Mexico,

Koesterke, Lars larsQ@astro.physik.uni-potsdam.de
Institut fuer Physik, Potsdam, Germany,

Kolka, Indrek indrek@aai.ee
Tartu Observatory, Toravere, Estonia,

Korn, Andreas A.Korn@lsw.uni-heidelberg.de

Landessternwarte, Heidelberg, Germany,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


mailto:wglatze@eden.uni-sw.gwdg.de
mailto:joy@lanl.gov
mailto:wrh@astro.physik.uni-potsdam.de
mailto:V.Hambaryan@lsw.uni-heidelberg.de
mailto:huib@astro.uva.nl
mailto:hujeirat@astro.uni-wuerzburg.de
mailto:hulbert@stsci.edu
mailto:roberta@isis.spa.umn.edu
mailto:rico@astro.gla.ac.uk
mailto:ijankovi@gothard.hu
mailto:kanschat@iwr.uni-heidelberg.de
mailto:lkaper@eso.org
mailto:A.Kaufer@lsw.uni-heidelberg.de
mailto:keskinv@alpha.sci.ege.edu.tr
mailto:gloria@astroscu.unam.mx
mailto:lars@astro.physik.uni-potsdam.de
mailto:A.Korn@lsw.uni-heidelberg.de
https://doi.org/10.1017/S0252921100071670

b Y

Koubsky, Pavel koubsky@sunstel.asu.cas.cz
Astronomical Institute, Ondrejov, Czech Republic,

Krautter, Joachim jkrautte@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Kubat, Jiri kubat@sunstel.asu.cas.cz
Academy of Sciences, Ondrejov, Czech Republic,

Kudritzki, Rolf kudritzkiQusm.uni-muenchen.de
Uni-Sternwarte, Miinchen, Germany,

Kuznecov, Oleg kuznecov@spp.keldysh.ru
Keldysh Institute, Moscow, Russia,

Lafon, Jean-Pierre J. jpj.lafon@obspm.fr
Observatoire de Paris, France,

Lamers, Henny h.lamers@sron.ruu.nl
Utrecht University, The Netherlands,

Langer, Norbert ntl@astro.physik.uni-potsdam.de

Inst. f. Physik, Potsdam, Germany,
Le Mignant, David
ESO, Santiago, Chile,

dlemigna@eso.org

Ludke, Everton eludke@sm. conex.com.br

Universidade Federal de Santa Maria, Brazil,

MacFarlane, Joseph jjm@icf .neep.wisc.edu

University of Wisconsin, Madison, USA,

MacLow, Mordecai-Mark mordecai@mpia-hd.mpg.de

MPIA, Heidelberg, Germany,

Maeder, Andre andre.maeder@Qobs.unige.ch

Geneva Observatory, Switzerland,

Magalhées, Mério mario@argus.iagusp.usp.br

Instituto Astronomico, Sao Paulo, Brazil,

Mandel, Holger hmandel@lsw.uni-heidelberg.de

Landessternwarte, Heidelberg, Germany,

Markova, Nevena rozhen@sm.unacs.bg

Institute of Astronomy, Smolian, Bulgaria,

Marlborough, J. Michael marlboroQastro.uwo.ca

University of Western Ontario, London, Canada,

Marston, Anthony tm9991rQacad.drake.edu

Drake University, Des Moines, USA,

Massa, Derck massa@xfiles.gsfc.nasa.gov

Raytheon STX, Greenbelt, USA,
Mathys, Gautier
ESO, Santiago de Chile, Chile,

gmathys@eso.org

Mellema, Garrelt garrelt@astro.su.se

Stockholm Observatory, Saltsjoebaden, Sweden,

Messegier, Claude Claude.MegessierQobspm.fr

Observatoire de Paris-Meudon, France,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


http://jkrautteQlsw.uni-heidelberg.de
http://kudritzkiQusm.uni-muenchen.de
http://kuznecovQspp.keldysh.ru
http://lafonSobspm.fr
http://lamersQsron.ruu.nl
mailto:ntl@astro.physik.uni-potsdam.de
http://dlemignaSeso.org
http://eludkeSsm.conex.com.br
http://jjmQicf.neep.wisc.edu
http://mordecaiQmpia-hd.mpg.de
http://andre.maederQobs.unige.cn
http://marioQargus.iagusp.usp.br
http://hmandelQlsw.uni-heidelberg.de
http://tm9991rQacad.drake.edu
mailto:massa@xfiles.gsfc.nasa.gov
http://garreltQastro.su.se
mailto:Claude.Megessier@obspm.fr
https://doi.org/10.1017/S0252921100071670

XV

Meynet, Georges georges .meynetQobs.unige.ch
Geneva Observatory, Sauverny, Switzerland,

Millar, Carol cmillar@astro.uvo.ca
University of Western Ontario, London, Canada,

Miroshnichenko, Anatoly anatoly@physics.utoledo.edu
University of Toledo, USA,

Moffat, Anthony F.J. moffat@astro.umontreal.ca
Universite de Montreal, Canada,

Morrison, Nancy nmorris2@uoft02.utoledo.edu
University of Toledo, USA,

Miiller, Patrick pmueller@ita.uni-heidelberg.de
ITA, Heidelberg, Germany,

Muratorio, Gerard muratorio@observatoire.cnrs-mrs.fr
Marseille Observatory, France,

Negueruela, Ignacio ind@astro.livjm.ac.uk
John Moores University, Liverpool, Great Britain,

Niedzielski, Andrze aniedzi@astri.uni.torun.pl
Torun Centre for Astronomy, Poland,

Nota, Antonella nota@stsci.edu
STScl, Baltimore, USA,

Oedegaard, Knut J. R. knutjo@astro.uio.no
Theoretical Astrophysics, Oslo, Norway,

Okazaki, Atsuo okazaki@elsa.hokkai~s-u.ac.jp
Faculty of Engineering, Sapporo, Japan,

Osaki, Yoji osaki@dept.astron.s.u-tokyo.ac. jp
Department of Astronomy, Tokyo, Japan,

Oudmaijer, Rene r.oudmaijer@ic.ac.uk
Astrophysics Group, London, United Kingdom,

Owocki, Stan owocki@bartol.udel.edu
University of Delaware, Newark, USA,

Pamyatnykh, Alosza, alosza@camk.edu.pl
Copernicus Astronomical Center, Warsaw, Poland,

Pasquali, Anna apasqual@eso.org
ESO, Garching, Germany,

Pavlovski, Kresimir kresimirQgeof .hr
University of Zagreb, Croatia,

Perinotto, Mario mariopQarcetri.astro.it
Astronomia e Scienza dello Spazio, Firenze, Italy,

Peters, Geraldine gjpeters@mucen.usc.edu
University of Southern California, Los Angeles, USA,

Petrenz, Peter uh101bv@usm.uni~-muenchen.de
Uni-Sternwarte, Miinchen, Germany,

Porter, John jmpQastro.livjm.ac.uk

John Moores University, Liverpool, Great Britain,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


mailto:georges.meynet@obs.unige.ch
mailto:anatoly@physics.utoledo.edu
mailto:moffat@astro.umontreal.ca
http://nmorris2Suoft02.utoledo.edu
mailto:pmueller@ita.uni-heidelberg.de
mailto:ind@astro.livjm.ac.uk
mailto:aniedzi@astri.uni.torun.pl
mailto:nota@stsci.edu
mailto:knutjo@astro.uio.no
mailto:okazaki@elsa.hokkai-s-u.ac.jp
mailto:osaki@dept.astron.s.u-tokyo.ac.jp
mailto:r.oudmaijer@ic.ac.uk
mailto:owocki@bartol.udel.edu
mailto:alosza@camk.edu.pl
mailto:apasqual@eso.org
mailto:kresimir@geof.hr
mailto:gjpeters@mucen.usc.edu
mailto:uhl01bv@usm.uni-muenchen.de
mailto:jmp@astro.livjm.ac.uk
https://doi.org/10.1017/S0252921100071670

Xviil

Proga, Daniel d.proga@ic.ac.uk
Imperial College, London, United Kingdom,

Puls, Joachim uh10law@usmuOl.usm.uni-muenchen.de
Uni-Sternwarte, Miinchen,

Ragland, Sam sam@arcetri.astro.it
Arcetri Astrophysical Observatory, Firenze, Italy,

Rauw, Gregor rauw@astro.ulg.ac.be
Institut d’Astrophysique, Ligge, Belgium,

Rivinius, Thomas T.Rivinius@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Rodrigues, Claudia Vilega claudia@das. inpe.br
INPE, Sao Jose dos Campos - Sao Paulo, Brazil,

Réser, Siegfried s19@ix.urz.uni-heidelberg.de
ARI, Heidelberg, Germany,

Ruzié, Zeljko zruzicQgeof .hr
University of Zagreb, Croatia,

Sapar, Lili lilli@aai.ee
Tartu Observatory, Tartumaa, Estonia,

Sapar, Arved-Ervin saparQaai.ee
Tartu Observatory, Tartumaa, Estonia,

Schéfer, Dominik D.Schaefer@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Schenker, Klaus schenkerQastro.unibas.ch
Astronomisches Institut, Binningen, Switzerland,

Schmid, Hans Martin hschmid@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Schneider, Hartmut hschnei@gudg.de
Uni-Sternwarte, Géttingen, Germany,

Schulte-Ladbeck, Regina E. rsl@phyast.pitt.edu
University of Pittsburgh, USA,

Schweickhardt, Jorg jschweic@lsw.uni~heidelberg.de
Landessternwarte, Heidelberg, Germany,

Shaviv, Nir nir@tapir.caltech.edu
California Inst. of Technology, Pasadena, USA,

Sholukhova, Olga olga@sao.ru
SAOQO, Karachai-Cherkess, Russia,

Shore, Steve sshore@paladin.iusb.edu
Indiana University South Bend, USA,

Singh, Mahendra msinghQupso.ernet.in
India,

Skoda, Petr skoda@sunstel.asu.cas.cz
Academy of Sciences, Ondrejov, Czech Republic,

Smith, Nathan nathans@bu.edu

Boston University, USA,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


http://ac.uk
http://uhl01aw0usmu01.usm.uni-muenchen.de
http://rauwSastro.ulg.ac.be
http://RiviniusSlsw.uni-heidelberg.de
http://claudiaSdas.inpe.br
mailto:sl9@ix.urz.uni-heidelberg.de
http://zruzicSgeof.hr
http://lilliSaai.ee
http://saparSaai.ee
http://SchaeferSlsw.uni-heidelberg.de
http://hschmidSlsw.uni-heidelberg.de
mailto:hschnei@gwdg.de
mailto:rsl@phyast.pitt
http://jschweicSlsw.uni-heidelberg.de
mailto:nir@tapir.caltech.edu
http://olgaSsao.ru
mailto:msingh@upso.ernet.in
mailto:nathans@bu.edu
https://doi.org/10.1017/S0252921100071670

XIX

Smith, Linda ljs@star.ucl.ac.uk
University College, London, United Kingdom,

Stahl, Otmar 0.Stahl@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Stee, Philippe stee@altair.obs~azur.fr
Observatoire de la Cote d’Azur, France,

Stefl, Stanislav sstefl@sunstel .asu.cas.cz
Academy of Sciences, Ondrejov, Czech Republic,

Sterken, Christiaan csterken@vub.ac.be
Univ. of Brussels, Belgium,

Szeifert, Thomas tszeifer@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Trams, Norman ntrams@iso.vilspa.esa.es
ESA, Madrid, Spain,

Tubbesing, Sascha stubbesi@lsw.uni~heidelberg.de
Landessternwarte, Heidelberg, Germany,

Vakili, Farrokh vakiliQobs-azur.fr
Observatoire de la Cote d’Azur, France,

Valchanov, Tashko rozhen@sm.unacs.bg
Institute of Astronomy, Smolian, Bulgaria,

van der Hucht, Karel A. k.vanderhucht@sron.ruu.nl
SRON, Utrecht, The Netherlands,

van Genderen, Arnout genderen@strw.LeidenUniv.nl
Leiden Observatory, The Netherlands,

Veen, Pieter M. veen@strw.leidenuniv.nl
Leiden Observatory, The Netherlands,

Verdugo, Eva ev@vilspa.esa.es
ISO Observatory, Madrid, Spain,

Vincze, Ildiko ivincze@gothard.hu
Eotvos University, Szombathely, Hungary,

Vink, Jorick J.s.Vink@fys.ruu.nl
University of Utrecht, The Netherlands,

Voors, Robert voors@fys.ruu.nl
Utrecht University, The Netherlands,

Vreux, Jean-Marie vreux@astro.ulg.ac.be
Institut d’Astrophysique, Liege , Belgium,

Wang, Jun-Jie Wangjj@classi.bao.ac.cn
Beijing Astronomical Observatory, P.R. China,

Waters, Rens rensw@astro.uva.nl
Astronomical Institute, Amsterdam, The Netherlands,

Weaver, Robert rpw@lanl.gov
Los Alamos, New Mexico, USA,

Wehrse, Rainer wehrse@ita.uni-heidelberg.de

ITA, Heidelberg, Germany,

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


http://ljsQstEir.ucl.ac.uk
mailto:0.Stahl@lsw.uni-heidelberg.de
http://ssteflSsunstel.asu.cas.cz
mailto:csterken@vub.ac.be
mailto:tszeifer@lsw.uni-heidelberg.de
mailto:ntrams@iso.vilspa.esa.es
mailto:stubbesi@lsw.uni-heidelberg.de
mailto:vakili@obs-azur.fr
mailto:rozhen@sm.unacs.bg
mailto:k.vanderhucht@sron.ruu.nl
mailto:genderen@strw.LeidenUniv.nl
mailto:veen@strw.leidenuniv.nl
mailto:ev@vilspa.esa.es
mailto:ivincze@gothard.hu
mailto:J.s.Vink@fys.ruu.nl
mailto:voors@fys.ruu.nl
mailto:vreux@astro.ulg.ac.be
mailto:Wangjj@classl.bao.ac.cn
mailto:rensw@astro.uva.nl
mailto:rpw@lanl.gov
mailto:wehrse@ita.uni-heidelberg.de
https://doi.org/10.1017/S0252921100071670

XX

Weis, Kerstin kweis@etacar.ita.uni-heidelberg.de
ITA, Heidelberg, Germany,

White, Stephen whiteQastro.umd.edu
University of Maryland, USA,

Williams, Peredur pmw@roe.ac.uk
Royal Observatory Edinburgh, United Kingdom,

Wolf, Bernhard B.Wolf@lsw.uni-heidelberg.de
Landessternwarte, Heidelberg, Germany,

Yudin, Ruslan ruslan@pulkovo.spb.su
Astronomical Observatory, St.Petersburg, Russia,

Zickgraf, Franz-Josef zickgraf@cdsxb7.u-strasbg.fr

Observatoire de Strasbourg, France

The Landessternwarte Konigstuhl in its hundredth anniversary year as seen
by the participants.

https://doi.org/10.1017/50252921100071670 Published online by Cambridge University Press


mailto:kweis@etacar.ita.uni-heidelberg.de
http://whiteQastro.umd.edu
mailto:pmw@roe.ac.uk
mailto:B.Wolf@lsw.uni-heidelberg.de
mailto:ruslan@pulkovo.spb.su
mailto:zickgraf@cdsxb7.u-strasbg.fr
https://doi.org/10.1017/S0252921100071670



