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https://doi.org/10.1017/S1743921311012312 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921311012312


viii Contents

Magnetic fields of massive stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
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R. Gamen

Line profile variability and tidal flows in eccentric binaries . . . . . . . . . . . . . . . . . . 513
G. Koenigsberger, E. Moreno, D. M. Harrington

Fundamental parameters of 4 massive eclipsing binaries in Westerlund 1 . . . . . . . 515
E. Koumpia and A. Z. Bonanos

The nature of the light variations of chemically peculiar stars CU Vir and HD 64740 517
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Long-term spectroscopic monitoring of LBVs and LBV candidates . . . . . . . . . . . 519
A. Lobel, J. H. Groh, K. Torres, N. Gorlova

HD 150136: towards one of the most massive systems?. . . . . . . . . . . . . . . . . . . . . . 521
L. Mahy, E. Gosset, H. Sana, G. Rauw, T. Fauchez, C. Nitschelm

The spectroscopic orbits and physical parameters of GG Car . . . . . . . . . . . . . . . . 523
P. E. Marchiano, E. Brandi, M. F. Muratore, C. Quiroga, O. Ferrer,
L. Garćıa
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Fundamental parameters of ”normal” B stars in the solar neighborhood . . . . . . . 566
M.-F. Nieva, N. Przybilla

Eruptive outflow phases of massive stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 571
N. Smith

Massive stars at (very) high energies: γ-ray binaries. . . . . . . . . . . . . . . . . . . . . . . . 581
G. Dubus, B. Cerutti

Modeling TeV γ-rays from LS 5039: an active OB star at the extreme . . . . . . . . . 587
S. P. Owocki, A. T. Okazaki, G. Romero

Discussion – Normal and active OB stars as extreme condition test beds . . . . . . 593
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Optical spectroscopic observations of the Be/X-Ray binary A0535+262/V725 Tau
during the giant outburst in 2009 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618
Y. Moritani, D. Nogami, A. T. Okazaki, A. Imada, E. Kambe, S. Honda,
O. Hashimoto, K. Ichikawa

Determination of fundamental parameters and circumstellar properties for a sample
of B[e] stars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 620
M. F. Muratore, L. S. Cidale, M. L. Arias, J. Zorec, A. F. Torres

Overall properties of hot, massive stars in the X-ray domain . . . . . . . . . . . . . . . . 622
Y. Nazé
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Preface

Early-type (OB) stars dominate the ecology of the universe as cosmic engines via their ex-
treme output of radiation and matter, not only as supernovae but also during their entire
lifetime with far-reaching consequences. Active OB stars are massive and intermediate-
mass stars that display strong variability on various time scales due to such phenomena
as mass outflows, rapid rotation, pulsations, magnetism, binarity, radiative instabilities,
and the influence of their circumstellar environment. This concerns in particular classical
and Herbig Be, Bp, β Cep, Slowly Pulsating B Stars (SPB), B[e] and O stars, as well as
massive binaries such as the Be X-ray binaries and those that harbor O-type subdwarf
companions.

Research in the domain of active OB stars has been progressing very rapidly in the last
decade and is entering a new era thanks to the advent of new space and ground-based
instrumentation. Space asteroseismology (MOST, CoRoT, Kepler) allows us to study the
internal structure of massive stars and their rotation; efficient high-resolution spectropo-
larimetry (Narval, Espadons) provides clues about magnetic fields and the confinement
of the circumstellar environment; interferometry (e.g. VLTI, CHARA) allows us to probe
the shape of these environments and investigate differential rotation; multi-object spec-
troscopy on very large telescopes (e.g. Giraffe@VLT) allows us to study the effects of
stellar environment and evolution on the active OB stars and provides information on
the distribution of surface velocities and abundances; large galactic surveys (e.g. IPHAS,
INTEGRAL) allow the detection of large numbers of emission line objects and massive
X-ray binaries with great potential for studies of galactic structure. Active OB stars
studies have also taken a leap forward thanks to state-of-the-art modeling (Monte-Carlo
radiative transfer, asteroseismic models, models of magnetospheres, and disk models, in-
cluding rapid rotation effects, multi-dimensional calculations). Moreover, massive stars
are inherently extreme objects, in terms of rotation, mass loss, radiation fields and in
some cases magnetic fields, and thus can serve as testbeds for extreme conditions. From
a theoretical viewpoint, this is likely to be important for understanding the first massive
star generations in the universe and will provide strong clues on the physics of fast ro-
tation, which is a key ingredient in many current models such as the collapsars model
to explain the long soft Gamma Ray Bursts. Alternatively, B stars have historically pro-
vided the astronomical community with the best calibrations of fundamental parameters
for upper main sequence stars (e.g. Teff , log g, masses, radii, chemical composition). Since
activity of various types is commonplace in the B stars it is important to assess the un-
certainty in the parameters of upper main sequence stars that results from the presence
of stellar activity.

The major progress currently obtained in the field of active OB stars will thus help to
answer long-standing as well as new questions such as:

• What is the role of magnetic field, rotation, metallicity and mass loss in the evolution
of OB stars? In particular, how does it influence their late stages (neutron stars, black
holes, GRBs)? How do surface abundances evolve?
• What is the role of magnetic fields, rotation, and pulsations in the activity of OB

stars, in particular on their circumstellar environment? What is responsible for wind
clumping and the formation of a disk (Be phenomenon) or clouds?
• What is the internal structure of active and near-critically rotating OB stars? How

is the angular momentum transported? Is there a magnetic field, and is it of fossil or
dynamo origin?
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• Under what conditions do active OB stars become Be stars? What causes LBV
outbursts? What happens when a star reaches critical rotational velocity?
• What are the statistical properties of the various populations of OB stars? What is

the incidence of magnetic fields? What is the distribution of intrinsic velocities? What
are the properties of mass loss?
• How do recent advances in theory and computation of model atmospheres and syn-

thetic spectra, and in the observation of such spectra, make it possible to discover and
study new and puzzling phenomena in active OB stars and test theoretical models of
these phenomena?

In 1999, IAU Colloquium 175 held in Alicante (Spain) concentrated on “The Be Phe-
nomenon in Early-Type Stars”. In 2005, an international meeting held in Sapporo (Japan)
was dedicated to ”Active OB-stars: Laboratories for Stellar and Circumstellar Physics”.
In 2010 in Paris the IAU Symposium 272 was dedicated to discussion of the structure,
evolution, mass loss, and critical limits of early-type stars, four axes of research that
are currently providing important clues about the physics of these objects. The meeting
allowed fruitful exchange by bringing together scientists working in the fields of O stars,
B stars, Bp stars, Be stars and Herbig Be stars, at wavelengths that span the electro-
magnetic spectrum (especially X-ray, UV, optical, and IR) with emphasis on forefront
observational techniques (e.g. spectropolarimetry, interferometry, asteroseismology). The
meeting thus resulted in further important progress in our understanding of active OB
stars and gave rise to new projects that will be undertaken in the second decade of the
21st century.

The key topics of the IAU Symposium 272 were:
• the internal structure of active OB stars: pulsations, rotation, magnetism, transport

processes
• their evolution: stellar environment, formation, binaries, late stages (including mag-

netars and GRBs)
• their circumstellar environment: disks, magnetospheres, the Be phenomenon, wind,

clumping
• active OB stars as extreme condition test beds: critical rotation, mass loss, radiation

fields
• ‘normal’ OB stars as calibrators: fundamental parameters, astronomical quantities
• populations of OB stars: population studies, tracers of galactic structure, cosmic

history

The IAU Symposium 272 was held in Paris from July 19 to 23, 2010. We acknowledge
the financial support of our sponsors listed on page xxi of these Proceedings, as well as
the very active support of the members of the LOC in preparing the numerous details
associated with such a symposium. It is a great pleasure to acknowledge in particular
Michèle Floquet, the co-chair of the LOC, for whom this symposium was a ”last hurrah”
before her retirement.

Coralie Neiner and the SOC members
Meudon, September 12, 2010
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Rodolfo Vallverdú Observatorio Astron óm ico de La P lata, A rgentina rodolfo@ fcaglp .un lp .edu .ar
Walter Van Rensbergen Vrije Universiteit B russel, Belg ium wvanrens@vub.ac.b e
Brian Van Soelen University of the Free State, South A frica vanso elenb@ufs.ac.za
Jorick Vink Arm agh Observatory, UK jsv@arm .ac.uk
Delia Volpi Royal Observatory of Belg ium , Belg ium Delia .Volp i@om a.b e
V iktor Votruba Astronom ical Institute AV CR, Czech Republic votruba@physics.muni.cz
G regg Wade Royal M ilitary College of Canada, Canada Gregg.Wade@ rm c.ca
Kerstin Weis Astr. Inst. Ruhr-University-Bochum , Germ any kweis@astro .rub .de
John W isniewski University of Washington , USA jw isn ie@u.wash ington .edu
Ruslan Yudin Pulkovo Observatory, Russia ruslan .yudin@hotm ail.com
Jean-Paul Zahn Observatoire de Paris, France jean-pau l.zahn@obspm .fr
M ing Zhao Jet Propulsion Lab, USA m ing.zhao@ jp l.nasa.gov
O leksandra Zhukova Kiev Observatory, Ukraine a-zhukova@ukr.net
Jean Zorec Institut d ’A strophysique de Paris, France zorec@ iap .fr
Nataliya Zubreva Kiev Observatory, Ukraine n-zubreva@ukr.net

https://doi.org/10.1017/S1743921311012312 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921311012312


xxv

Address by the Scientific and Local Organizing Committees

Dear colleagues,

It was a pleasure to welcome all of you to the 272dn Symposium of the International
Astronomical Union in Paris and to write on behalf of the Scientific and Local Organiz-
ing Committees. It has been a long time since our last meetings on active OB stars in
Alicante and Sapporo. We hope that, in this new occasion, the symposium fulfilled your
expectations, both scientifically and socially. We have counted on very active members of
the SOC, who prepared an ambitious scientific programme as well as interactive discus-
sions. Motivated people in the LOC also presented us with a pleasant social programme,
and we hope this will also contribute to nice memories of this symposium. I would like to
thank in particular the main members of the LOC Evelyne Alecian, Bertrand de Batz,
Michèle Floquet and Bernard Leroy, as well as our secretaries Olga Martins and Annick
Oger. However, the success of this symposium mostly comes from all of you who con-
tributed in various ways by bringing your knowledge, results, questions, and answers to
a fruitful discussion. We thus thank all of you for your participation!

We are deeply grateful to several institutions for their financial and organizing support:
the International Astronomical Union, Région Ile de France, Institut National des Sci-
ences de l’Univers (INSU) du CNRS, Ministère de l’enseignement supérieur et de la
recherche, Programme National de Physique Stellaire (PNPS), GEPI laboratory, Scien-
tific Council of the Paris Observatory, A&A, and EDP Sciences.

Thank you very much!

Coralie Neiner, SOC chair and LOC member
Paris, 12 September 2010
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