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21

4.2

V434 Aur In Outburst! – Thom Gandet . . . . . . . . . . . . . . . . . . . .

21

4.3

Mu Centauri extremely bright! – Sebastian Otero . . . . . . . . . . . . . . .

22

4.4

PhD studentship to study Be-neutron star binaries in the Magellanic Clouds
– Malcom Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

22

4.5

Postdoctoral fellowship in asteroseismology – Coralie Neiner . . . . . . . . .

23

4.6

Current Minimum of the Hα Equivalent Width in π Aqr – Ernst Pollmann

24

4.7

Postdoctoral fellowship in spectropolarimetry – Coralie Neiner . . . . . . .

25

4.8

First Announcement of a Workshop: The Interferometric View on Hot Stars
– Thomas Rivinius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

26

Omega CMa outburst – Sebastián A. Otero . . . . . . . . . . . . . . . . . .

29

4.9

4.10 Observing the next periastron of the δ Scorpii Be binary – A. S. Miroshnichenko 30
4.11 He I 6678 Emission Activity in γ Cas – Ernst Pollmann . . . . . . . . . . .

32
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1.

EDITORIAL

Issue No. 39 of the Be Star Newsletter contains articles, announcements, and abstracts
that we have received and posted on our website since we finalized the previous issue in
March of 2007. We continue our practice of assembling an issue after we have accumulated
about 50 pages of material. Included here are five articles based on talks presented at
the meeting of the Working Group on Active B Stars at the 26th IAU General Assembly,
twelve announcements in our What’s Happening section, and 32 abstracts of published and
accepted papers on active B stars.
Many years ago one of my colleagues remarked that anyone who does research on Be stars
for a long enough period of time eventually writes at least one paper on γ Cas. Well, I
can’t vouch for this but γ Cas does have the longest spectroscopic history of any Be star
and there is information on its long-term behavior that simply does not exist for most Be
stars. I feel that any model for the Be phenomenon must explain both the short and longterm variability in the disk emission. But the observational data are becoming increasingly
difficult to secure. Today it is virtually impossible to monitor the emission-line variability in
Be stars at professional observatories with the cadence needed to characterize its behavior.
But an enthusiastic amateur community with excellent CCD spectrographs is filling the
void. Included in this issue is an article in which both short-term and long-term emission
behavior in γ Cas is reported from observations made at amateur observatories. Nearly 40
years of coverage of γ Cas (see cover) suggests a possible long-term Balmer emission cycle
of about 8 years. Time will tell if the apparent trend continues.
We continue to post short articles and abstracts on our website as they are accepted
(http://www.astro.virginia.edu/∼dam3ma/benews/). Abstracts normally appear within
48 hours of receipt. Please send contributions by email to benews@mucen.usc.edu with
a copy to dam3ma@virginia.edu. We prefer LaTex format and require that abstracts
be submitted as a LaTex file using the template provided on our website. We can handle
most contemporary picture formats for illustrations. We encourage you to contribute to our
Community Comments section that we introduced in Issue No. 38. In an open forum
researchers have the opportunity to voice their opinions on scientific issues and terminology
that will become part of the published literature such as one finds in unedited discussion in
conference proceedings.
The next Issue of the Newsletter will contain the proceedings from the forthcoming business/scientific meeting of the Working Group on Active B Stars at the IAU General Assembly in Rio de Janeiro, Brazil on 2009 August 6. We will also include information on IAU
Symposium No. 272 “Active OB stars: structure, evolution, mass loss, and critical limits”
that will be held in Paris from 2010 July 19–23.
The editors wish to thank all who contributed to this issue and look forward to receiving
your contributions for Issue No. 40. See you at the IAU General Assembly in Rio in August
and at IAU S272 in a year!
We appreciate the continuing support from the Department of Physics & Astronomy at
Georgia State University for the production of the paper edition of the Be Star Newsletter.
Gerrie Peters, Editor-in-Chief
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2.
2.1.

WORKING GROUP MATTERS
The Business and Scientific Sessions of the Meeting of the Working
Group on Active B Stars at the 26th IAU General Assembly
Held at the Congress Center in Prague, Czech Republic on 2006 August 18

G. J. Peters
Space Sciences Center, University of Southern California, 835 W. 37th Street, Los Angeles,
CA 90089-1341; gjpeters@mucen.usc.edu

2.1.1. Introduction
The meeting of the Working Group on Active B Stars consisted of a business session followed
by a scientific session containing invited and contributed talks. The titles of the talks and
their presenters are listed below.
Outgoing Chair of the Working Group, Stan Owocki welcomed the attendees. He presented
a brief update on the status of the proceedings from the meeting “Active OB-Stars: Laboratories for Stellar and Circumstellar Physics” held in Sapporo, Japan from August 29 –
September 2, 2005. The editors of the proceedings are S. Štefl, S. Owocki, and A. Okazaki.
A proposal to continue IAU recognition of the Working Group during the 2006–09 triennium
was submitted by S. Owocki by the Spring deadline.

2.1.2. Business Session

2.1.2.1. Be Star Newsletter
The Be Star Newsletter, published in hard copy at Georgia State University for the Working
Group on Active B Stars, continues to be the main source of information on new discoveries,
ideas, manuscripts, and meetings on active B stars. G. Peters, D. Gies, and D. McDavid
continue, respectively, as Editor-in-Chief, Technical Editor, and Webmaster. Abstracts and
announcements are usually posted on our website
(http://www.astro.virginia.edu/∼dam3ma/benews/) within 48 hrs of being received.
Articles submitted for publication have been refereed since 2000. Although this practice
has resulted in fewer full articles, the quality of the published material has been vastly
improved. In 2005 we introduced a new section called Community Comments, in which
Working Group members can voice opinions or ideas on which the community can submit
rebuttal. In March 2005 we published Issue No. 37 that contains the proceedings from the
scientific session held during the meeting of the Working Group on Active B Stars at the
25th IAU General Assembly in Sydney, Australia.

2.1.2.2. SOC Election Results
In August 2006 an election was held by e-mail ballots that were sent to all current IAU
members of the Working Group on Active B Stars. The Scientific Organizing Committee
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(SOC) for the 2006-09 triennium is:
Term expiring in 2009: Juan Fabregat, Douglas Gies, Huib Henrichs, David McDavid
Term expiring in 2012: Karen Bjorkman, Coralie Neiner, Geraldine Peters, Philippe Stee
Non-voting: President of IAU Division IV: Stars, President of IAU Division V: Variable
Stars, Outgoing SOC Chair (Stan Owocki)

2.1.2.3. Action Items
1. Bylaws for Working Group
The bylaws would include a mission statement and rules governing the election of the
SOC. Suggestions were made that non-IAU members should be allowed to vote in elections
if they have participated in at least one meeting on active B stars within a six year period,
and that non Ph.D. researchers might be recognized as voting members if their national
committees agree.
2. Other Items
There was a discussion on how to stimulate more participation from Working Group
members. In 2006 there was a slight increase in the voter turnout of 25% of the eligible
voters compared with 15% in 2003. The number of articles submitted to the Be Star
Newsletter has declined, but submissions of abstracts and news items have increased.

2.1.2.4. Rules Governing the Election of the SOC in 2006
The top priority of the SOC during the 2006–09 triennium will be to establish a set of
bylaws including a set of formal rules governing the election of the Scientific Organizing
Committee. The following rules were followed for the 2006 election:
1. The Working Group (WG) is considered to consist of all subscribers of the Be Star
Newsletter, Electronic Edition, who are IAU members.
2. Every member of the WG can nominate 4 persons as candidates for the new Organizing
Committee (OC) and send them to the Election Officer (chosen from the editors of the Be
Star Newsletter.) The Election Officer selects the 10 candidates with the highest number
of votes. If several individuals have the same number of nominations for the last spot on
the ballot, they are all accepted and the number of candidates can be higher than 10.
According to the general IAU rules, only IAU members or new members pending approval
at the forthcoming General Assembly can be accepted as candidates for OC membership,
and balanced regional representation should be taken into account in the nomination of the
candidates.
3. The Election Officer must verify that all nominees to be listed as candidates on the ballot
are willing to serve if elected.
4. The 4 new OC members are elected from the OC candidates by the members of the WG,
who may vote for up to 4 different persons.
5. The 4 persons with the largest numbers of valid votes are elected for a 6-year term. The 4
new and the 4 continuing OC members determine among themselves the new Chairperson.
2009, Be Star Newsletter, 39 − 5

2.1.3. Scientific Session
The program of talks is listed below. Articles based upon these presentations follow this
report.
Final Program
Session 1 (D. McDavid, Chair)
09:20 Observations of the B[e] Star MWC349 with mid-infrared interferometry – A. Quirrenbach
09:35 The Kepler Mission’s guest opportunity program: opportunity for optical monitoring
of B stars? – M. Smith
10:00 Rotational velocities of Be stars – I. Howarth
10:15 Analysis of the high temperature region in Be stars – A. Ringuelet & A. Torres∗
10:30 Coffee
Session 2 (G. Peters, Chair)
11:00 Statistical properties of a sample of periodically variable B-type supergiants: Evidence
for opacity-driven gravity-mode oscillations – K. Lefever, J. Puls, & C. Aerts∗
11:15 The Comings and Goings of Be Stars – V. McSwain
11:30 HD 61273: a new binary system with a hot component showing Hα emission –
D. Briot∗ & F. Royer
11:45 Spectropolarimetry of Be stars with FORS1 at the VLT revisited – R. Yudin
12:00 Circumstellar disks from rotating stars with and without magnetic fields – S. Owocki∗ ,
A. ud-Doula, & R. Townsend
12:30 Session Ends
* Presenter

2.1.4. Closing remarks
I would like to thank those who participated in the Working Group meeting through their
attendance and the presentation of a set of very interesting talks. Hearty thanks are due
to outgoing SOC Chair Stan Owocki, who skillfully led our Working Group for the past 3
years and was one of the primary organizers of the meeting on active B stars in Sapporo,
Japan in 2005. We are looking forward to seeing you again in 2009 at the meeting of the
Working Group on Active B Stars at the 27th IAU General Assembly in Rio de Janeiro.

2.2.

Greetings from the Co-Chairs of the Working Group

Dear Active B Star Colleagues,
Following our selection as the Co-Chairs of the Working Group on Active B Stars for the
next triennium, we would like to share with you some of our visions and priorities for
our small but enthusiastic niche in the IAU organization. These include the adoption of
a mission statement and set of formal bylaws and the planning for a possible meeting in
about three years.
We would like to extend a hearty THANK YOU to our outgoing chair Stan Owocki. Under
his helm the Working Group benefitted from the expertise of a keen theorist and researcher
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on activity in massive stars. Along with the help of Stan Štefl and Atsuo Okazaki, Stan
succeeded in bringing about the successful meeting on “Active OB-Stars: Laboratories for
Stellar & Circumstellar Physics” in Sapporo, Japan in 2005 September. We are looking
forward to a continuing collaboration with Stan on our working group activities.
The Working Group (originally known as the Working Group on Be Stars) was re-established
under IAU Commission No. 29 at the IAU General Assembly in Montreal, Quebec, Canada
in 1979, and has been continuously active to the present. However, a formal mission statement and set of bylaws have never been adopted. This recurrently presents a problem,
especially every three years when the Working Group must elect a new Scientific Organizing Committee (SOC). There have been no set of rules to determine how members are
nominated and even who is eligible to vote. Our first priority is to work with the SOC
to produce a draft of a mission statement and bylaws that we intend to present to the
membership for comment and ultimately a final vote.
Another priority is to stimulate interest in the Working Group activities, including the
submission of articles and short items to the Be Star Newsletter and interaction with other
IAU Working Groups and Commissions such as those on Massive Stars, Ap Stars, and Close
Binary Stars.
The field of the Be star research has been very active during the last few years, and we expect
this activity to increase. The recent development of powerful observational equipment
has led to significant progress in our knowledge of Be stars physics. The advent of the
VLTI interferometer and the CHARA Array have allowed the spatial resolution of several
Be star photospheres and disks, and many new studies are ongoing. The application of
spectropolarimetric techniques resulted in the discovery of magnetic fields in a few Be
stars, and the commissioning of new and more powerful spectropolarimeters will allow the
systematic study of the prevalence of magnetic fields among Be stars and their relation with
the mass ejection episodes.
Perhaps the most exciting current development is the accurate photometric monitoring of Be
stars from outside our atmosphere. The Canadian space mission MOST, launched on 2003
June 30, has already provided photometric time series of unprecedented quality of the bright
Be stars ζ Ophiuchi and β Canis Minoris, revealing a rich spectrum of frequencies associated
with radial and nonradial pulsations in both objects. The French led COROT satellite was
successfully launched last December 27th, and started its scientific observations on 2007
February 3. COROT will provide photometry of many Be stars in continuous runs lasting
from 20 to 150 days. The analysis of the photometric time series and the interpretation of
the results with the techniques of asteroseismology will provide important insights on the
internal structure of Be stars, the role of nonradial pulsations, and its relation with the Be
star outbursts.
Although opportunities to study Be stars in the FUV are currently limited, new spectra
are being obtained of Be stars in our galaxy and the Magellanic Clouds with the FUSE
spacecraft. This new data will provide information on the abundances of carbon, nitrogen,
and the iron group elements in the photospheres of Be stars that will complement and serve
as a check on the results and predictions from the planned asteroseismology investigations.
Other important tools that will be available for Be star researchers in the near future
are the ongoing and planned deep photometric galactic plane surveys. In the northern
hemisphere the Hα IPHAS survey and the near-infrared UKIDSS-GPS survey are near
completion, and are already releasing their data products or will start this release soon. In
the southern hemisphere, the Hα VPHAS+ and near-infrared VVV ESO public surveys will
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start observations as soon as their associated instrumentation are available. The scientific
exploitation of the survey data will produce an increase of several orders of magnitude of
the number of Be stars known in our Galaxy.
All these developments configure a scenario of an exciting and rapidly evolving field of research. In this context, it seems timely for a new major international meeting of researchers
on active B stars in the 2009-2011 time frame. Although it is still in the initial discussion
stage, actions in this direction have already been undertaken. We will communicate updates
on this endeavor as they materialize.
If you have ideas on other action items that we should put on our agenda, we encourage
your input. Please write to either of us at any time. We are looking forward to working
with you to make the Working Group on Active B Stars one of the most productive ones
in the IAU Community.
Best Wishes,
Gerrie Peters & Juan Fabregat
Co-Chairs of the Working Group on Active B Stars (2006-09)

2.3.

Some Thoughts from the Outgoing Chair of the Working Group

Dear Colleagues,
I am writing to you as the outgoing chair of the Organizing Committee (OC) for our Working
Group (WG) on Active B Stars, to summarize what I see as the main achievements and
events for our WG over my 3-year term as chair, and also briefly to reiterate what I see as
the key challenges for our WG.
First I wish to thank Gerrie Peters and Juan Fabregat for agreeing to take over duties as
OC co-chairs, and further to thank Gerrie, who as editor of our newsletter, has offered me
this opportunity to address the WG.
Sadly, my tenure as OC chair was marked by the tragic and untimely passing, in June 2005,
of our valued colleague and friend John Porter. Our newsletter has collected contributions
from members giving their personal memories and thoughts of John, to be found in the Be
Star Newsletter, No. 38, p. 3, 2007, and at
http://www.astro.virginia.edu/∼dam3ma/benews/volume38/wkgp/jp1.html
John had originally been scheduled to give talks at the conference on “Stars with the
B[e] Phenomenon” held July 2005 in Vlieland, The Netherlands, and at the conference on
“Active OB Stars: Laboratories for Stellar and Circumstellar Physics”, held August 2005
in Sapporo, Japan. The proceedings volumes of both meetings have been dedicated to his
memory.
These two meetings were indeed important events in our field during the past few years.
The Vlieland B[e]-star meeting was organized by Michaela Kraus and co-workers, largely
independent of any formal participation of our WG-OC, though I joined many others from
our WG who were in attendance. The resulting proceedings were edited by M. Kraus and
A. Miroshnichenko, and have now appeared as volume 355 of the ASP conference series.
The Sapporo meeting was more a direct product of discussions within our OC, which in fall
2004 submitted a proposal for IAU sponsorship as a colloquium. Fortunately, when that
initial effort was not successful, Atsuo Okazaki was able to arrange a quite impressive level
of sponsorship from several Japanese organizations, with the result that it was possible to
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hold a very well-organized, well-attended, and lively meeting, and also to provide partial
local and/or travel support for many students and post-doctoral level researchers. The
resulting proceedings were edited by S. Štefl, S. Owocki, and A. Okazaki, and will appear
by end of March 2007 as volume 361 of the ASP conference series.
As for the future, I do still believe that, as stated in my incoming chair message, a key
longtime challenge for our WG is to increase our contact and overlap with other research
areas, particularly for closely aligned topics like pulsating stars and general massive stars.
Indeed, throughout my recent terms on our OC for the WG on Active B Stars, I have
also been on the OC for the WG on Massive Stars. Recently, in fact, when none of the
others asked were able to take over from Claus Leitherer as chair that OC, I agreed to
do so. In that new capacity, I would very much welcome the opportunity to work with
the incoming chairs of the Active B Star OC to find ways to bring these two WG’s closer
together, including joint sponsorship of meetings on subjects of common interest, perhaps,
e.g., on the role of rapid rotation in the evolution and mass loss of massive stars.
In closing, I wish you all the best in your continuing efforts to understand the physical
nature and broad astrophysical relevance of the fascinating collection of objects we know
as Active B Stars.
Regards,
Stan Owocki
Outgoing Chair
Organizing Committee of the IAU Working Group on Active B Stars
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3.
3.1.

SCIENTIFIC PROGRAM, WORKING GROUP ON ACTIVE B STARS,
IAU 26TH GENERAL ASSEMBLY
Analysis of the high temperature region in Be stars

Presented at the meeting of the Working Group on Active B Stars during the 26th IAU General
Assembly in Prague, Czech Republic on 2006 August 18

A. Ringuelet1 and A. Torres1,2
1

FCAG, Universidad Nacional de La Plata, Paseo del Bosque S/N, 1900 La Plata, Argentina; ringuele@fcaglp.unlp.edu.ar
2 Inst. de Astrofı́sica de La Plata (CONICET-UNLP), Paseo del Bosque S/N, 1900 La Plata,
Argentina; andy@carina.fcaglp.unlp.edu.ar
Received: 2007 March 26; Accepted: 2007 April 10

3.1.1. Introduction
In IAU Symposium No. 70 (1976), Marlborough suggested the High Temperature Region
(HTR) to be at the star’s disc surface in the PM model. Marlborough (1987) reviewed other
suggestions, namely, by Thomas (1983) in relation to thermodynamically open systems and
non-radiative heating, and the possibility of heating up the inner part of the disc by nonradial pulsations. When the WCD model (Bjorkman & Cassinelli 1993) was challenged by
the results of Cranmer & Owocki (1995) the suggestion of a collisionally heated disc was
abandoned. At present, if we consider the observational results of Kogure & Hirata (1982),
Slettebak (1994) and Grady et al. (1987) and the theoretical requirements posed by Porter
(1999) for the existence of Keplerian discs and the discussion by Thomas (1983) on the
existence of a heated region, it is absolutely necessary to analyze observational features that
would 1) provide hints as to the existence of material dissipating kinetic energy, 2) permit to
establish the geometry of the HTR and 3) sustain a discussion on the measured expansion
velocities in Be stars, which is significant in relation to the applicability of different physical
processes. We have attempted to attain this by measuring equivalent widths, expansion
velocities and residual intensities of the resonance lines (in absorption) of Si IV, C IV and
Al III and the transition λ1640 of He II.

3.1.2. Results
Expansion velocities: We measured expansion velocities at 0.7 of the residual intensity
of the lines. We support this choice on the results by Cidale & Ringuelet (1993), where Hα
profiles have been computed applying the “co-moving frame” method (Kunasz & Hummer
1974) in order to obtain a rigorous solution. In this solution and according to the parameters
of B stars, terminal velocities do not correspond to the end of the blue wing in the line profile.
Consequently, terminal velocities in Be stars are much lower than generally attributed.
Together with the finding of Grady et al. (1987) on the merging of the DACs in the blue
wing of the resonance lines of Si IV and C IV, we consider that the wind or fluid velocity is
better represented by the line core. On these bases, the expansion velocities we measured
are not larger at the poles. This result poses limits of applicability to models based on
bi-stability and to the geometry of the magnetic fields.
2009, Be Star Newsletter, 39 − 10

Equivalent widths: We measured equivalent widths after carefully determining the continuum. In Figure 1, which is taken from Torres & Ringuelet (2006), equivalent widths
are represented as a function of inclination angle, for transitions of the ions in the HTR.
Figure 1 includes 19 stars measured by Slettebak (1994). All values are corrected for possible photospheric contributions. It readily appears that the contribution of the HTR to the
equivalent widths arises from all inclination angles. Mean values show a tendency to increase with the inclination angle. This strengthens the results related to the HTR obtained
in spherical geometry. We have also verified that representing mean values of the equivalent
widths versus kinetic energy, as yielded by our measured expansion velocities, a similar
correlation like the one obtained with the inclination angles is present. This correlation is
important in connection to the formation of Keplerian rings (Porter 1999) and the heating
of the region by dissipation of mechanical energy (Thomas 1983).
The velocity curve: We suggest a velocity curve that increases with radius inside the
wind and decreases after the temperature maximum. This behaviour is in keeping with
the presence of Keplerian rings (Porter 2000) and with Kogure & Hirata’s (1982) statement
that high temperature regions display large expansion velocities and cool regions display low
expansion velocities. The resonance lines of Al III turn out to be an interface between the
stellar wind and the cool envelope. The results we have presented suggest a model of a B star
surrounded by a hot wind which form a thermodynamical open system interacting with a
cool envelope or a Keplerian ring; X-ray models are independent (in a first approximation) of
the existence of a chromosphere since these models refer to regions far outside the HTR. The
chromospheric model for the regions above the stellar photosphere provides new possibilities
for explaining i) the alternation of phases: B-shell-Be, ii) the relation between Hα emission
and IR emission (van Kerkwijk et al. 1995), iii) the shape of the Balmer continuum when in
emission, iv) the WUPPE observations of polarization which do not satisfy existing models
(Bjorkman et al. 1991). A thorough discussion of these results is to be published elsewhere.
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Equivalent widths vs. v sin i from Torres & Ringuelet (2006).
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3.2.

Statistical properties of a sample of periodically variable B-type supergiants: Evidence for opacity-driven gravity-mode oscillations

Presented at the meeting of the Working Group on Active B Stars during the 26th IAU General
Assembly in Prague, Czech Republic on 2006 August 18

K. Lefever,1 J. Puls,2 and C. Aerts1
1

Instituut voor Sterrenkunde, K. U. Leuven, Celestijnenlaan 200D, 3001 Lueven, Belgium;
karolien@ster.kuleuven.be, conny@ster.kuleuven.be
2 Universitätstermwarte München, Scheinerstr. 1, 81679 München, Germany
Received: 2007 March 9; Accepted: 2007 March 9

Abstract† :
Aims. We have studied a sample of 28 periodically variable B-type supergiants selected
from the HIPPARCOS mission and 12 comparison stars covering the whole B-type spectral
range. Our goal is to test if their variability is compatible with opacity-driven non-radial
oscillations.
Methods. We have used the NLTE atmosphere code FASTWIND to derive the atmospheric
and wind parameters of the complete sample through line profile fitting. We applied the
method to selected H, He, and Si line profiles, measured with the high resolution CES spectrograph attached to the ESO CAT telescope in La Silla, Chile.
Results. From the location of the stars in the (log Teff , log g) diagram, we suggest that
variability of our sample supergiants is indeed due to the gravity modes resulting from the
opacity mechanism. We find nine of the comparison stars to be periodically variable as well,
and suggest them to be new α Cyg variables. We find marginal evidence of a correlation
between the amplitude of the photometric variability and the wind density. We investigate
the wind momentum-luminosity relation for the whole range of B spectral type supergiants,
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and find that the later types (>B5) perfectly follow the relation for A supergiants. Additionally, we provide a new spectral type – Teff calibration for B supergiants.
Conclusions. Our results imply the possibility of probing internal structure models of massive stars of spectral type B through seismic tuning of gravity modes.
†

Full paper appears in Lefever, K., Puls, J., & Aerts, C. 2007, A&A, 463, 1093.
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The Comings and Goings of Be Stars
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Abstract: I present preliminary findings from a spectroscopic monitoring program of Be
stars in 19 open clusters. From a 3- or 4-year time baseline of photometric and spectroscopic
data, I have identified 26 Be stars that have undergone disk outbursts or whose disks have
disappeared. The rate of disk variability does not seem to be constant among clusters, and
I have begun an investigation of the stellar and cluster properties that may affect their long
term variability.
In 2002, we performed a photometric search for Be stars in 55 open clusters using the
CTIO 0.9 m telescope with Strömgren b, y, and narrow-band Hα filters (McSwain & Gies
2005a, 2005b). Among the 48 clusters with reliable results, this investigation resulted in
52 definite Be star detections, many previously unidentified as Be stars, and an additional
129 possible Be star candidates. Since completing that study, we have been performing a
spectroscopic follow-up to confirm the candidate Be stars. We obtained spectra of 20 stars in
NGC 3766 during 2003 March with the CTIO 1.5 m telescope and Cassegrain spectrograph.
Additionally, we observed NGC 3766 and 20 other clusters with the CTIO 4 m telescope
and Hydra spectrograph during 2005 February and 2006 May. The results from those data
have increased the total number of definite Be stars to 83, with 47 remaining candidates.
Based on these updates, the mean Be star fraction in open clusters is between 3.3–5.1% of
the B-type population.
The 3- and 4-year time baseline separating our photometry and spectroscopy has also revealed another intriguing result—we have identified 26 Be stars that have experienced a
disk appearance or disappearance during this time. Three examples from NGC 3766 are
shown in Figure 1. Although we do not have the same time sampling for every cluster, our
preliminary findings suggest that the fraction of long-term variable Be stars is not constant
among different clusters. Thus we have begun an investigation of the stellar and cluster
properties that might influence the disk variability.
While the long term variability of Be stars has often been noted in the literature (e.g.
Slettebak 1988), only one study has attempted long term monitoring of a large sample of
Be stars to quantify their variability. Hubert & Floquet (1998) investigated 273 bright
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Figure 1.
Nine of the 15 Be stars NGC 3766 showed significant changes in their emission disks between
2003–2006. Three examples are shown here, identified by the numbering scheme in McSwain & Gies (2005b),
with plots of the Hα line profiles in 2003 (solid lines), 2005 (dashed lines), and 2006 (dotted lines).

Be stars that were observed by Hipparcos between August 1989 to August 1993. They
found that early type Be stars exhibit a very high degree of variability while most late
Be stars maintained a constant magnitude during the duration of the Hipparcos mission,
suggesting that the variability is temperature dependent. However, we compare the absolute
magnitudes and ages of variable and non-variable Be stars in Figure 2. Long term variable
Be stars appear distributed across a large range of both My and ages, which indicates that
the disk variability may not be dependent on temperature or evolutionary status.
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Figure 2.
My of the definite Be stars are plotted as a function of cluster age (diamonds). Variable Be
stars are highlighted (open diamonds).

Metallicity may be another important factor in the disk state. Meilland et al. (2006) discuss
observational characteristics that may determine whether Be star disks form by successive
outbursts from the central star or by a more continuous change in mass loss. In this second
scenario, changes in the opacity may result in disk state transitions, and we should observe
a variability dependence on metallicity. Our preliminary results indicate that the cluster
fraction of disk variable Be stars increases toward the Galactic center, where the metallicity
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is greater, suggesting that metallicity may be a factor in the origins of the disks.
We have recently obtained high quality, blue optical spectra of three open clusters to measure the physical parameters of the normal B-type and Be populations. Hubert & Floquet
(1998) propose that disk outbursts may be also related to V sin i, and we will investigate
this relationship in our new spectra. We will also obtain accurate measurements of Teff ,
log g, and metallicity to investigate other possible sources of disk variability.
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HD 61273 : A new binary system with a hot component showing Hα
emission
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3.4.1. Introduction
HD 61273 is a 7th magnitude star, classified as a B9-type star in the HD catalog. The
only few papers concerning this star always misclassified it. Stetson (1991) identified it as
a “field blue-straggler.” Hipparcos (ESA 1997) detected its light variability, P = 6.458 d,
and it was categorized as an ACV (α2 CVn type) variable star. Actually HD 61273 is a
binary system that we detected from spectroscopic observations.

3.4.2. Spectroscopic observations
We obtained 32 spectra of HD 61273 with the Élodie spectrometer (OHP, France) along a 9
years time span, in the spectral range 3900–6800 Å, and with a resolving power R = 42000.
These observations reveal periodic variations in radial velocity and permanent emission in
Hα.
Periodic variations of radial velocities are attributed to a binary system. The orbital period
of the system is P = 12.9190 d and is twice the photometric period detected by Hipparcos, suggesting that the system is an ellipsoidal variable with a component filling its Roche
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lobe. The radial velocity curve of the cold component is determined with a precision better than 1 km s−1 . Unfortunately, radial velocities of the hot component can be hardly
determined. The mass ratio can nevertheless be estimated on the assumption of spin-orbit
synchronization of the Roche-lobe filling giant component using only the RV curve of this
star (Harmanec 1990). We obtain a mass ratio Q = 0.14. The cool component is thus the
less massive of the system. This corresponds to the so-called Algol paradox and implies
a mass transfer from the now less massive star toward the now more massive component
(Crawford 1955). This is moreover strengthened by the presence of emission in the Hα line
which is the signature of the presence of circumstellar material.
Although it cannot be strictly classified as an Algol on the basis of its light curves, which
do not show eclipses, the physical processes occurring in the binary system and accounting
of the observed spectra are the same as physical processes occurring in Algol-type stars.

3.4.3. Hα line profile: signature of circumstellar material
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Figure 1.
Variation of
the Hα profile along one orbital cycle (14 consecutive
observations). The black
triangles show the positions of the Hα absorption
line from the giant component.
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The Hα line of HD 61273 shows always double peaked emission superimposed to absorption
components, whatever the phase of the orbital period (see Fig. 1). Huang & Struve (1956)
showed that the gas ejected by one component, which touches the inner contact surface,
circulates around the other component, thus forming a gaseous ring where emission lines
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originate. Peters (1980, 1989) finds that there is permanent emission in lines of long-period
Algol systems. If P > 6 d, permanent Hα disk is observed. However, as noted in Peters
(2001), this cutoff period is only an approximation. In the case of long-period systems, the
stream of matter deviated by the Coriolis acceleration misses the now primary star and
forms a circumstellar structure spiraling around it.

3.4.4. Summary
HD 61273 is a new binary system, in which all the processes of Algol type stars occur. It
corresponds to a long period Algol and then shows a permanent emission in Hα, attributed
to the matter coming from the now cold star and forming a disk around the now hot star.
A more detailed analysis is in progress to disentangle the composite spectrum, derive the
physical parameters of each component and model the system.

References
Crawford, J. A. 1955, ApJ, 121, 71
ESA. 1997, The Hipparcos and Tycho Catalogues, ESA-SP 1200
Harmanec, P. 1990, A&A, 237, 91
Huang, S. S., & Struve, O. 1956, AJ, 61, 300
Peters, G. J. 1980, in IAU Symp. 88: Close Binary Stars: Observations and Interpretation, 287
Peters, G. J. 1989, Space Science Reviews, 50, 9
Peters, G. J. 2001, in The Influence of Binaries on Stellar Population Studies, ed. D. Vanbeveren
(Dordrecht, Kluwer), 79
Stetson, P. B. 1991, AJ, 102, 589

3.5.
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This talk reviewed recent efforts to develop dynamical models for the effects of a surface
dipole field on radiatively driven wind outflows. One particular project applies magnetohydrodynamic (MHD) simulations of a Magnetically Confined Wind Shock (MCWS) model
originally developed by Babel & Montmerle (1997) to explain X-ray emission observed by
Rosat (Gagne et al. 1997) from the magnetic O7V star θ1 Ori C. Results are summarized
in Figure 1. We also consider the role of magnetic fields in spinning up the wind outflow
from a rotating star, emphasizing that this does not produce the Magnetically Torqued Disk
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(MTD) proposed by Cassinelli et al. (2002) as a mechanism for producing the orbiting, Keplerian disks inferred from the characteristic Balmer line emission in Be stars. Rather, as
illustrated in Figure 2, material in the equatorial compression tends either to fall back on
the star, or be ejected outward. However, the very strong magnetic fields of Bp stars can
lead to a Rigidly Rotating Magnetosphere (RRM) (Townsend & Owocki 2004) with rigidbody disks or clouds (see Figure 3) that can explain quite well the observed emission in Bp
stars like σ Ori E (Figure 4). Moreover, the eventual centrifugal breakout of such material
can lead to strong heating from magnetic reconnection, which thus could explain the very
hard X-ray flares seen from this star (ud-Doula et al. 2006) (figure 5).
A more complete summary of these results will appear in Owocki et al. (2007). Further
information, including animations of the simulations, can be accessed on the web at:
http://shayol.bartol.udel.edu/massivewiki/.

Figure 1.
MHD simulations of the MCWS model for θ1 Ori C, showing the logarithmic density ρ and
temperature T in a meridional plane. Left: at a time 80 ksec after the initial condition, the magnetic field
has channeled wind material into a compressed, hot disk at the magnetic equator. Right: at a time 180 ksec,
the cooled equatorial material is falling back toward the star along field lines, in a complex ‘snake’ pattern.
The darkest areas of the temperature plots represent gas at T ∼ 107 K, hot enough to produce relatively
hard X-ray emission of a few keV.

Figure 2.
Density of a 2D MHD simulation for a star rotating at half the critical rate with moderate
magnetic confinement, shown at time snapshots of 90 ksec (left) and 390 ksec (right) after a dipole field is
introduced into an initially steady-state, unmagnetized, line-driven stellar wind. The curves denote magnetic
field lines, and the vertical dashed lines indicate the equatorial location of the Kepler, Alfv́en, and Escape
radii. The arrows denote the upward and downward flow above and below the Kepler radius, emphasizing
that the material never forms a stable, orbiting disk.
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Figure 3.
Maps of the optically-thick Hα emission from circumstellar plasma in an RRM model for
σ Ori E, plotted at five consecutive phases of the stellar rotation cycle (indicated at the top left of each
panel). Note that the circumstellar emission is dominated by two clouds, edge-on at phase 0.25 and face-on
at phase 0.75.

Figure 4.
Time-series spectra of the varying circumstellar Hα emission observed from σ Ori E (left),
phased on the 1.19-day rotation period of the star, compared against the corresponding synthetic data predicted by the RRM model (right; see Fig. 3); white indicates emission relative to the background photospheric
Hα profile, and black indicates absorption. Note in particular the model’s reproduction of the observed double S-wave variability, including the blue/red and temporal asymmetries, and the correct positioning of the
eclipse-like absorptions at phases 0.05 and 0.45.
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Figure 5.
MHD simulations of a Centrifugal Breakout model for X-ray flaring, showing the logarithmic
temperature T in a meridional plane. Left: at a time 190 ksec, the centrifugal force acting on dense material
in the equatorial plane has drawn the magnetic field out into a long, narrow neck. Middle: at a time 220 ksec,
the stressed magnetic field has reconnected, heating material in the outer regions of the equatorial plane to
T ∼ 108 K. Right: at a time 240 ksec, the reconnected field has snapped back toward the star, producing
further heating.
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4.1.

WHAT’S HAPPENING?
CNRS Postdoc Position - Observatoire de la Côte d’Azur
Philippe Stee
Chargé de Recherche - CNRS
Département GEMINI - UMR 6203, Equipe PSI
Observatoire de la Côte d’Azur
Site de Grasse-Roquevignon, Avenue Copernic
06130 GRASSE - FRANCE
email: Philippe.Stee@obs-azur.fr
Received: 2007 March 20

We invite all persons interested to collaborate with our group to apply to the offered 2-yrs
post-doctoral contract, under the heading:
Gas and dust radiative transfer and models of the close environment of hot
and evolved stars; based on observations obtained by the AMBER and MIDI
recombiners at the VLTI.
The applicant should primarily work on the data reduction and astrophysical interpretation
of MIDI and AMBER data. The applicant will work at OCA in close collaboration with one
or several persons directly involved with the VLTI: O. Chesneau (winds and disks around
evolved stars and planetary nebulae, data reduction and analysis), B. Lopez (evolved stars
of intermediate mass, dust radiative transfer, instrumental developments for the MATISSE
project), Ph. Mathias (AMBER observations of stellar pulsations and instabilities), D.
Mourard (Cepheids, data reduction, instrumentation, AMBER observations), Ph. Stee
(radiative transfer in radiative wind from massive stars, SIMECA code, analysis of MIDI
and AMBER observations). This position allows and implies indeed collaborations with
other members of the AMBER, MIDI and MATISSE consortia.
Further details are available on the web at
https://www2.cnrs.fr/DRH/post-docs07/?pid=1&action=view&id=735

4.2.

V434 Aur In Outburst!
Thom Gandet
Lizard Hollow Observatory
PO Box 89175
Tucson AZ 85745-9175
email: tlglhobs@comcast.net
Received: 2007 April 3; Accepted: 2007 April 5

The variable Be star V434 Aur was observed to be in outburst on 01 April 2007 UT, at
V = 7.106 ± 0.008 mag (s.e. of four CCD images). On 03 April 2007 UT, the magnitude
was virtually unchanged from 01 April. The CCD observations were made with the 0.3 m
SCT at the Lizard Hollow Observatory, Tucson, AZ USA.
The most recently reported outburst was observed by the Hipparcos satellite in January
1992, at V ∼ 7.14. Since the Hp magnitude is very nearly equal to V at B −V = 0.07, which
is the mean of published B −V for V434 Aur, the current outburst is roughly the equal of
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that seen by Hipparcos. The minimum magnitude observed by Hipparcos was V ∼ 7.28.
Published photometry, from a variety of sources, ranges between V ∼ 7.1 and V ∼ 7.3.
No contemporaneous spectroscopy and photometry could be found in the necessarily timelimited literature search conducted by the present author. However, the rate of decline
from maximum seen in the Hipparcos light curve was ∼ 0.05 mag in ∼ 50 days. It therefore
seems prudent to obtain spectroscopy, and additional photometry, of V434 Aur as soon as
possible.

4.3.

Mu Centauri extremely bright!
Sebastian Otero
CEA & Grupo Wezen 1 88
Buenos Aires, Argentina
email: varsao@fullzero.com.ar
Received: 2007 May 22; Accepted: 2007 May 25

Two bright Be stars are currently in a bright state.
Mu Centauri had been quiet in the last decade but woke up in 2006 with a bright outburst
(V = 3.1) (Otero 2006). The star remained brighter than normal for at least 45 days,
declining to its quiescent state with some oscillations. A new outburst has begun around
May 15, 2007 and the star is around V = 3.15–3.2 on May 20.
Lightcurve:
http://ar.geocities.com/varsao/Curva Mu Cen.htm
Chi Ophiuchi had spent several years at its maximum magnitude of V = 4.2 but started
declining in the middle of 2002. After two years around V = 4.7 it has rapidly brightened
and it is now around its bright state (V = 4.3 on May 20). If this is just a short-term
brightening or if the star is going to spend years at V = 4.2 as it did in the last decade it
is something we will only know with more observations.
Lightcurve:
http://ar.geocities.com/varsao/Curva Chi Oph.htm
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PhD studentship to study Be-neutron star binaries in the Magellanic
Clouds
Malcolm Coe
School of Physics & Astronomy
The University, Southampton, SO17 1BJ, UK
email: mjc@phys.soton.ac.uk
Received: 2007 July 10

There is a 4-year fully-funded PhD studentship available for any European student to work
on studies of the Magellanic Clouds from September 2007, or as soon as possible thereafter.
In particular, the programme is focussed on the evolved stellar populations of the MCs,
especially Be/neutron star binary systems. The global aim is to understand why there is
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such a huge population of such objects in the SMC, as opposed to the LMC. The programme
makes use of spaced-based X-ray data from RXTE and Chandra, as well as ground-based
optical and IR observations. An interest in observing, data-analysis and data-interpretation
is important.
The studentship (called a Mayflower Scholarship) is available to any European citizen. As
part of the scholarship the student is expected to spend up to 20% of their time supporting
the undergraduate teaching programme of the department. For further technical details on
the studentship see:
http://www.phys.soton.ac.uk/news/index.php?news=mayflower.
For more information on the post and the science, contact Malcolm Coe (mjcoe@soton.ac.uk),
or look at:
http://www.astro.soton.ac.uk/∼mjc/res/.

4.5.

Postdoctoral fellowship in asteroseismology
Coralie Neiner
GEPI, bat. Copernic A
Observatoire de Meudon
5, place Jules Janssen
92195 Meudon Cedex, France
email: Coralie.Neiner@obspm.fr
Received: 2007 October 12

Applications are invited for 3 post-doctoral fellowships to work on the seismic interpretation
of the data provided by the COROT mission. The ANR project SIROCO
(http://siroco.obspm.fr) gathers three teams for many years in the core of the scientific
preparation of the COROT space mission. Three postdoctoral fellowships of two years each
are proposed, one in each of these teams. The three teams will work in close collaboration
on the SIROCO project.
One of these 3 postdocs concerns the seismic interpretation of the COROT data for massive
stars and in particular Be stars. The different tasks to be performed by the postdoc and
the team, based on a seismic analysis of the COROT data for massive stars (mainly B and
Be stars), are the identification of the p and g modes of these COROT targets by adapting
existing numerical tools and the interpretation of these results in terms of internal structure,
transport processes and driving mechanism of massive stars. Focus will also be put on the
Be phenomenon.
Appointments will be for up to 24 months; the starting date is within the period 1 July
2008–1 January 2009.
Applications including a CV, a statement of research interest and recommendation letter(s) must be sent before 31 January 2008 either by postal mail to Coralie Neiner, Observatoire de Paris, GEPI, 5 place J. Janssen, 92195 Meudon, France or by email to
Coralie.Neiner@obspm.fr. For informal enquiries potential applicants are welcome to contact Coralie Neiner (Coralie.Neiner@obspm.fr or +33 145077785). Special attention will be
given to candidates having a research background in theoretical aspects of massive stars
and seismology.
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Current Minimum of the Hα Equivalent Width in π Aqr
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Observations note of the German VdS-Spectroscopy-Group1

Based on data published by Dachs et al. in 1986, Bjorkman et al. (2002) concluded that
the last maximum in the emission strength in π Aqr was between 1980 and 1985. In their
paper, Bjorkman et al. also reported the discovery of an observed extra emission embedded
inside the absorption profile of Hα and suggested that this is evidence for the existence of
a companion star.
Despite data gaps due to a non-visible period, the recent maximum was clearly determined
by the German VdS-Spectroscopy-Group to be within the narrow time window of 27 October
2005 (± 2d). But the Hα emission during the last maximum (EW ≈ 7.5 Å, cf. Fig. 1) seems
to be minute compared to that in the 1980s in which EWs of up to 40 Å were observed.

Figure 1.

Development of the Hα line profile between 10/2004 and 10/2007.

The current intensity of the Hα emission (EW ≈ 1–2 Å) suggests that π Aqr is on its way
back to a quasi-normal B-phase (Fig. 2). Should this trend prevail, the monitoring of the
Hα absorption line would be of specific interest for us because of the upcoming possibility of
detecting the extra emission discovered by Bjorkman et al. (2002), as the spectral resolution
of our apparatus has been improved considerably. The observations so far have been carried
out with telescopes between 20 and 40 cm aperture and spectral resolutions R ≈ 8000–14000.
With telescopes comprising aperture more than 40 cm and spectrometers with a minimum
resolution of 15000, it should be possible in the near future to provide good scientific data
to support the professional community.
1

VdS: Vereinigung der Sternfreunde Deutschland
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Figure 2.

Time behavior of the Hα EW and V /R between 10/2004 and 10/2007.
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Candidates interested in a postdoc position to work on the analysis of the MiMeS spectropolarimetric data of Be stars at the Meudon Observatory (France) are invited to apply
for a Marie Curie Fellowship.
MiMeS (Magnetism In Massive Stars) is a Large Program on the Espadons spectropolarimeter at CFHT to study magnetic fields of massive stars including Be stars. 650 hours
of Espadons time have been allocated to this project over 11 semesters starting in 2008B.
This collaboration includes observers, modelers and theoreticians, in particular from France
and Canada. More details about MiMeS can be found at
http://www.physics.queensu.ca/∼wade/mimes.
The postdoc project would be performed in the Be team at the GEPI laboratory of the
Paris-Meudon Observatory (France). Members of this team are C. Neiner, A.-M. Hubert,
M. Floquet, C. Martayan, B. de Batz, J. Gutierrez-Soto (postdoc), A.-L. Huat (PhD) and T.
Semaan (PhD). The work would be performed in collaboration with other MiMeS members.
The deadline for Marie Curie Fellowship applications is August 19. Non-European researchers can apply for an ’International Incoming Fellowship.’ See
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http://cordis.europa.eu/fp7/dc/index.cfm?fuseaction=usersite.FP7DetailsCallPage&CALL ID=119.

European researchers can apply for an ’Intra-European Fellowship.’ See
http://cordis.europa.eu/fp7/dc/index.cfm?fuseaction=usersite.FP7DetailsCallPage&CALL ID=118.

Please contact C. Neiner (Coralie.Neiner@obspm.fr) for additional informations.

4.8.

First Announcement of a Workshop: The Interferometric View on
Hot Stars
Thomas Rivinius
ESO
Alonso de Cordova 3107
Vitacura, Santiago de Chile
Received: 3 September 2008
email: triviniu@eso.org
Received: 2008 September 3

First Announcement
Workshop: The Interferometric View on Hot Stars
Viña del Mar, Chile, March 2-6, 2009
ESO - Univ. Valparaı́so - CTIO
http://www.eso.org/sci/meetings/IHOT09
This is the first announcement of a conference on “The Interferometric View on Hot Stars”
to be held March 2–6, 2009. The venue of the meeting will be in Viña del Mar, Chile.
The Workshop is sponsored by ESO, the Universidad de Valparaı́so, and the CTIO.
More detailed information is available on our web page
http://www.eso.org/sci/meetings/IHOT09 or by e-mail to ihot09@eso.org.
We encourage you to circulate the announcement among your colleagues.
On behalf of the organizers,
Thomas Rivinius
SCOPE
The meeting aims at bringing together hot star and interferometry expertise, both observationally and theoretical, to review the progress made, as well as to to outline current
problems in hot star research that are expected to benefit most from interferometric observations.
One of the research fields on which interferometry excels has turned out to be hot star astrophysics. Results often have been quickly adopted by the community, providing important
quantitative constraints in frontline research topics:
• Several hot stars have been shown to be very rapidly rotating, in a regime where
geometric deformation and gravity darkening become important.
• Stellar winds have been resolved, like those of eta Car and Wolf-Rayet stars.
• Circumstellar disks have been tackled on a wide range of phenomena: Gaseous accretion disks around young Herbig stars, decretion disks around Be stars, and dusty
disks around B[e] stars and again around Herbig stars.
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While some of these results, like the critical rotation of Achernar and other stars, were
a complete surprise, others, like the prolate wind of eta Car, have been anticipated or
at least discussed by theoretical research, but still were hardly expected in the clear and
unambiguous form they were finally observed.
PROGRAM
Oral sessions during the meeting will be held on:

• High angular resolution techniques
• The stars (including Cepheids)
• Stellar winds
• Circumstellar disks
• Hot binaries
• Explosive stars

Poster sessions are foreseen.
Confirmed speakers include: A. Carciofi, O. Chesneau, M. Curé, W. Hartkopf, S. Kraus,
R. Mennickent, A. Merand, F. Millour, C. Neiner, S. Owocki, P. Kervella, J. Rajagopal, M.
Schöller, N. Smith, C. Tycner.
PRIMER SESSION
The Thursday and Friday before the Meeting we will hold an interferometry primer, mainly
intended for students, but open to all participants as long as there is space. The scope
of the primer is to enable attendants without experience in interferometry first steps to
understand and assess the results presented and to develop project ideas for discussion
during the meeting. This session will take place on ESO’s premises in Vitacura, Santiago.
Confirmed lecturers include: A. Quirrenbach, O. Chesneau, A. Mérand, J.B. Le Bouquin,
M. Schöller.
VENUE
The workshop will take place in Viña del Mar, at the Pacific coast of Chile, about 100 km
west of Santiago. Viña is famous well beyond Chile as a holiday resort. Since the Meeting
will take place just after the end of the Chilean holiday season, most of the tourist crowds
will have returned home already, but you can still expect pleasant coastal climate. There
usually is very little rain in March, if at all. Located just south across the city border of
Viña is Valparaı́so, one of Chile’s most important harbors and an UNESCO world heritage
site for its historical importance, natural beauty, and unique architecture.
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The Meeting will take place in the Hotel San Martı́n (http://www.hotelsanmartin.cl). Special room fees are available, detailed information about Hotel San Martı́n and alternatives
will be sent later.
PROCEEDINGS
We will have online conference proceedings, whether these will be published in print depends
on funding decisions made towards the end of 2008 only.
FINANCIAL MATTERS
The workshop fee will be 100 Euro (150 USD, 75000 CLP), and 130 Euro (195 USD, 95000
CLP) for both workshop and primer session. We have some limited financial support for
students and young researchers. Chilean students are requested to apply for support by
the SOCHIAS before requesting direct support from the organizers. Additional support is
available for students attending the primer session.
DEADLINES
Requests for financial support must be submitted Dec. 1 the latest, together with the
abstract of the intended contribution, if any.
The deadline for the final registration and abstracts is Dec. 17.
CONTACT
• Website: http://www.eso.org/sci/meetings/IHOT09
• Mail: ihot09@eso.org
SOC: Olivier Chesneau, Michel Curé, Doug Gies, Christian Hummel, Stan Owocki, Andreas Quirrenbach, Thomas Rivinius, Markus Schöller, Gerd Weigelt
LOC: T. Rivinius (Co-chair), Michel Curé (Co-chair), S. Štefl, S. Brillant, A. Kaufer, J.
Rajagopal, T. Szeifert, L. Schmidtobreick, M. Schöller, D. Baade, M.E. Gomez, P. Jiron,
M. Marotti
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4.9.

Omega CMa outburst
Sebastián A. Otero
Asociación Cielo Sur - Grupo Wezen 1 88
Buenos Aires, Argentina
email: varsao@hotmail.com
Received: 2008 October 22

The Southern Be star omega CMa has been brightening in the visual over the past two weeks
suggesting a new long-term outburst is ongoing. Analysis of the photometric behaviour of
the star shows that it has two kind of outbursts: small outbursts with an amplitude of less
than 0.15 mag that may last 2–3 weeks and huge events separated by 8–9 years. The space
between the current outburst and the previous major event seems to be a little shorter than
earlier such intervals (7.5 years). The steady brightening of the star, which is more than 0.3
mag above the quiescent state from last season, indicates that this is not a “mini-outburst”
and that another long term cycle is starting. The star entered solar conjunction at V = 4.2
at mid-June, 2008 and was recovered in the morning sky rising from V = 4.0 to 3.8 between
October 5 and 19, 2008. By October 22, it was stable at 3.8. Since the early stage of the
active phase has not been studied in detail, spectra and observations at all wavelengths are
strongly encouraged.
The figure shows omega CMa’s visual behaviour between January 2005 and the present.

All obervations are visual and made with the unaided eye. The uncertainties are in the
range 0.05–0.1 mag as determined from several works in the past. See Otero et al. (2000)
and Moon et al. (2008) and references therein for results and a description of the method.
References:
Moon, T., Otero, S., & Kiss, L. 2008, JAVSO, 36, 77
(http://www.aavso.org/publications/ejaavso/v36n1/77.shtml)
Otero, S., Fraser, B., & Lloyd, C. 2001, IBVS, 5026
(http://www.konkoly.hu/cgi-bin/IBVS?5026)
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4.10.

Observing the next periastron of the δ Scorpii Be binary

A. S. Miroshnichenko
Department of Physics and Astronomy
University of North Carolina at Greensboro
Greensboro, NC 27402, USA
email: a mirosh@uncg.edu
Received: 2008 October 27; Accepted: 2008 December 4
δ Scorpii is a bright, interferometrically detected binary system with a B0-type primary and
supposedly a B-type secondary at an eccentric orbit (e = 0.94). The primary component
served as a standard of spectral classification in the 20th century. The system is under
continuous attention since the summer of 2000 because of a detected brightening, which
turned out to be due to development of a circumstellar disk (Fabregat, Reig, & Otero
2000). The process seemed to begin a few months before the periastron passage, which
occurred on 2000 September 9 ± 3 and was constrained by spectroscopy of the Hα line
(Miroshnichenko et al. 2001). In other words, the primary component of δ Sco became a
Be star.
The system was continuously brightening for a few years (Otero, Fraser, & Lloyd 2001;
Gandet et al. 2002) and became as bright as V ∼ 1.6 mag by the first half of 2003. At
the same time, its emission-line spectrum was getting stronger with a decreasing separation
between the line peaks, which were initially resolvable with a moderate dispersion (Miroshnichenko et al. 2003). These observations indicated that the disk was growing. In February
2005 the system suddenly started fading in both optical and near-IR regions and almost
reached its quiescent brightness level (V ∼ 2.3 mag) in October 2005 (Otero 2008; Carciofi
et al. 2006). Nevertheless, the spectrum remained emission-line with decreasing line widths,
nearly constant intensities, and growing equivalent widths. The equivalent widths showed
a maximum simultaneously with the minimum brightness. This suggests that the disk survived, but underwent a transformation to a ring-like structure (e.g., Rivinius et al. 2001).
It might have lost its inner part probably due to a lower mass loss rate, which was always
unstable resulting in cyclic variations of the line strengths (Miroshnichenko et al. 2003).
After reaching the minimum, the system optical brightness has been gradually increasing
and showing ∼ 60-day variation cycles with an amplitude of ∼ 0.3 mag (Otero 2008).
All the described events occurred as the secondary was on its way to apastron. The orbital
period (10.58±0.08 years) was constrained by interferometry that was unable to separate the
components during nearly half of the orbit due to the high eccentricity (see Miroshnichenko
et al. 2001). Even now, with improved capabilities, interferometry may not be successful
near periastron because of the presence of the disk. Therefore, spectroscopy will remain
the most reliable technique to detect the new periastron moment due to a large change of
the primary’s radial velocity as the components come very close together. The system is
going to come to this phase some time in the first half of 2011. Since the current orbital
period may contain a systematic error (the periastron in 2000 occurred a few months after
the interferometric predictions, see Miroshnichenko et al. 2001), frequent monitoring of the
system has to begin in the fall of 2010.
This is not the only task to be performed to know this remarkable object better. While
most Be stars with non-degenerate secondary components exhibit circular orbits, the one
of δ Sco is very eccentric. At periastron, the components will be separated by a distance
of ∼ 24 primary’s radii (R1 , Miroshnichenko et al. 2001). The primary’s Roche lobe size of
∼ 15R1 at that time may be smaller than the disk size, which was estimated to be ∼ 7R1
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already in 2001 (Miroshnichenko et al. 2003; Carciofi et al. 2006) and continued to grow.
One can expect a very interesting behavior of the observable parameters, which could give
us new important insights into the disk properties and another source of information about
the secondary component. We only know that it is optically 1.5–2.0 mag fainter than the
primary, a result not yet confirmed (Bedding 1993). Observing the next periastron is also a
unique opportunity to study the secondary’s effect on the mass loss from the primary. This
is important, as the mechanisms triggering mass loss in Be stars are not yet known.
Although δ Sco is being closely watched by both professionals (high-resolution spectroscopy)
and amateurs (brightness estimates and low-resolution spectroscopy), we definitely need
coordinated efforts to document this rare event as fully as possible. I propose the following
observations to be done as well as goals to reach in the framework of this campaign.
• High-resolution (spectral resolving power R = λ/∆λ ≥ 20000) optical spectroscopy
covering at least the Hα line region to monitor the profile and radial velocity variations.
Spectroscopy of higher members of the Balmer series (at least Hβ and Hγ) as well as
of the He I lines at 5876 and 6678 Å is desirable to probe different regions of the disk.
• Lower-resolution optical/near-IR spectroscopy to monitor the line equivalent widths.
• Multicolor photometry in the optical/IR region (at least UBVRIJHK) to follow variations of the circumstellar contribution to the overall system brightness. If the object
saturates the detector at the shortest possible exposure, one can either defocus the
image (see technique used by Halonen et al. 2008) or partially cover the mirror.
• Interferometry to constrain the orbit and the components’ brightness ratio.
• Optical and near-IR polarimetry to constrain the disk properties in combination with
all the above data (see Carciofi et al. 2006, for discussion).
Suggested observation frequency is once a week before Fall 2010 and more frequently later.
Near the periastron time, every opportunity to observe δ Sco has to be used. Since for most
observatories in the northern hemisphere the object becomes invisible in October, the close
periastron watch needs to begin from the southern hemisphere.
It would be useful to create a data bank of all observations of δ Sco. A webpage with
general information about δ Sco and links to electronic copies of publications devoted to
observations of its active phase as well as to online observational data has been created
and will be maintained by the author (Miroshnichenko 2008). Any other suggestions for
observing activities as well as any information sharing are welcome. I hope that the Working
Group on Active B Stars will support this proposal and help coordinating the campaign.
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4.11.

He I 6678 Emission Activity in γ Cas

Ernst Pollmann
Emil-Nolde-Straße 12
51375 Leverkusen, Germany
email: ernst-pollmann@t-online.de
Received: 2008 November 16; Accepted: 2009 January 16
I continue to monitor He I 6678 emission in γ Cas as described in BSN 38 (Pollmann &
Stober 2007) and have now accumulated observations over six years. In this short paper I
report on emission behavior from August 2005 to October 2008. I used the 0.4 m SchmidtCassegrain telescope at the observatory of the Vereinigung der Sternfreunde Köln. The slit
spectrograph I used has a dispersion of 27 Å mm−1 (0.245 Å pixel−1 ) with R = 14, 000.
Exposure times ranged from 30 to 40 s. I combined individual raw spectra with 60 <
S/N < 80 to achieve high S/N in summed spectra. In case of any cosmic ray appearence
the respective spectrum has been rejected not to introduce artificial flaws within the nightly
sum spectrum. The complete data reduction and equivalent width measurements have been
done according to a standard procedure as already described in Pollmann (1997). The
accuracy of an EW measurement was determined in each sum spectrum according to the
method of Chalabaev & Maillard (1983). The size of the error bars of individual data points
correspond to the maximum standard deviation of 6% in EW of He I 6678 and 2% in EW
of Hα. The S/N ratio was always between 400 and 1000.
Figure 1 identifies an episode of unusually strong emission in the red and blue wings of
the He I 6678 absorption profile. This plot compares the average profile for the period
November 2007 to August 2008 with individual observations during this event on 18, 21, and
26 September 2008. Figure 2 presents observed equivalent width for January 2003 through
September 2008. Here, with two exceptions, the equivalent width is a sum of emission
peaks at 6675 Å and 6680 Å. For JD 2454728 and 2454731, or 18 and 21 September 2008,
respectively, the equivalent width is a sum of emission in the wavelength range 6658 Å to
6695 Å to be consistent with the emission line profile on these dates in Figure 1.
This sort of sudden activity has been observed by others. In γ Cas, a “flare” with a duration
of several minutes, appearing as additional emission at 6680 Å in the He I 6678 peak, was
observed by Smith (1995). Rivinius et al. (2001) found additional emission in He I 6678 at
6675 Å and 6680 Å during an outburst of µ Cen. They concluded that “...there can be
little doubt that the bump patterns we described ...” are related to variations reported by
investigations of numerous optical wavelength lines of γ Cas. Doazan (1976) and Hutchings
(1976) first reported variations in Hβ and Slettebak & Snow (1978) found similar but rapid
variations in Hα. These authors believed the variations to be associated with the emission
components of the line arising from erratic activity in the circumstellar disk.
So-called migrating subfeatures, so far known, are almost certainly caused by absorptions
from clouds locked into corotation by magnetic fields from the star are seen irregularly on
most nights of intensive observations. The prototypical example is the magnetic active dKe
star AB Dor. These features have been seen by several observers in the optical beginning
with Yang et al. (1998) and in the UV by Smith et al. (1998).
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Figure 1.
Comparison of an average He I 6678 spectrum (2007/11 to 2008/08) to the He I 6678 “eventspectra” on 2008/09/18 and 2008/09/21.

Figure 2.

Monitoring of the time behavior of the He I 6678 emission from JD 24542744 to JD 2454826.
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The outbursts reported herein are spectacular, particularly strong, and rare and it is likely
that the small scale events have been formed near the star underlying the strong emission
region (something similar was reported by Hutchings). The timescale of the observations
JD 2454728.313 to JD 2454732.299 (71.7 hr) is comparable to the orbital time of the inner
region of the disk. It is possible (probably likely) that matter has been ejected into an
unstable orbit close to the star’s surface. Smith (1995) also reported on similar variations.
In case it may be relevant to this situation, Figure 3 is a lengthy history of changes in Hα
equivalent width as observed by myself and others. The arrow in the lower plot in Figure 3
marks the time when the He I 6778 event occurred. Further it should be mentioned, since
the He EW is monitored, no correlation or response is found to the EW of Hα (see Fig. 4).
Note that the strength of Hα in γ Cas has been steadily increasing since the last minimum
at approximately JD 2454230.

Figure 3.
Monitoring of the time behavior of the Hα emission with the marked position of the He I 6678
“event-spectra.”
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Figure 4.
emission.

Plot as evidence that there is no correlation between the strength of the Hα and the He I 6678
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4.12.

Czech Astronomer Jiřı́ Krpata Has Passed Away

Petr Harmanec
Astronomical Institute of the Charles University
Prague, Czech Republic
Received: 2009 March 11
Czech astronomer Jiřı́ Krpata, a kind and modest person, died suddenly on February 6,
2009. All 20 published papers which he co-authored between 1971 and 2006 are devoted to
Be stars and especially to the discoveries and follow up studies of binaries among them.
Jiřı́ Krpata was born on April 10, 1941. He specialized in nuclear physics in secondary school
and then studied at the faculty of Mathematics and Physics of the Charles University where
2009, Be Star Newsletter, 39 − 35

he graduated in 1964. Although he had been interested in astronomy since childhood, he
ended up as a secondary-school teacher in a small town in Western Bohemia. In 1967, he
received an offer from Dr. Mirek Plavec to work in the stellar department of the Astronomical
Institute in Ondřejov. At the time Mirek gradually built a team to operate and scientifically
use the newly delivered 2 m reflector with three spectrographs. Jiřı́ accepted and became
the staff member for more than 15 years.
It is necessary to explain that Jiřı́ was a man of principles and unwilling to collaborate with
the authoritative communist regime of that era. Since an inevitable part of the PhD study
at that time was to pass an exam on the Marxist-Leninist philosophy, Jiřı́ never considered
the possibility to enter a postgraduate study. As a consequence, he only had a position of
a research assistant all the time.
His first task in the department was to develop programs and procedures that would facilitate the obtaining and reduction of stellar spectra. He was very active in this area and
his nomograms allowed the choice of a proper grating angle for the given spectral region
and the identification of lines in the comparison spectra. His first program for the reduction of radial-velocity measurements has been used for many years. Jiřı́ was always very
orderly if not pedantic in his work and tried to make his programs user-friendly but also
fool-proof. At the same time, he also had a specific sense of humor. In his program KRA6
for the radial-velocity reductions, the dispersion was modeled by a polynomial fit up to
tenth power to also allow the reductions of prismatic spectra. The user could choose the
degree of the polynomial and if he or she requested a polynomial of higher than tenth power,
the program stopped with a remark: “Wake up and choose a better degree!”
When Mirek Plavec left for the United States of America after the Soviet-led invasion to
Czechoslovakia in 1968, Jiřı́ started a close collaboration with Dr. Pavel Koubský, Mr.
František Žďárský, and me on systematic studies of selected Northern Be stars in an effort
to prove their duplicity. At the beginning, we had a good luck and were able to announce
discoveries of duplicity for 88 Her and 4 Her in 1972 and 1973, respectively. Jiřı́ was a very
careful measurer of radial velocities with the Abbe comparators, the only devices available
to us for the radial-velocity work at that time. He measured several hundreds of spectra
and I believe that statistically his measurements were the most accurate of all four of us.
Jiřı́ also developed the program SPEFO for spectrophotometric reductions of the spectra
recorded with a five-channel microdensitometer built by Mr. Josef Zicha in Ondřejov.
Since the almost daily commuting between Prague and Ondřejov on buses had some adverse
effects on his stomach, Jiřı́ decided to end his carrier of astronomer in 1982 and accepted
a position of a programmer in Prague. After I also left the Ondřejov Observatory in 1999
to join the Astronomical Institute of the Charles University in Prague, I approached Jiřı́
with the proposal that he accept a job at the Institute to work on the stellar spectra and
to develop some reduction programs. He agreed and became a staff member in July 2003.
It is necessary to explain that after Jiřı́ left Ondřejov and the first personal computers became available, one of our colleagues, Dr. Jiřı́ Horn, developed a brand new interactive and
a very user-friendly program for complete spectra reduction, including the radial-velocity,
intensity and equivalent-width measurements, which he also called SPEFO. Very regrettably, Dr. Jiřı́ Horn died after a series of heart attacks on December 13, 1994. When Jiřı́
Krpata started his work at the Astronomical Institute of the Charles University, he gradually studied the new SPEFO program written by Jiřı́ Horn and came to develop it further.
He had been quite successful and the latest versions of SPEFO are even more user-friendly
and provide a large scale of possibilities. The program is not only used by our students
and colleagues in Ondřejov, but also at several other observatories all over the globe. Jiřı́
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also improved substantially a control program of the photoelectric photometer attached to
a 0.65 m reflector at Hvar, Croatia (the original program being also written by the late Jiřı́
Horn). He and I had a number of ideas how to still improve SPEFO and planned to write
also a detailed manual for the new users. On February 5, Jiřı́ came to my office to announce
me a sad news that one of our school mates from our university studies died. I could not
know that I would also see him for the last time...
Jiřı́ was a very friendly and modest person. He had better and worse times in his life. He
has two adult children, a son and a daughter, from his first marriage whom he loved very
much as I know from our conversations. Later, he was divorced. His second wife died a few
years ago (when he already worked at the Charles University). Then it was only his family
and work that kept him running in spite of all that had happened.
During the years spent at the University, Jiřı́ was an early bird and used to be among the
first to come to the office in the morning. He was preparing his cup of tea and was very
happy if he was the very first person to come. It is hard to believe that he will no longer
welcome us at the entrance hall. All of us will miss him for a long time....
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5.

ABSTRACTS

The Thermal Structure of the Circumstellar Disk
Surrounding the Classical Be Star gamma Cassiopeia
T. A. A. Sigut and C. E. Jones
The University of Western Ontario, London, Ontario, CANADA N6A 3K7

We have computed radiative equilibrium models for the gas in the circumstellar envelope
surrounding the hot, classical Be star γ Cassiopeia. This calculation is performed using a
code that incorporates a number of improvements over previous treatments of the disk’s
thermal structure by Millar & Marlborough (1998) and Jones, Sigut, & Marlborough (2004);
most importantly, heating and cooling rates are computed with atomic models for H, He,
CNO, Mg, Si, Ca, & Fe and their relevant ions. Thus, for the first time, the thermal
structure of a Be disk is computed for a gas with a solar chemical composition as opposed
to assuming a pure hydrogen envelope. We compare the predicted average disk temperature,
the total energy loss in Hα, and the near-IR excess with observations and find that all can
be accounted for by a disk that is in vertical hydrostatic equilibrium with a density in the
equatorial plane of ρ(R) ≈ 3 to 5 × 10−11 (R/R∗ )−2.5 g cm−3 . We also discuss the changes
in the disk’s thermal structure that result from the additional heating and cooling processes
available to a gas with a solar chemical composition over those available to a pure hydrogen
plasma.
2007, ApJ, 668, 481

Be stars and binaries in the field of the SMC open cluster
NGC 330 with VLT-FLAMES
C. Martayan,1 M. Floquet,1 A.M. Hubert,1 J. Gutiérrez-Soto,1,2 J. Fabregat,2
C. Neiner,1 and M. Mekkas1
1

GEPI, Observatoire de Paris, CNRS, Université Paris Diderot; place Jules Janssen 92195 Meudon Cedex,
France
2
Observatorio Astronómico de Valencia, edifici Instituts d’investigació, Poligon la Coma, 46980 Paterna
Valencia, Spain

Observations of hot stars belonging to the young cluster SMC-NGC330 and its surrounding
region were obtained with the VLT-GIRAFFE facilities in MEDUSA mode. We investigated the B and Be star properties and proportions in this environment of low metallicity.
We also searched for rapid variability in Be stars using photometric databases. Using
spectroscopic measurements, we characterized the emission and properties of Be stars. By
cross-correlation with photometric databases such as MACHO and OGLE, we searched for
binaries in our sample of hot stars, as well as for short-term variability in Be stars. We
report on the global characteristics of the Be star sample (131 objects). We find that the
proportion of early Be stars with a large equivalent width of the Hα emission line is higher in
the SMC than in the LMC and MW. We find a slight increase in the proportion of Be stars
compared to B-type stars with decreasing metallicity. We also discovered spectroscopic and
photometric binaries, and for the latter we give their orbital period. We identify 13 Be
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stars with short-term variability. We determine their period(s) and find that 9 Be stars are
multiperiodic.
2007, A&A, 472, 577

The Role of Evolutionary Age and Metallicity in the
Formation of Classical Be Circumstellar Disks II. Assessing
the Evolutionary Nature of Candidate Disk Systems
J. P. Wisniewski,1 K. S. Bjorkman,2 A. M. Magalhães,3 J. E. Bjorkman,2
M. R. Meade,4 and A. Pereyra3
1
2
3
4

NASA GSFC
University of Toledo
University of Sao Paulo
University of Wisconsin

We present the first detailed imaging polarization observations of six SMC and six LMC
clusters, known to have large populations of B-type stars which exhibit excess Hα emission,
to constrain the evolutionary status of these stars and hence better establish links between
the onset of disk formation in classical Be stars and cluster age and/or metallicity. We parameterize the interstellar polarization (ISP) along the lines of sight to these twelve clusters,
thereby providing a diagnostic of the fundamental properties of the dust which characterizes
their localized interstellar medium. We determine that the ISP associated with the SMC
cluster NGC 330 is characterized by a modified Serkowski law with λmax ∼ 4500 Å, indicating the presence of smaller than average dust grains. Furthermore, the morphology of the
ISP associated with the LMC cluster NGC 2100 suggests that its interstellar environment
is characterized by a complex magnetic field.
Removing this interstellar polarization component from our data isolates the presence of
any intrinsic polarization; the wavelength dependence of this intrinsic polarization provides
a diagnostic of the dominant and any secondary polarigenic agents present, enabling us to
discriminate pure gas disk systems, i.e. classical Be stars, from composite gas plus dust
disk systems, i.e. Herbig Ae/Be or B[e] stars. Our intrinsic polarization results, along with
available near-IR color information, strongly supports the suggestion of Wisniewski et al.
that classical Be stars are present in clusters of age 5–8 Myr, and contradict assertions that
the Be phenomenon only develops in the second half of a B star’s main sequence lifetime,
i.e. no earlier than 10 Myr. Our data imply that a significant number of B-type stars must
emerge onto the zero-age-main-sequence rotating at near-critical rotation rates, although
we can not rule out the possibility that these data instead reveal the presence of a sub-group
of the Be phenomenon characterized by sub-critically rotating objects.
Comparing the polarimetric properties of our dataset to a similar survey of Galactic classical Be stars, we find that the prevalence of polarimetric Balmer jump signatures decreases
with metallicity. We speculate that these results might indicate that either it is more difficult to form large disk systems in low metallicity environments, or that the average disk
temperature is higher in these low metallicity environments. We have characterized the
polarimetric signatures of all candidate Be stars in our data sample and find ∼ 25% are
unlikely to arise from true classical Be star-disk systems. This detection of such a substantial number “contaminants” suggests one should proceed with caution when attempting to
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determine the role of evolutionary age and/or metallicity in the Be phenomenon purely via
2-CD results.
2007, ApJ, 671, 204

Discovery of a New Dusty B[e] Star in the Small Magellanic
Cloud
J. P. Wisniewski,1 K. S. Bjorkman,2 J. E. Bjorkman,2 and M. Clampin1
1
2

NASA GSFC
University of Toledo

We present new optical spectroscopic and archival Spitzer IRAC photometric observations
of a B-type star in the SMC cluster NGC 346, NGC 346:KWBBe 200. We detect numerous
Fe II, [O I], and [Fe II] lines, as well as strong P-Cygni profile H I emission lines in its optical
spectrum. The star’s near-IR color and optical to IR SED clearly indicate the presence of
an infrared excess, consistent with the presence of gas and warm, T ∼ 800 K, circumstellar
dust. Based on a crude estimate of the star’s luminosity and the observed spectroscopic line
profile morphologies, we find that the star is likely to be a B-type supergiant. We suggest
that NGC 346:KWBBe 200 is a newly discovered B[e] supergiant star, and represents the
fifth such object to be identified in the SMC.
2007, ApJ, 670, 1331

The coupling between pulsation and mass loss in massive
stars
Rich Townsend
Bartol Research Institute, Department of Physics & Astronomy, University of Delaware, Newark, DE 19716,
USA

To what extent can pulsational instabilities resolve the mass-loss problem of massive stars?
How important is pulsation in structuring and modulating the winds of these stars? What
role does pulsation play in redistributing angular momentum in massive stars? Although I
cannot offer answers to these questions, I hope at the very least to explain how they come
to be asked.
2007, in AIPC “Unsolved Problems in Stellar Physics,” 948, 345

A Rigid-Field Hydrodynamics approach to modeling the
magnetospheres of massive stars
R. H. D. Townsend, S. P. Owocki, and A. ud-Doula
Bartol Research Institute, Department of Physics & Astronomy, University of Delaware, Newark, DE 19716,
USA

We introduce a new Rigid-Field Hydrodynamics approach to modeling the magnetospheres
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of massive stars in the limit of very-strong magnetic fields. Treating the field lines as effectively rigid, we develop hydrodynamical equations describing the 1-dimensional flow along
each, subject to pressure, radiative, gravitational, and centrifugal forces. We solve these
equations numerically for a large ensemble of field lines, to build up a 3-dimensional timedependent simulation of a model star with parameters similar to the archetypal Bp star
σ Ori E. Since the flow along each field line can be solved for independently of other field
lines, the computational cost of this approach is a fraction of an equivalent magnetohydrodynamical treatment.
The simulations confirm many of the predictions of previous analytical and numerical studies. Collisions between wind streams from opposing magnetic hemispheres lead to strong
shock heating. The post-shock plasma cools initially via X-ray emission, and eventually
accumulates into a warped, rigidly rotating disk defined by the locus of minima of the effective (gravitational plus centrifugal) potential. But a number of novel results also emerge.
For field lines extending far from the star, the rapid area divergence enhances the radiative
acceleration of the wind, resulting in high shock velocities (up to ∼ 3, 000 km s−1 ) and hard
X-rays. Moreover, the release of centrifugal potential energy continues to heat the wind
plasma after the shocks, up to temperatures around twice those achieved at the shocks
themselves. Finally, in some circumstances the cool plasma in the accumulating disk can
oscillate about its equilibrium position, possibly due to radiative cooling instabilities in the
adjacent post-shock regions.
2007, MNRAS, 382, 139

The B and Be Star Population of NGC 3766
M. Virginia McSwain,1 Wenjin Huang,2 Douglas R. Gies,3
Erika D. Grundstrom,4 and Richard H. D. Townsend5
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California Institute of Technology, Department of Astronomy, MC 105-24, Pasadena, CA 91125;
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Georgia State University, Center for High Angular Resolution Astronomy, Department of Physics and
Astronomy, P.O. Box 4106, Atlanta, GA 30302-4106; gies@chara.gsu.edu
4
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erika@chara.gsu.edu
5
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We present multiple epochs of Hα spectroscopy for 47 members of the open cluster NGC
3766 to investigate the long term variability of its Be stars. Sixteen of the stars in this sample
are Be stars, including one new discovery. Of these, we observe an unprecedented 11 Be stars
that undergo disk appearances and/or near disappearances in our Hα spectra, making this
the most variable population of Be stars known to date. NGC 3766 is therefore an excellent
location to study the formation mechanism of Be star disks. From blue optical spectra
of 38 cluster members and existing Strömgren photometry of the cluster, we also measure
rotational velocities, effective temperatures, and polar surface gravities to investigate the
physical and evolutionary factors that may contribute to the Be phenomenon. Our analysis
also provides improvements to the reddening and distance of NGC 3766, and we find E(B −
V ) = 0.22 ± 0.03 and (V − MV )0 = 11.6 ± 0.2, respectively. The Be stars are not associated
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with a particular stage of main-sequence evolution, but they are a population of rapidly
rotating stars with a velocity distribution generally consistent with rotation at 70–80% of
the critical velocity, although systematic effects probably underestimate the true rotational
velocities so that the rotation is much closer to critical. Our measurements of the changing
disk sizes are consistent with the idea that transitory, nonradial pulsations contribute to
the formation of these highly variable disks.
2008, ApJ, 672, 590

A photometric study of Be stars located in the seismology
fields of COROT
J. Gutiérrez-Soto,1,2 J. Fabregat,1,2 J. Suso,1 M. Lanzara,1 R. Garrido,3
A-M. Hubert,2 and M. Floquet2
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Observatorio Astronómico, Universidad de Valencia, Polı́gono La Coma, 46980 Paterna, Spain
GEPI, Observatoire de Paris, CNRS, place Jules Jansen, 92195 Meudon Cedex, France
Instituto de Astrofı́sica de Andalucı́a, CSIC, Camino Bajo de Huétor 24, 18008 Granada, Spain

Context. In preparation for the COROT mission, an exhaustive photometric study of Be
stars located in the seismology fields of the COROT mission has been performed. The very
precise and long-time-spanned photometric observations gathered by the COROT satellite
will give important clues of the origin of the Be phenomenon.
Aims. The aim of this work is to find short-period variable Be stars located in the seismology
fields of COROT and to study and characterise their pulsational properties.
Methods. Light curves obtained at the Observatorio de Sierra Nevada together with data
from Hipparcos and ASAS-3 of a total of 84 Be stars have been analysed in order to search
for short-term variations. We have applied standard Fourier techniques and non-linear
least-square fitting to the time series.
Results. We have found 7 multiperiodic, 21 mono-periodic and 26 non-variable Be stars.
Short-term variability has been detected in 74% of early-type Be stars and in 31% of midto late-type Be stars. We have shown that non-radial pulsations are most frequent among
Be stars than in slow-rotating B stars of the same spectral range.
2007, A&A, 476, 927

Pulsating B and Be stars in the Small Magellanic Cloud
P. Diago,1 J. Gutiérrez-Soto,1,2 J. Fabregat,1,2 and C. Martayan2,3
1
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Observatorio Astronómico, Universidad de Valencia, Polı́gono La Coma, 46980 Paterna, Spain
GEPI, Observatoire de Paris, CNRS, place Jules Jansen, 92195 Meudon Cedex, France
Royal Observatory of Belgium, 3 avenue Circulaire, 1180 Brussels, Belgium

Context. The current models of stellar pulsation do not predict the presence of instability
strips in the B spectral domain at very low metallicities. As the metallicity of the SMC is
lower than Z = 0.005, it constitutes a very suitable object to test these predictions.
Aims. To investigate the existence of B-type pulsators at low metallicities, searching for
short-term periodic variability in absorption-line B and Be stars in the SMC. The analysis
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has been performed in a sample of 313 B and Be stars with accurately determined fundamental astrophysical parameters.
Methods. Photometric light curves of the MACHO project have been analyzed using standard Fourier techniques and linear and non-linear least squares fitting methods. The position of the pulsating stars in the HR diagram has been used to ascertain their nature and
to map the instability regions in the SMC.
Results. We have detected 9 absorption-line B stars showing short-period variability, two
among them being multiperiodic. One star is a beta Cephei variable and the remaining 8
are SPB stars. The SPB instability strip in the SMC is shifted towards higher temperatures
with respect to the Galaxy. In the Be star sample, 32 stars are short-period variables, 20
among them multiperiodic. 4.9% of B stars and 25.3% of Be stars are pulsating stars.
Conclusions. beta Cephei and SPB stars do exist at the SMC metallicity. The fraction of
SPB stars in the SMC is similar or only slightly lower than in the Galaxy. Conversely, the
fraction of pulsating Be stars in the SMC is significantly lower than in the Galaxy. As in
the Galaxy, the fraction of pulsating Be stars in the SMC is much higher than the fraction
of pulsating absorption-line B stars.
2008, CoAst, 157, 70

Achernar: Rapid Polarization Variability as Evidence of
Photospheric and Circumstellar Activity

A. C. Carciofi,1 A. M. Magalhães,1 N. V. Leister,1 J. E. Bjorkman,2 and
R. S. Levenhagen3
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We present the results of a high accuracy (σ ≈ 0.005%) polarization monitoring of the Be
star Achernar that was carried out between 2006 July 7 and November 5. Our results indicate that, after a near quiescent phase from 1998 to 2002, Achernar is presently in an active
phase and has built a circumstellar disk. We detect variations both in the polarization level
and position angle in timescales as short as one hour and as long as several weeks. Detailed
modeling of the observed polarization strongly suggests that the short-term variations originate from discrete mass ejection events which produce transient inhomogeneities in the
inner disk. Long-term variations, on the other hand, can be explained by the formation of
an inner ring following one or several mass ejection events.
2007, ApJ, 671, L49
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Evolution towards the critical limit and the origin of Be stars
S. Ekström, G. Meynet, A. Maeder, and F. Barblan

Geneva Observatory, University of Geneva, Switzerland

More and more evidence lead to consider classical Be stars as stars rotating close to the
critical velocity. If so, then the question which naturally arises is the origin of this high
surface velocity. We determine which are the mechanisms accelerating the surface of single
stars during the Main Sequence evolution. We study their dependence on the metallicity
and derive the frequency of stars with different surface velocities in clusters of various ages
and metallicities. We have computed 112 stellar models of four different initial masses
between 3 and 60 M , at four different metallicities between 0 and 0.020, and with seven
different values of the ratio Ω/Ωcrit between 0.1 and 0.99. For all the models, computations
were performed until either the end of the Main Sequence evolution or the reaching of
the critical limit. The evolution of surface velocities during the Main Sequence lifetime
results from an interplay between meridional circulation (bringing angular momentum to
the surface) and mass loss by stellar winds (removing it). The dependence on metallicity of
these two mechanisms plays a key role in determining for each metallicity, a limiting range
of initial masses (spectral types) for stars able to reach or at least approach the critical
limit. Present models predict a higher frequency of fast rotating stars in clusters with ages
between 10 and 25 Myr. This is the range of ages where most of Be stars are observed. To
reproduce the observed frequencies of Be stars, it is necessary to assume first that the Be
star phenomenon occurs already for stars with v/vcrit ≥ 0.7 and second, that the fraction
of fast rotators on the Zero Age Main Sequence is higher at lower metallicities. Depending
on the stage at which the star becomes a Be star, the star at this stage may present more
or less important enrichments in nitrogen at the surface.
2008, A&A, 478, 467

No Be binary component in the eclipsing binary DW Carinae
P. Harmanec

Astronomical Institute of the Charles University, Faculty of Mathematics and Physics, V Holesovickách 2,
180 00 Praha 8, Czech Republic

In a recent excellent study by Southworth and Clausen, refined orbital elements and basic
physical properties of DW Car were derived. A suggestion was made that this binary is a
Be-star system since a double, Hα emission line was observed. I argue that the observed
Hα emission is nebular emission from the Carina nebula and that neither of the binary
components of DW Car is a Be star.
2008, A&A, 480, 213
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On the Determination of the Rotational Oblateness of
Achernar
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LUAN, Université de Nice-Sophia Antipolis (UNSA), CNRS, Observatoire de la Côte d’Azur (OCA), 28
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The recent interferometric study of Achernar, leading to the conclusion that its geometrical
oblateness cannot be explained in the Roche approximation, has stirred substantial interest
in the community, in view of its potential impact in many fields of stellar astrophysics. It is
the purpose of this paper to reinterpret the interferometric observations with a fast rotating,
gravity darkened central star surrounded by a small equatorial disk, whose presence is consistent with contemporaneous spectroscopic data. We find that we can only fit the available
data assuming a critically rotating central star. We identified two different disk models
that simultaneously fit the spectroscopic, polarimetric, and interferometric observational
constraints: a tenuous disk in hydrostatic equilibrium (i.e., with small scale height) and a
smaller, scale height enhanced disk. We believe that these relatively small disks correspond
to the transition region between the photosphere and the circumstellar environment, and
that they are probably perturbed by some photospheric mechanism. The study of this interface between photosphere and circumstellar disk for near-critical rotators is crucial to our
understanding of the Be phenomenon, and the mass and angular momentum loss of stars
in general. This work shows that it is nowadays possible to directly study this transition
region from simultaneous multi-technique observations.
2008, ApJ, 676, L41

Hα observations of ζ Tauri
E. Pollmann1 and Th. Rivinius2

1
2

Emil-Nolde-Str. 12, 51375 Germany
ESO-Chile, Casilla 19001, Santiago de Chile

We report Hα observations of ζ Tauri, taken between late 2000 and early 2006. Next to
extending existing long-term montioring of the disk state of this star we report an intermediate timescale of about 69 days to be present in the V /R variations of the Hα line. The
observational data will be published together with this manuscript.
2008, IBVS, 5813, 1
2009, Be Star Newsletter, 39 − 45

Non-LTE Calculation for the Be Star Decretion Disk
Hidetoshi Iwamatsu and Ryuko Hirata
Department of Astronomy, Faculty of Science, Kyoto University, Sakyo-ku, Kyoto, 606-8502

The non-LTE state of the hydrogen gas in isothermal transonic decretion disks around a
B1V star has been calculated by an iterative method in order to explore the basic physical
process in the disk. This dynamical model is characterized by a density law in the equatorial
plane of ρ(R) ∝ R−3.5 . The continuous radiation is calculated with the Λ iteration in the
integral form, while we adopt a single-flight escape probability for lines. We describe the
non-LTE state, the radiation flow and conversion in the disk. We conclude that the stellar
Balmer continuum plays a key role in the non-LTE state of the disk. The examination of
the local energy gain and loss suggests that the disk temperature has double minima along
the equatorial plane in the optically thick case: the intermediate region caused by deficient
ultraviolet radiation and the outer Lyman α cooling region. We have also calculated some
observable quantities, such as the spectral energy distribution, the UBV colors, the infrared
excess and the Balmer line profiles. Our calculations with the mass loss rate less than
10−10 M yr−1 reproduce the observed continuum quantities. However, we could not get
large Hα emission strength observed in Be stars. We suggest that the density gradient of
the Be star disk is slower than that of the isothermal decretion disk.
2008, PASJ, 60, 749

Detection of a Hot Subdwarf Companion to the Be Star
FY Canis Majoris
Geraldine J. Peters,1 Douglas R. Gies,2 Erika D. Grundstrom,3 and
M. Virginia McSwain4
1

Space Sciences Center and Department of Physics & Astronomy, University of Southern California, Los
Angeles, CA 90089-1341; gjpeters@mucen.usc.edu
2
Department of Physics and Astronomy, Georgia State University, P. O. Box 4106, Atlanta, GA 30302-4106;
gies@chara.gsu.edu
3
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erika.grundstrom@vanderbilt.edu
4
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The rapid rotation of Be stars may be caused in some cases by past mass and angular
momentum accretion in an interacting binary in which the mass donor is currently viewed
as a small, hot subdwarf stripped of its outer envelope. Here we report on the spectroscopic
detection of such a subdwarf in the Be binary system FY Canis Majoris from the analysis
of data acquired by the IUE spacecraft and KPNO Coudé Feed Telescope over the course
of 16 and 21 years, respectively. We present a double-lined spectroscopic orbit for the
binary based upon radial velocities from the IUE spectra and use the orbital solutions
with a Doppler tomography algorithm to reconstruct the components’ UV spectra. The
subdwarf is hot (Teff = 45 ± 5 kK) and has a mass of about 1.3M and a radius of about
0.6 R . It contributes about 4% as much flux as the Be star does in the FUV. We also
present observations of the Hα and He I λ6678 emission features that are formed in the
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circumstellar disk of the Be star. Orbital flux and velocity variations in the He I λ6678
profile indicate that much of the emission forms along the disk rim facing the hot subdwarf
where the disk is probably heated by the incident radiation from the subdwarf. A study
of the FUV infall shell lines discovered in the 1980s confirms their episodic presence but
reveals that they tend to be found around both quadrature phases, unlike the pattern in
Algol binaries. Phase-dependent variations in the UV N V doublet suggest the presence of
a N-enhanced wind from the subdwarf and a possible shock-interaction region between the
stars where the subdwarf’s wind collides with the disk of the Be star.
2008, ApJ, 686, 1280

Early-type objects in NGC 6611 and the Eagle Nebula
C. Martayan,1,2 M. Floquet,2 A. M. Hubert,2 C. Neiner,2 Y. Frémat,2
D. Baade,2 and J. Fabregat2
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An important question about Be stars is whether Be stars are born as Be stars or whether
they become Be stars during their evolution. It is necessary to observe young clusters
to answer this question. To this end, observations of stars in NGC 6611 and the starformation region of the Eagle Nebula have been carried out with the ESO-WFI in slitless
spectroscopic mode and at the VLT-GIRAFFE (R ' 6400–17000). The targets for the
GIRAFFE observations were pre-selected from the literature and our catalogue of emissionline stars based on the WFI study. GIRAFFE observations allowed us to study accurately
the population of the early-type stars with and without emission lines. For this study, we
determined the fundamental parameters of OBA stars thanks to the GIRFIT code. We also
studied the status of the objects (main sequence or pre-main sequence stars) by using IR
data, membership probabilities, and location in HR diagrams. The nature of the early-type
stars with emission-line stars in NGC 6611 and its surrounding environment is derived. The
slitless observations with the WFI clearly indicate a small number of emission-line stars in
M16. We observed with GIRAFFE 101 OBA stars, among them 9 are emission-line stars
with circumstellar emission in Hα. We found that: W080 could be a new He-strong star,
like W601. W301 is a possible classical Be star, W503 is a mass-transfer eclipsing binary
with an accretion disk, and the other ones are possible Herbig Ae/Be stars. We also found
that the rotational velocities of main sequence B stars are 18% lower than those of pre-main
sequence B stars, in good agreement with theory about the evolution of rotational velocities.
Combining adaptive optics, IR data, spectroscopy, and radial velocity indications, we found
that 27% of the B-type stars are binaries. We also redetermined the age of NGC 6611 found
equal to 1.2–1.8 Myr in good agreement with the most recent determinations.
2008, A&A, 489, 459
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A Spectroscopic Orbit for Regulus
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We present a radial velocity study of the rapidly rotating B-star Regulus that indicates
the star is a single-lined spectroscopic binary. The orbital period (40.11 d) and probable
semimajor axis (0.35 AU) are large enough that the system is not interacting at present.
However, the mass function suggests that the secondary has a low mass (M2 > 0.30M ),
and we argue that the companion may be a white dwarf. Such a star would be the remnant
of a former mass donor that was the source of the large spin angular momentum of Regulus
itself.
2008, ApJ, 682, L117

A Parameter Study of Classical Be Star Disk Models
Constrained by Optical Interferometry
C. E. Jones,1 C. Tycner,2 T. A. A. Sigut,1 J. A. Benson,3 and D. J. Hutter3
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We have computed theoretical models of circumstellar disks for the classical Be stars κ Dra,
β Psc, and υ Cyg. Models were constructed using a non-LTE radiative transfer code
developed by Sigut & Jones (2007) which incorporates a number of improvements over
previous treatments of the disk thermal structure, including a realistic chemical composition.
Our models are constrained by direct comparison with long baseline optical interferometric
observations of the Hα emitting regions and by contemporaneous Hα line profiles. Detailed
comparisons of our predictions with Hα interferometry and spectroscopy place very tight
constraints on the density distributions for these circumstellar disks.
2008, ApJ, 687, 598
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Be phenomenon in open clusters: Results from a survey of
emission-line stars in young open clusters
Blesson Mathew,1 Annapurni Subramaniam,1 and Bhuwan Chandra Bhatt2
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Emission-line stars in young open clusters are identified to study their properties, as a
function of age, spectral type and evolutionary state. 207 open star clusters were observed
using slitless spectroscopy method and 157 emission stars were identified in 42 clusters. We
have found 54 new emission-line stars in 24 open clusters, out of which 19 clusters are found
to house emission stars for the first time. About 20% clusters harbour emission stars. The
fraction of clusters housing emission stars is maximum in both the 0–10 and 20–30 Myr
age bin (∼ 40% each). Most of the emission stars in our survey belong to Classical Be
class (∼ 92%) while a few are Herbig Be stars (∼ 6%) and Herbig Ae stars (∼ 2%). The
youngest clusters to have Classical Be stars are IC 1590, NGC 637 and NGC 1624 (all 4
Myr old) while NGC 6756 (125–150 Myr) is the oldest cluster to have Classical Be stars.
The Classical Be stars are located all along the MS in the optical CMDs of clusters of all
ages, which indicates that the Be phenomenon is unlikely due to core contraction near the
turn-off. The distribution of Classical Be stars as a function of spectral type shows peaks
at B1–B2 and B6–B7 spectral types. The Be star fraction (N(Be)/N(B+Be)) is found to be
less than 10% for most of the clusters and NGC 2345 is found to have the largest fraction
(∼ 26%). Our results indicate there could be two mechanisms responsible for the Classical
Be phenomenon. Some are born Classical Be stars (fast rotators), as indicated by their
presence in clusters younger than 10 Myr. Some stars evolve to Classical Be stars, witin
the MS lifetime, as indicated by the enhancement in the fraction of clusters with Classical
Be stars in the 20–30 Myr age bin.
2008, MNRAS, 388, 1879

Constraining the Physical Parameters of the Circumstellar
Disk of chi Ophiuchi
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We present a numerical model describing a circularly symmetric gaseous disk around the
Be star χ Ophiuchi. The model is constrained by long-baseline interferometric observations
that are sensitive to the Hα Balmer line emission from the disk. For the first time our interferometric observations spatially resolve the inner region of the circumstellar disk around
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χ Ophiuchi and we use these results to place a constraint on the physical extent of the
Hα-emitting region. We demonstrate how this in turn results in very specific constraints on
the parameters that describe the variation of the gas density as a function of radial distance
from the central star.
2008, ApJ, 689, 461

The circumstellar envelopes of Be stars: viscous disc
dynamics
C. E. Jones,1 T. A. A. Sigut,1 and J. M. Porter2
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We have constructed models of axisymmetric, circumstellar envelopes for Be star discs by
successfully combining two numerical codes: a non-local thermodynamic equilibrium (nonLTE) radiative transfer code which calculates the level populations and disc temperature
distribution self-consistently, and a hydrodynamical code. The output of one code is used
as input to the other code, and hence evolving density and thermal structures may be examined. The temperatures, disc density and velocity distribution are used to investigate the
outflowing viscous disc model for Be stars. We find that these simulations place constraints
on the power-law density decrease in the disc with increasing distance from the star. We
find that the power-law index for the line-forming region of the disc lies between 3 and 3.5
with a small dispersion.
2008, MNRAS, 386, 1922

Infrared Excess in the Be Star δ Scorpii
R. J. Halonen,1 C. E. Jones,1 T. A. A. Sigut,1 R. T. Zavala,2 C. Tycner,3
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We present infrared photometric observations of the Be binary system δ Scorpii obtained in
2006. The J, H, and K magnitudes are the same within the errors compared to observations
taken 10 months earlier. We derive the infrared excess from the observation and compare
this to the color excess predicted by a radiative equilibrium model of the primary star
and its circumstellar disk. We use a non-LTE computational code to model the gaseous
envelope concentrated in the star’s equatorial plane and calculate the expected spectral
energy distribution and Hα emission profile of the star with its circumstellar disk. Using the
observed infrared excess of δ Sco, as well as Hα spectroscopy bracketing the IR observations
in time, we place constraints on the radial density distribution in the circumstellar disk.
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Because the disk exhibits variability in its density distribution, this work will be helpful in
understanding its dynamics.
2008, PASP, 120, 498

Global Disk Oscillations in Binary Be Stars
F. Oktariani1 and A. T. Okazaki2
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We study the effects of the tidal interaction with the companion, via orbital separation
and binary mass ratio, on the global one-armed oscillation modes in disks around binary
Be stars. Our model takes into account the three-dimensional effect that contributes to
the mode confinement, which was recently found by Ogilvie (2008). We find that the onearmed oscillations are well confined in systems with disks larger than a few tens of stellar
radii. In such systems, the oscillation period depends little on the binary parameters. On
the other hand, in systems with smaller disks, where the mode confinement is incomplete,
the oscillation period increases with increasing orbital separation and/or decreasing binary
mass ratio. The eigenmode is insensitive to the spectral type of the central star. Our
results suggest that the dependence of V /R oscillation period on the orbital separation and
binary mass ratio should be observed only in short period binary systems, and that, for
systems with a similar orbital period, those with higher mass ratios will show shorter V /R
variations.
2009, PASJ, 61, 570

Circumstellar Disk Geometry Constrained by Infrared Line
Fluxes
C. E. Jones,1 A. Molak,1 T. A. A. Sigut,1 A. de Koter,2,4 A. Lenorzer,3 and
S. C. Popa1
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Department of Physics and Astronomy, The University of Western Ontario, London, Ontario N6A 3K7,
Canada
2
Astronomical Institute ‘Anton Pannekoek’, University of Amsterdam, Kruislaan 403, 1098 SJ Amsterdam,
The Netherlands
3
Instituto de Astrofisica de Canarias, Via Láctea S/N, E-38200 La Laguna, Tenerife, Spain
4
Astronomical Institute, Utrecht University, Princetonplein 5, 3584 CC Utrecht, The Netherlands

Lenorzer et al. (2002) introduce ratios of hydrogen infrared recombination lines as a diagnostic tool to constrain the spatial distribution and physical condition of circumstellar material
around hot massive stars. They demonstrate that the observed line flux ratios Hu14/Brα
and Hu14/Pfγ from different types of objects associated with circumstellar material, such
as Be stars, B[e] stars, and LBVs are well separated in a diagnostic diagram. In this paper,
we investigate this diagnostic tool using a non-LTE disk code developed by Sigut & Jones
(2007) focusing on Be disks. We find good agreement between the empirical and predicted
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locations of Be stars in the Hu14/Brα versus Hu14/Pfγ diagram and show that indeed this
diagnostic tool can be used to constrain basic properties of the disks of these stars.
2009, MNRAS, 392, 383

Protodiscs around Hot Magnetic Rotator Stars
M. Maheswarani1 and J. P. Cassinelli2
1

Dept. of Mathematics, University of Wisconsin Marathon County, 518 S. 7th Avenue, Wausau, WI 54401,
USA
2
Dept. of Astronomy University of Wisconsin - Madison, 475 N. Charter St., Madison, WI 53706, USA

We develop equations and obtain solutions for the structure and evolution of a protodisc
region that is initially formed with no radial motion and super-Keplerian rotation speed
when wind material from a hot rotating star is channelled towards its equatorial plane by
a dipole-type magnetic field. Its temperature is around 107 K because of shock heating
and the inflow of wind material causes its equatorial density to increase with time. The
centrifugal force and thermal pressure increase relative to the magnetic force and material
escapes at its outer edge. The protodisc region of a uniformly rotating star has almost
uniform rotation and will shrink radially unless some instability intervenes. In a star with
angular velocity increasing along its surface towards the equator, the angular velocity of the
protodisc region decreases radially outwards and magnetorotational instability (MRI) can
occur within a few hours or days. Viscosity resulting from MRI will readjust the angular
velocity distribution of the protodisc material and may assist in the formation of a quasisteady disc. Thus, the centrifugal breakout found in numerical simulations for uniformly
rotating stars does not imply that quasi-steady discs with slow outflow cannot form around
magnetic rotator stars with solar-type differential rotation.
2009, MNRAS, 394, 415

The MiMeS Project:
Magnetism in Massive Stars
G. A. Wade,1 E. Alecian,1,2 D. A. Bohlender,3 J.-C. Bouret,4 J. H. Grunhut,1
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11

Morrisville State College, USA

The Magnetism in Massive Stars (MiMeS) Project is a consensus collaboration among
the foremost international researchers of the physics of hot, massive stars, with the basic
aim of understanding the origin, evolution and impact of magnetic fields in these objects.
The cornerstone of the project is the MiMeS Large Program at the Canada-France-Hawaii
Telescope, which represents a dedication of 640 hours of telescope time from 2008–2012.
The MiMeS Large Program will exploit the unique capabilities of the ESPaDOnS spectropolarimeter to obtain critical missing information about the poorly-studied magnetic
properties of these important stars, to confront current models and to guide theory.
2009, in “Cosmic Magnetic Fields”, IAU Symposium No. 259

The MiMeS Project: First Results
J. H. Grunhut,1 E. Alecian,1,2 D. A. Bohlender,3 J.-C. Bouret,4 J. Grunhut,1
H. Henrichs,5 C. Neiner,6 V. Petit,7 N. St. Louis,8 M. Aurière,9
O. Kochukhov,10 J. Silvester,1 G. A. Wade,1 and A. ud-Doula11
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Massive stars are those stars with initial masses above about 8 times that of the sun,
eventually leading to catastrophic explosions in the form of supernovae. These represent
the most massive and luminous stellar component of the Universe, and are the crucibles
in which the lion’s share of the chemical elements are forged. These rapidly-evolving stars
drive the chemistry, structure and evolution of galaxies, dominating the ecology of the
Universe—not only as supernovae, but also during their entire lifetimes—with far-reaching
consequences.
Although the existence of magnetic fields in massive stars is no longer in question, our
knowledge of the basic statistical properties of massive star magnetic fields is seriously
incomplete. The Magnetism in Massive Stars (MiMeS) Project represents a comprehensive,
multidisciplinary strategy by an international team of recognized researchers to address
the big questions related to the complex and puzzling magnetism of massive stars. This
paper present the first results of the MiMeS Large Program at the Canada-France-Hawaii
Telescope.
2009, in “Cosmic Magnetic Fields”, IAU Symposium No. 259
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Cyclic Variability of the Circumstellar Disc of the Be Star
ζ Tau. II. Testing the 2D Global Disc Oscillation Model

A. C. Carciofi,1 A. T. Okazaki,2 J-B. le Bouquin,3 S. Štefl,3 Th. Rivinius,3
D. Baade,4 J. E. Bjorkman,5 and C. A. Hummel4
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About 2/3 of the Be stars present the so called V /R variations, a phenomenon characterized
by the quasi-cyclic variation of the ratio between the violet and red emission peaks of the
H I emission lines. These variations are generally explained by global oscillations in the
circumstellar disc forming a one-armed spiral density pattern that precesses around the
star with a period of a few years.
In this paper we model, in a self-consistent way, polarimetric, photometric, spectrophotometric and interferometric observations of the classical Be star ζ Tauri. Our primary goal
is to conduct a critical quantitative test of the global oscillation scenario.
We have carried out detailed three-dimensional, NLTE radiative transfer calculations using
the radiative transfer code HDUST. For the input for the code we have used the most upto-date research on Be stars to include a physically realistic description for the central star
and the circumstellar disc. We adopt a rotationally deformed, gravity darkened central star,
surrounded by a disc whose unperturbed state is given by a steady-state viscous decretion
disc model. We further assume that disc is in vertical hydrostatic equilibrium.
By adopting a viscous decretion disc model for ζ Tauri and a rigorous solution of the radiative transfer, we have obtained a very good fit of the time-average properties of the disc.
This provides strong theoretical evidence that the viscous decretion disc model is the mechanism responsible for disc formation. With the global oscillation model we have successfully
fitted spatially resolved VLTI/AMBER observations and the temporal V /R variations of
the Hα and Brγ lines. This result convincingly demonstrates that the oscillation pattern
in the disc is a one-armed spiral. Possible model shortcomings, as well as suggestions for
future improvements, are also discussed.
Accepted by A&A
Preprints from carciofi@usp.br
or on the web at arXiv:0901.1098
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Be Star Disk Models in Consistent Vertical Hydrostatic
Equilibrium
T. A. A. Sigut, M. A. McGill, and C. E. Jones
Department of Physics and Astronomy, The University of Western Ontario

A popular model for the circumstellar disks of Be stars is that of a geometrically thin disk
with a density in the equatorial plane that drops as a power law of distance from the star.
It is usually assumed that the vertical structure of such a disk (in the direction parallel
to the stellar rotation axis) is governed by the hydrostatic equilibrium set by the vertical
component of the star’s gravitational acceleration. Previous radiative equilibrium models for
such disks have usually been computed assuming a fixed density structure. This introduces
an inconsistency as the gas density is not allowed to respond to temperature changes and
the resultant disk model is not in vertical, hydrostatic equilibrium. In this work, we modify
the bedisk code of Sigut & Jones (2007) so that it enforces a hydrostatic equilibrium
consistent with the temperature solution. We compare the disk densities, temperatures,
Hα line profiles, and near-IR excesses predicted by such models with those computed from
models with a fixed density structure. We find that the fixed models can differ substantially
from the consistent hydrostatic models when the disk density is high enough that the
circumstellar disk develops a cool (T < 10, 000 K) equatorial region close to the parent star.
Based on these new hydrostatic disks, we also predict an approximate relation between the
(global) density-averaged disk temperature and the Teff of the central star, covering the full
range of central Be star spectral types.
2009, ApJ, 699, 1973

The Chandra survey of the Small Magellanic Cloud “Bar”.
II. Optical counterparts of X-ray sources
Vallia Antoniou,1,2 Andreas Zezas,1 Despina Hatzidimitriou,2 and
Jonathan C. McDowell1
1
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Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge, MA 02138, USA
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We present the most likely optical counterparts of 113 X-ray sources detected in our Chandra
survey of the central region of the Small Magellanic Cloud (SMC) based on the OGLE-II
and Magellanic Clouds Photometric Survey catalogs. We estimate that the foreground
contamination and chance coincidence probability are minimal for the bright optical counterparts (corresponding to OB type stars; 35 in total). We propose here for the first time 13
high-mass X-ray binaries, of which four are Be/X-ray binaries (Be-XRBs), and we confirm
the previous classification of 18 Be-XRBs. We estimate that the new candidate Be-XRBs
have an age of ∼ 15–85 Myr, consistent with the age of Be stars. We also examine the
“overabundance” of Be-XRBs in the SMC fields covered by Chandra, in comparison with
the Galaxy. In luminosities down to ∼ 1034 erg s−1 , we find that SMC Be-XRBs are ∼ 1.5
times more common when compared to the Milky Way even after taking into account the
difference in the formation rates of OB stars. This residual excess can be attributed to the
lower metallicity of the SMC. Finally, we find that the mixing of Be-XRBs with other than
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their natal stellar population is not an issue in our comparisons of Be-XRBs and stellar
populations in the SMC. Instead, we find indication for variation of the SMC XRB populations on kiloparsec scales, related to local variations of the formation rate of OB stars
and slight variation of their age, which results in different relative numbers of Be stars and
therefore XRBs.
2009, ApJ, 697, 1695

A Pulsational Mechanism for Producing Keplerian Disks
around Be Stars
Steven R. Cranmer
Harvard-Smithsonian Center for Astrophysics, 60 Garden St., MS 50, Cambridge, MA 02138, USA

Classical Be stars are an enigmatic subclass of rapidly rotating hot stars characterized by
dense equatorial disks of gas that have been inferred to orbit with Keplerian velocities.
Although these disks seem to be ejected from the star and not accreted, there is substantial
observational evidence to show that the stars rotate more slowly than required for centrifugally driven mass loss. This paper develops an idea (proposed originally by Hiroyasu Ando
and colleagues) that nonradial stellar pulsations inject enough angular momentum into the
upper atmosphere to spin up a Keplerian disk. The pulsations themselves are evanescent in
the stellar photosphere, but they may be unstable to the generation of resonant oscillations
at the acoustic cutoff frequency. A detailed theory of the conversion from pulsations to
resonant waves does not yet exist for realistic hot-star atmospheres, so the current models depend on a parameterized approximation for the efficiency of wave excitation. Once
resonant waves have been formed, however, they grow in amplitude with increasing height,
steepen into shocks, and exert radial and azimuthal Reynolds stresses on the mean fluid.
Using reasonable assumptions for the stellar parameters, these processes were found to
naturally create the inner boundary conditions required for dense Keplerian disks, even
when the underlying B-star photosphere is rotating as slowly as 60% of its critical rotation
speed. Because there is evidence for long-term changes in Be-star pulsational properties,
this model may also account for the long-term variability of Be stars, including transitions
between normal, Be, and shell phases.
Accepted by ApJ
Preprints from scranmer@cfa.harvard.edu
or on the web at http://arXiv.org/abs/0906.2772
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6.

MEETINGS
• 2009 Mar 02–06
Workshop: The Interferometric View on Hot Stars
Viña del Mar, Chile, March 2-6, 2009
http://www.eso.org/sci/meetings/IHOT09
• 2009 Aug 03–14
IAU XXVII General Assembly
Rio de Janeiro, Brazil
http://www.astronomy2009.com.br/
• 2010 Jul 19–23
IAUS 272: Active OB stars - structure, evolution, mass loss, and critical
limits
Paris, France
http://www.iau.org/science/meetings/future/symposia/964/

See http://cadcwww.dao.nrc.ca/meetings/meetings.html for more.
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