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1.

EDITORIAL

In this issue of the Newsletter we feature the proceedings from the meeting of the Working
Group on Active B Stars at the 25th IAU General Assembly held in Sydney, Australia in
2003 July. It turned out to be a very successful meeting that included a business session and
scientific program with talks on the evolutionary status of Be stars, Monte Carlo modeling
of disks, photometric variability, line profile variability, and Be and β Cep stars in the
Magellanic Clouds.
How effective are photometric searches in finding Be stars in open clusters? Since conclusions on the evolutionary status of Be stars and the dependence of the Be phenomenon on
metallicity are often based upon statistics from photometric programs, this is an important
question that is addressed in an article on a spectroscopic study of NGC 663. Also contained
in Issue 37 of the Newsletter are abstracts for 20 manuscripts.
As usual, articles and abstracts will be posted on our website
(http://www.astro.virginia.edu/∼dam3ma/benews/) as they are accepted. Abstracts normally appear within 24–48 hours of receipt. Please send contributions by electronic mail
to benews@mucen.usc.edu with a copy to dam3ma@virginia.edu either as a LaTex
or postscript/pdf file. We are now requiring that abstracts be submitted as a LaTex file
using the template provided on our website. We prefer that illustrations be sent by E-mail
as postscript or pdf files, but we can handle most contemporary picture formats.
The editors wish to thank all who contributed to this issue and look forward to receiving
your contributions in the future. Please think ahead to our Working Group meeting at the
26th IAU General Assembly in 2006 in Prage, Czech Republic.
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
and from the Department of Astronomy at the University of Virginia for web hosting.
Gerrie Peters, Editor-in-Chief
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2.

WORKING GROUP MATTERS

2.1.

Meeting of the Working Group on Active B Stars at the 25th IAU
General Assembly in Sydney, Australia

I. Overview of the Meeting
The Working Group on Active B Stars met during two morning sessions of the IAU General
Assembly in Sydney, Australia from 09:00–12:30 on July 16, 2003 in Room PM2 of the
Sydney Convention and Exhibition Centre. The meeting was chaired by Gerrie Peters and
called to order at about 09:05. A short business meeting preceded the scientific session.
Summaries of the business meeting and contributed talks are presented below.
II. Business Meeting
a. Announcements
1. A proposal to continue IAU recognition of the Working Group (prepared by Stan
Štefl and Gerrie Peters) was submitted prior to the 2003 April 1 deadline.
2. A proposal for an IAU Symposium or Colloquium in ∼2005 is in the development
stages. The co-chairs of the SOC are Stan Štefl and Stan Owocki. Jon Bjorkman,
who represented the SOC at this meeting, presented a short update on their
efforts. Possible venues include Sapporo, Japan or Toledo, Ohio in the summer
of 2005.
b. The Be Star Newsletter G. Peters reported on the status of the Be Star Newsletter.
The Newsletter continues to be the main source for information on new discoveries,
ideas, manuscripts, and meetings that are of interest to the active B star community. Announcements, articles, and abstracts are usually published on the Newsletter
website (http://www.astro.virginia.edu/∼dam3ma/benews/) within 48 hours of being accepted. We are currently publishing one issue/year. A completed issue can
be downloaded in pdf format from the website An exciting new feature is a series
of invited articles (one or two per issue) on current topics. The bibliography was
discontinued starting with Issue 36, published in 2003 April, as electronic searches of
the literature have become convenient and easy to conduct.
Since the Newsletter has evolved into a mini-journal with archival value, all articles
that are submitted are now refereed. Short announcements are internally refereed,
while abstracts are published as submitted. It was suggested that we indicate both
the received and acceptance dates, as well as how many times an article was revised.
An appeal was made for more input to the Newsletter, especially new discoveries and
ideas and suggestions for invited articles.
The Newsletter editors are:
G. J. Peters, editor-in-chief
D. R. Gies, Technical Editor
D. McDavid, Webmaster.
c. The SOC Elections
The election to replace the current members of the Scientific Organizing Committee
whose terms expire at the end of this IAU GA was conducted by e-mail in 2003 March.
David McDavid served as the election officer. The results are:
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Term expiring in 2006:
C. Aerts
S. Owocki
J. Porter
T. Rivinius
Term expiring in 2009:
J. Fabregat
D. Gies
H. Henrichs
D. McDavid
Non-voting Members:
G. Peters, editor-in-chief of Be Star Newsletter
S. Štefl, outgoing chairperson of WG
[S. Owocki was elected as the chair of the Working Group in 2003 September, ed.]
d. Action Items
1. Definition of a ‘Classical’ Be Star
At the 2000 Working Group meeting in Manchester, England Myron Smith put
forth the suggestion that the community might adopt a formal definition for a
classical Be star. In Issue No. 4 (p. 9) of the Be Star Newsletter published in
September 1981 M. Jaschek, A. Slettebak, and C. Jaschek proposed definitions
for a Be star, Be-shell star, pole-on star, and B[e] that are still used today. Since
the term “classical Be star” is frequently used in contemporary literature, and in
fact is the title of a review article by John Porter and Thomas Rivinius (PASP,
115, 1153) it appears reasonable to discuss adopting a concise definition for this
class of objects. The following definition, a slight modification from Smith’s
original suggestion, was proposed:
“A non-accreting B star that shows or has shown Balmer emission lines that
arise from a circumstellar envelope with a disk geometry.”
There was not much enthusiasm from the attendees on this issue. Some felt the
definition was too restrictive and favored one that is more broad. Others thought
that a concise definition is not possible. One attendee suggested that we begin
a dialogue through the Newsletter website and resume the discussion at Prague
in 2006.
2. Bylaws for the Working Group
The Working Group has never established a formal set of bylaws that address
such topics as a mission statement and how elections are to be conducted. One
attendee suggested that we begin by looking at the IAU rules for working groups.
If there is need for further clarification or regulation of our members, then we
might adopt some specific bylaws. Another attendee stated that we should not
adopt a set of bylaws “just to have them”. In general the attendees tended to
be in favor of establishing bylaws for the working group.
3. Duration for Working Group
Current IAU rules state that working groups must have a specific mission or
goal and must reapply for IAU recognition each triennium. How long should the
Working Group on Active B Stars continue to exist? Some attendees voiced the
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feeling that Working Group should have a well-stated goal. This issue could also
be discussed through the Newsletter website.
4. Waning interest in Working Group
The attendance at Working Group meetings at IAU GAs has waned considerably
since the large turnout in the 1980s and early 1990s. Only 19/160 members voted
in the recent election. What can be done to generate interest in the working
group? There were no good suggestions, except to provide the community with
more lead time for voting and to advertise Working Group meetings well in
advance.
III. Scientific Program
09:30 - 10:00 Juan Fabregat “The Evolutionary Status of Be Stars in Clusters and in the
Galactic Field”
10:00 - 10:30 Karen Bjorkman “Polarization Studies of Be Stars in the Magellanic Clouds”
Break
11:00 - 11:30 Jon Bjorkman “NLTE Monte Carlo Radiation Transfer in Circumstellar Disks”
11:30 - 11:45 John Percy “Self-Correlation Studies of Be Star Variability”
11:45 - 12:00 Andrzej Pigulski “β Cephei stars in the LMC”
12:00 - 12:20 Geraldine Peters “Very Short-Term lpv in the Be Star π Aqr”
12:30 Session Ends
Summaries of these presentations follow.
Geraldine J. Peters

2.2.

The Time for the New WG Chairman and Organizing Committee

The mandate of the WG Organizing Committee elected in 2000 came to an end with the
25th General Assembly in Sydney this June. Three of its members— namely Dietrich Baade,
Atsuo Okazaki, and Jon Bjorkman—left the Committee. I would like to thank them very
much for their active work. However, this does not mean an end of their activities in the
Be star community. They are all involved in the SOC of the next B/Be star meeting to be
held in 2005.
Juan Fabregat, Douglas R. Gies, and Huib Henrichs became the new members of the Committee. According to the IAU rules, they were elected already this April and took over their
posts after the General Assembly.
It follows that the new chairman could be elected only by the voting members of the new
Committee at the beginning of September. I am pleased to inform you that Stan Owocki
has been elected the new WG chairman for the period 2003–2006. I am sure that we all
can be happy with this result and that Stan guarantees a successful future of our WG. He
combines excellent knowledge in the field with experience and quiet wisdom of the senior
scientist. I would like to congratulate Stan on the chairman position and wish him as well as
the whole new Organizing Committee very successful and fruitful three-year term heading
our Working Group.
Stanislav Štefl, WG Ex-Chairman
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2.3.

New WG Chairman’s Message

Dear Colleagues,
I am writing to you as the newly selected chair of the Organizing Committee (OC) for our
Working Group (WG) on Active B-Stars, to update you on some recent activities, and also
to summarize what I see as general issues facing our working group.
First, I wish to thank the former Chair Stan Stefl for his steady guidance and leadership
of the OC over the past few years. StanS (the shorthand we use to distinguish him from
me, “StanO”) remains an OC member, and was also selected to chair the SOC for the next
conference on Active B-Stars. StanS asked me to help on that SOC by acting as “co-chair”,
and so on his behalf I will first briefly comment on the status of the meeting planning.
I. Status of Plans for Next Meeting on Active B Stars
After failing to get adequate response from the local organizers of our originally intended
venue of Chile, the SOC agreed in August 2003 to accept the kind invitation from Atsuo
Okazaki to coordinate hosting of the meeting in Sapporo, Japan, with a target date of
Aug. 28–Sep. 2, 2005. Last December, the SOC drafted a proposal (“Active OB-Stars:
Laboratories for Stellar & Circumstellar Physics”) for IAU support, originally framed as a
“symposium”, but later switched to “colloquium” upon feedback and recommendation from
various sponsoring commissions. Unfortunately, early in June we received email notification
from the IAU Assistant General Secretary Karel van der Hucht that IAU sponsorship was
not approved. The only specific rationale cited was putative overlap with two other meetings
(one of which also was not approved), but it seems perhaps more relevant to note that the
colloquium competition was particularly difficult this year, with approval for only 3 out of
14 proposals. (6 of 10 symposia were approved.)
The many members of the OC and SOC who were present at the July workshop on disks
in Tennesee met to discuss the situation. Because 2006 is an IAU General Assembly year,
with little or no chance for sponsorship for a meeting not geographically close to the host
venue in Prague, it was decided to consider possibilities to still hold the meeting in 2005
in Japan without IAU sponsorship. I am now pleased to announce that Atsuo has recently
reported considerable success in obtaining core funding from Japanese sources, and so the
intention is for the meeting to proceed. A formal announcement with further details on
venue, registration, program, etc. should be forthcoming early this fall.
Independent of this conference, one item currently being discussed within the OC regards
possible themes for a one-day or part-day Joint Discussion (JD) at the 2006 GA in Prague.
Letters of intent to propose such a JD are due the first of the year. Suggestions for topics
and theme are welcome.
II. Some Thoughts on Issues and Initiatives
I wish here also to briefly outline some thoughts on what I see as two key general challenges
facing our WG: (i) Enhancing the profile, stature, and reputation of our research areas,
both within the broad astrophysics community, and in terms of public outreach, and (ii)
Seeking and developing connections with other research communities.
To illustrate the first concern, I’d like to cite a direct quote from a reviewer of a research
grant proposal I submitted a few years back:
“My difficulty with this proposal stems not from the proposed work..., but from the choice
of subject matter. Further studies of classical Be stars, however interesting to a small group
of astronomers, are unlikely to advance our understanding of larger issues in massive star
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formation or evolution, and have little or no applicability to the rest of astronomy. They
constitute an interesting puzzle, but in an era of limited funding for individual investigator
grants, I’m not convinced that this is where the community should put its resources.”
Unfortunately, it seems this opinion, while stated here in particularly blunt terms, is not an
isolated one. One way to counter it is to publicize better the many interesting developments
in our field, such as was done in the recent PASP review article by John Porter and Thomas
Rivinius (see PASP, 115, 1153). Perhaps this could be followed up by getting a more popular
level article published in a magazine like Sky & Telescope.
But it seems particularly key to reverse this apparent perception that B/Be-star research has
little overlap or relevance outside “a small group of astronomers”. This leads to my second
numbered issue, exploring connections with other areas of astrophysics, e.g. by holding joint
meetings, and pushing joint initiatives. The recent Tennessee meeting organized by Rico
Ignace and collaborators was an excellent example of the latter, as it brought together Bstar researchers with others in the lower mass star formation community, under the common
theme of having a circumstellar disk. And the just-completed Quebec meeting on “Massive
Stars in Interacting Binaries” included some good discussion of Be X-ray binaries. Other
themes for the future could include pulsation, magnetic fields, and rotation. There have
been meetings on all these in the past few years, but perhaps not quite with the emphasis
on active B-stars that connects appropriately to our WG.
As some of you may know, I’ve taken a particular interest recently in the role of rapid
rotation, so for me a key facet is to use Be stars as “laboratories” for understanding the
causes and consequences of this within the broader range of massive star evolution. A
particularly exciting possibility has been the realization in recent years that very massive
stars like eta Carinae may be spun up to near critical rotation, and that this may naturally
explain the bipolar form of the Homunculus nebula. A related new angle is the key role
of rotation in the “collapsar” model of Gamma Ray Bursts. At the May meeting on “The
Fate of the Most Massive Stars” in Jackson Hole, WY, a few of us B-star researchers did
try to point out the connection, but were somewhat taken aback to realize that many key
SN researchers working on rotating, collapsing core models of GRBs were hardly aware of
the existence of Be stars! Though my membership on the OC for the IAU WG on Massive
Stars, I have recently begun discussing with others (e.g. George Meynet and Jo Puls) ways
to explore this connection though some joint initiatives between the two WGs.
My general point here is that through GRBs, and through the growing belief that the very
First Stars were very massive (and possibly very rapidly rotating?), there is at least a strong
potential to connect the research in our WG to themes of much broader interest. As a class,
Be-stars are, after all, the most rapidly rotating of all (nondegenerate) stars. Even as we
debate amongst ourselves the details of how close they are to critical, and what role this
plays in the wide and complex range of observed phenomena, shouldn’t we also do more to
tout them to outside fields as remarkable, extreme objects that really could represent ideal
laboratories for studying such a key property of stellar physics and evolution?
I recognize that there is a range of perspectives within our WG on the many other aspects of
research on Active B-Stars that might have overlap, so I encourage others to offer their ideas
and perhaps take the lead in further initiatives. Overall, success of such efforts depends
largely on the involvement and further development by the members of the full WG. In
closing, I would ask you all to consider ways to address these issues. I certainly welcome
feedback and suggestions, both on the broad challenges and on my specific remarks here.
Regards, Stan Owocki, Working Group Chair
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3.

3.1.

SCIENTIFIC PROGRAM, WORKING GROUP ON ACTIVE B STARS,
IAU 25TH GENERAL ASSEMBLY
The Evolutionary Status of Be Stars in Clusters and in the Galactic
Field

Presented at the meeting of the Working Group on Active B Stars during the 25th IAU General
Assembly in Sydney, Australia on 2003 July 16

J. Fabregat and J. Gutiérrez-Soto
Observatorio Astronómico, Universidad de Valencia, 46100 Burjassot, Spain;
juan.fabregat@uv.es, juan.gutierrez-soto@uv.es
Received: 2003 October 8; Accepted: 2003 November 10.

Modern studies on the Be star population of young open clusters point towards the presence
of an evolutionary enhancement of the Be phenomenon at the second half of the B stars
main sequence lifetime. Fabregat & Torrejón (2000) show that the Be star frequency reach
a maximum in clusters within the age interval of 14–30 Myr, and there are almost no Be
stars in clusters younger than 10 Myr. Keller et al. (2000, 2001) found most of the Be
stars close to the turn-off of the clusters they observed. Fabregat (2003) studied the Be star
frequency as a function of the spectral subtype for galactic and Magellanic Cloud clusters in
the 14–30 Myr age interval, and found that Be stars of the earlier subtypes are significantly
more frequent than in the galactic field, and late Be stars are scarce or inexistent.
On the other hand, Zorec & Briot (1997) show that the galactic field Be stars are equally
present in luminosity classes V to III. If we consider luminosity classes as related to the
evolutionary status, this result provides evidence of no evolutionary trend.
In the B star range, all class V to class III stars are main sequence objects. It is assumed
that BV stars are young objects close to the ZAMS, and BIII are evolved ones close to the
TAMS, with a dividing line placed somewhere between 0.4 and 0.6 times the main sequence
lifetime. To the best of our knowledge this assumption has not been observationally checked
so far.
With this aim, we will study the same sample as Zorec & Briot (1997): stars with B
spectral type from the Bright Star Catalogue (BSC). We have selected among them those
with HIPPARCOS parallaxes with relative error lower than 20%, and with Strömgren uvby
photometry in the Hauck & Mermilliod (1998) catalogue. We have calculated the reddening
of each star individually. Absolute magnitudes have been computed from the dereddened
V0 and the HIPPARCOS parallax.
The observational MV − c0 HR diagram is presented in Fig. 1. Different symbols are used
for each luminosity class. We have used the luminosity classification from the BSC, and the
same grouping criteria as Zorec & Briot (1997). Solid lines represent the ZAMS and the
TAMS. Most stars fall between them, clearly defining the main sequence. It is apparent
that there is no segregation between class V and class III stars, both groups being evenly
distributed along the whole main sequence. If we assume the position in the HR diagram
as representative of the evolutionary status, results in Fig. 1 clearly imply that there is no
relation between the evolutionary status of a B star and its luminosity class.
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Figure 1.

HR diagram of B stars in the Bright Star Catalogue

We have done a further check with the same techniques and a different sample, the B star
population of the h and χ Per clusters. We selected stars with Strömgren photometry from
Capilla & Fabregat (2002) and spectral classification from Slesnick et al. (2002). Results
are presented in Fig. 2.
The clusters’ sequence is clearly defined in the figure, and hence the evolutionary status
of each star is unambiguously determined from its position in the HR diagram. As in the
previous case, there is no segregation between classes V and III. Several class V stars are
found in the cluster turn-off, right on the TAMS. In the same way, a significant number of
class III stars are in the unevolved part of the cluster sequence, right on the ZAMS. Once
again the lack of relation between luminosity class and evolutionary status is apparent.
We conclude that luminosity classes in the B star range are not related with the evolutionary
status of the stars. As a consequence, the similar frequencies of Be stars for different luminosity classes does not argue against the evolutionary enhancement of the Be phenomenon
which is apparent in the open clusters population.
References
Capilla, G. and Fabregat, J. 2002, A&A 394, 488
Fabregat, J. 2003, ASP-CS 292, 65 (also astro-ph/0210653)
Fabregat, J. and Torrejón J.M. 2002, A&A 357, 451
Hauck, B. and Mermilliod, M. 1998, A&AS 129, 431
Keller, S.C., Bessell, M.S., and da Costa, G.S. 2000, ASP-CS 214, 75
Keller, S.C., Grebel, E.K., Miller G.J., and Yoss, K.M. 2001, AJ 122, 248
Slesnick, C.L., Hillenbrand, L.A., and Massey, P. 2002, ApJ 576, 880
Zorec, J. and Briot, D. 1997, A&A 318, 443
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Figure 2.

3.2.

HR diagram of B stars in the Perseus double cluster

Searching for Disks in the Magellanic Clouds

Presented at the meeting of the Working Group on Active B Stars during the 25th IAU General
Assembly in Sydney, Australia on 2003 July 16

K.S. Bjorkman1 , J.P. Wisniewski1 , and A.M. Magalhães2
1 Ritter

Observatory, Dept. of Physics & Astronomy, University of Toledo, Toledo, OH
43606; karen@astro.utoledo.edu, jwisnie@physics.utoledo.edu
2 Instituto Astronomico e Geofisico, Universidade de São Paulo, Caixa Postal 3386, SP
01060-970 São Paulo, Brazil; mario@astro.iag.usp.br
Received: 2004 August 6; Accepted: 2004 August 12.

While rotation is clearly the dominant effect resulting in the differences between Be stars and
normal B stars, recent work on the nature of the Be phenomenon has led to several testable
suggestions about possible additional underlying causes for the presence of circumstellar
disks in Be stars. Fabregat & Torrejon (2000) have suggested, on the basis of fractions of
Be stars in older and younger clusters, that the development of Be characteristics may be
correlated with later stages of the main-sequence lifetime of B stars. Grebel et al. (1992,
1996; Grebel 1997; Dieball & Grebel 1998; Grebel & Chu 2000), Keller et al. (1999), and
others (Mermilliod et al. 1982) have used photometric surveys in UBVRI and Hα to suggest
that the fraction of Be stars is higher in young star clusters in the Large (LMC) and Small
(SMC) Magellanic Clouds compared with the fraction in clusters in our Milky Way Galaxy
(MWG). These results, together with some theoretical arguments, suggest that metallicity
also may play a role in the ability to form disks.
One of the problems of addressing questions of the relative fractions of Be vs. B stars
in clusters and their surrounding regions is that using Hα excess as the sole criterion for
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finding Be stars makes the assumption that only Be stars (i.e., classical disk-like systems)
will show Hα excess. However, other types of objects, including pre-main-sequence Herbig
Ae/Be (HAeBe) stars, OB supergiants, B[e] stars, and even candidate LBV’s, may well
“contaminate” such a selected sample. What is needed is a way to further separate the
Hα-selected sample to pick out the true classical Be (circumstellar disk) systems.
Polarization observations provide a useful means to try to do this. A net polarization arises
from electron scattering in the circumstellar disk, modified across the spectrum by emission
and absorption processes in the disk. This causes classical Be stars to show intrinsic polarization with characteristics different from that seen in other classes of Hα emitting stars.
Furthermore, the wavelength-dependent nature of this polarization can be predicted and
has been tested. Thus, the combination of multi-wavelength polarization measurements (either UBVRI broad-band or spectro-polarimetry) with BVRHα photometric measurements
should, in principle, provide a more accurate test of the true fraction of Be stars in clusters.

Figure 1.
A CCD image of the LMC cluster NGC 1818 taken using the polarizing module with the
waveplate at one of the eight measured positions.

We are carrying out such a study, using a polarimeter module in combination UBVRI imaging capabilities at the 1.5m telescope at Cerro-Tololo Inter-American Observatory (CTIO).
Here we report on the initial stages of the project, and illustrate that preliminary results do
confirm the usefulness of the technique. Figure 1 shows a sample CCD imaging polarimetry
image from one of our clusters. Note the double images for each star - the polarization
module splits each image into an ordinary and extraordinary image. To measure the polarization, images like this are made at each of 8 polarization waveplate positions. Comparison
between the ordinary and extraordinary images at each position are then used to determine
the polarization level and its position angle for each star. Figure 2 shows an example UBVRI polarization measurement for one star from this cluster, a Be candidate identified from
2005, Be Star Newsletter, 37 − 12

the photometry. This candidate did turn out to be a classical Be star disk system.

Figure 2.
UBVRI polarization results for one Be star candidate in the cluster. Note the characteristic
shape of the wavelength dependence of the polarization, which clearly shows a polarization Balmer jump.
This is certainly a classical Be disk system.

The present status of the project is that we now have complete UBVRI polarimetry data
for 5 LMC and 5 SMC clusters, and partial coverage (not all 5 filters) for for 1 additional
LMC cluster and 1 additional SMC cluster. For 2 LMC clusters we have limited polarimetry
coverage (1-2 filters). For the photometry, we have 8 SMC and 5 LMC clusters, and 3 MWG
clusters, with full BVRHα filter photometry. Our photometry data are supplemented with
data on additional clusters from the literature. For the combined project, we have 4 SMC
and 2 LMC clusters with a full BVRHα complement of photometry and UBVRI polarimetry.
We are also following up on candidates identified from the polarimetry, using spectroscopy
in the optical and near-IR to determine disk properties. Full details of our results will be
presented in forthcoming papers. As a side benefit, several other results will come from these
efforts, including polarization catalogs, interstellar polarization measurements, analysis of
magnetic fields in the regions of the clusters, and polarization observations of many other
types of objects found in and around the clusters of interest.
Acknowledgments. This work has been supported in part by NASA LTSA grant NAG58054 and NASA GSRP fellowship NGT5-50469 to the University of Toledo. KSB is a
Cottrell Scholar of the Research Corporation, and gratefully acknowledges their support.
We thank the CTIO TACs for granting observing time for this project, and the NOAO for
providing travel support for JPW to CTIO. KSB and AMM thank FAPESP and IAG-USP
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3.3.

NLTE Monte Carlo Radiation Transfer in Circumstellar Disks

Presented at the meeting of the Working Group on Active B Stars during the 25th IAU General
Assembly in Sydney, Australia on 2003 July 16

J. E. Bjorkman1 and A. C. Carciofi1
1

Ritter Observatory, MS 113, Department of Physics and Astronomy, University of Toledo, Toledo,
OH 43606-3390, USA; email: jon@physics.utoledo.edu, acarcio@physics.utoledo.edu
Received: 2005 January 9; Accepted: 2005 January 24.

A popular model for the circumstellar disks of Be stars is a rotationally supported (i.e.,
Keplerian) viscous decretion disk (see reviews by Bjorkman 2000; Porter & Rivinius 2003).
This model is essentially the same as that employed for protostellar disks, the primary
difference being that Be disks are outflowing, while pre-main-sequence disks are inflowing.
The essential physics that determines the geometrical structure of Keplerian disks is reasonably well understood (at least in the case of pre-main-sequence stars). The primary result
is that the disks are hydrostatically supported in the vertical direction, while the radial
structure is governed by the viscosity. Since the disk is pressure-supported (in the vertical
direction), the geometrical structure of the disk is determined by the temperature of the
disk. Consequently, to critically test Keplerian disk models of Be stars against observations,
we must determine the temperature structure of the disk. To do so, we have developed a
3-D NLTE Monte Carlo radiation transfer code that self-consistently solves the radiative
equilibrium temperature, vertical hydrostatic equilibrium, and steady state density of a
gaseous hydrogen decretion disk.
In brief, the Monte Carlo simulation performs a full spectral synthesis by emitting stellar
photons with random frequencies (sampled using a Kurucz model atmosphere for the B
star). Each photon is tracked as it travels through the envelope (where it may be scattered,
or absorbed and reemitted, many times) until it escapes. As the photons escape, they
are binned according to their emergent direction and frequency, which gives the emergent
spectrum.
During the simulation, whenever a photon scatters, it changes direction, Doppler shifts, and
becomes partially polarized. Similarly, whenever a photon is absorbed, it is not destroyed;
it is reemitted immediately (on the spot) with a new frequency and direction determined
by the local emissivity, jν , of the gas. Note that we include both continuum processes and
spectral lines in the opacity and emissivity of the gas. Since photons are never destroyed
(absorption is always followed by reemission of an equal energy packet), our procedure
automatically enforces radiative equilibrium and conserves flux exactly (see Bjorkman &
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Wood 2001). Since the interactions of the photons with the gas provide a direct sampling
of all the radiative rates (as well as the heating and cooling of the gas), we can solve the
rate equations at the end of the simulation to update the level populations and electron
temperature of the gas. Statistical equilibrium then is solved by iteration. At the same
time, we also solve the hydrostatic equilibrium equations for the vertical structure of the
disk, as well as the radial fluid equations for steady state outflow. We then repeat the
simulation until the temperature and level populations converge (this typically requires
about 10 iterations).
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Figure 1.
Mid-Plane Temperature and Level Populations. Shown are the NLTE radiative equilibrium
temperature (left) and level populations (right) for the first five levels of hydrogen in the mid-plane of a
Keplerian disk.

Figure 1 shows the radiative equilibrium temperature and hydrogen level populations in
the equatorial plane of the disk for our best fit model to the Be star ζ Tau. Initially, the
temperature drops like a flat blackbody reprocessing disk (red line; see Adams, Lada, &
Shu 1988) until it reaches a minimum when the disk becomes optically thin (vertically).
Beyond this location, the temperature rises back up and becomes roughly isothermal (blue
line) at large radii.
The temperature controls the disk scale height, so it determines the geometrical thickness
of the disk. A flat reprocessing disk has a temperature T ∝ r−3/4 , giving a scale height
H ∝ r9/8 , while an isothermal disk has a scale height H ∝ r3/2 . Figure 2 shows the disk
temperature and corresponding density. Since the temperature in the inner disk falls rapidly,
there is little flaring (increase of opening angle) in the inner disk, but as the temperature
rises back to the isothermal value, the disk begins to flare quite dramatically at large radii.
As confirmed by optical interferometry (Quirrenbach et al. 1997), the disk is responsible
for producing the Balmer emission lines, IR excess, and intrinsic polarization of Be stars.
Since the radial dependence of the disk density, temperature, and opening angle all affect
the slope of the IR excess (Wright & Barlow 1975; Cassinelli & Hartmann 1977; Waters
1986), as well as the detailed shape of the intrinsic polarization (Cassinelli, Nordseick, &
Murison 1987; Wood, Bjorkman, & Bjorkman 1997), reproducing the IR excess and detailed
spectropolarimetry is a non-trivial test of the Keplerian disk model.
Figure 3 shows the comparison of the predicted SED and intrinsic polarization to observations for ζ Tau (Bjorkman et al. 1991; Wood et al. 1997). Not only does the predicted flux
match the observed Balmer jump, which is partially filled-in by bound-free disk emission,
it also matches the slight excess shortward of the Paschen jump, as well as the IR excess
observed by IRAS. Similarly, the predicted polarization also agrees with the observed polar2005, Be Star Newsletter, 37 − 15

Figure 2.
Disk Temperature and Density. Shown for three different radial scales are the NLTE radiative
equilibrium temperature (top) and hydrostatic equilibrium density (bottom) for a Keplerian hydrogen disk.

i = 70 degrees
ζ Tau (IRAS)

-9

10

-1

Fλ (ergs cm s Å )

-10

-14

10

-1

10

-11

-2

-2

-1

-1

Fλ (ergs cm s Å )

ization Balmer and Paschen jumps, as well as the slope in the Paschen continuum. Finally,
we note that our model fit to ζ Tau has only two free parameters: the inclination angle
(i = 70◦ ) and the density scale of the disk (n0 = 3 × 1013 cm−3 ), which corresponds to a
disk mass loss rate Ṁd ∼ 10−10 M yr−1 .
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Figure 3.
Spectral Energy Distribution and Polarization. The top panels show the SED predicted by our
NLTE Keplerian disk model viewed at an inclination of 70◦ , while the bottom panels show the corresponding
polarization. Note the excellent agreement with the observations of ζ Tau.

Our results indicate that a Keplerian decretion disk model does reproduce the detailed
continuum observations (both flux and polarization). From this we conclude that the temperature, density and geometry of the disk are consistent with a Keplerian decretion disk
in (vertical) hydostatic equilibrium. Our next goal is to make detailed comparisons of the
hydrogen emission line profiles. In particular, we hope to use the line profile shapes to test
whether the disk rotation speed is in fact Keplerian as required by these models.
Acknowledgments. This work was supported by NSF grants AST-9819928, AST-0307686,
2005, Be Star Newsletter, 37 − 16

and NASA grant NAG5-8794 to the University of Toledo.
References
Adams, F. C., Lada, C. J., & Shu, F. H. 1988 ApJ, 326, 865
Bjorkman, J. E. 2000, “The Formation and Structure of Circumstellar Disks” in The Be Phenomenon
in Early-Type Stars, IAU Colloquium 175, ASP Conference Series, Vol. 214, ed. M. A. Smith,
H. F. Henrichs, & J. Fabregat (San Francisco: ASP), 435
Bjorkman, J. E., & Wood, K. 2001, ApJ, 554, 615
Bjorkman, K. S., et. al. 1991, ApJ, 383, L67
Cassinelli, J. P., & Hartmann. L. 1977, ApJ, 212, 488
Cassinelli, J. P., Nordsieck, K. H., & Murison, M. A. 1987, ApJ, 317, 290
Porter, J. M., & Rivinius, T. 2003, PASP, 115, 1153
Quirrenbach, A., et al. 1997, ApJ, 479, 477
Waters, L. B. F. M. 1986, A&A, 162, 121
Wood, K., Bjorkman, K. S., & Bjorkman, J. E. 1997, ApJ, 477, 926
Wright, A. E., & Barlow, M. J. 1975, MNRAS, 170, 41

3.4.

Self-Correlation Studies of Be Star Variablity
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The nature and cause of the short-term (0.5 to 2 days) variability of Be stars are still
controversial, though Rivinius, Baade & Stefl (2003) have made a very strong case for nonradial pulsation. The Hipparcos archive of epoch photometry can provide useful information,
since many of the several hundred Be stars observed by Hipparcos were measured on time
scales of tens of minutes for intervals of up to several days (but typically 0.2 to one day).
We have recently applied self-correlation analysis – a simple form of time-series analysis – to
Hipparcos photometry of bright Be stars (Percy et al. 2002, 2003). Self-correlation analysis
determines the cycle-to-cycle behaviour of the star, averaged over all the data. It is a useful
adjunct to Fourier analysis, especially for Hipparcos photometry, in which there are gaps
of typically 25 days between the groups of more closely-spaced measurements. Hubert &
Floquet (1998) carried out a comprehensive time-series analysis of Hipparcos photometry of
Be stars using Fourier and CLEAN analysis.
Percy et al. (2002) demonstrated the utility of self-correlation analysis of Hipparcos photometry of Be stars. They determined the average amplitude and characteristic time scale
of the short-term variability of 82 bright Be stars which were known or suspected to have
such variability. They also presented tantalizing evidence for a relationship between the
amplitude of short-term variability, and the phase in the “outburst” of one Be star – υ Cyg.
Percy et al. (2003) have used the same technique to analyze all of the Be stars observed by
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Hipparcos, but not analyzed by Percy et al. (2002). Over 100 stars had photometry which
provided some information about the short-term variability. For the other stars, the time
distribution of the measurements did not provide any useful information.
The principal results are as follows:
• The incidence and amplitude of short-term variability are greater among early-B stars
than among late B stars; this result is consistent with the results of studies using other
datasets or approaches (e.g. incidence of absorption-line profile variation: Baade 1989;
general photometric variability: Stagg 1987).
• We found no evidence for periods of 0.1–0.3 day which might be due to radial (β
Cephei type) pulsation in these stars.
• We identified the following new short-term variable Be stars: HD 7636 (V764 Cas),
HD 11606 (V777 Cas), HD 13661 (V549 Per), HD 34921, HD 36408, HD 40978, HD
58343 (FW CMa), HD 63460 (o Pup), HD 88195 (17 Sex), HD 89353 (AG Ant, HR
4049), HD 129954 (CO Cir), HD 158220 (V862 Ara), HD 173219 (V947 Sct), and HD
187567 (V1339 Aql).
• We confirmed the following known short-term variable Be stars, using an independent
form of analysis: HD 52918 (19 Mon, a β Cep star), HD 105382 (V863 Cen), HD
137387 (κ-1 Aps), HD 157832 (V750 Ara), and HD 163868 (V3984 Sgr).
Perhaps the most interesting tentative discoveries are short-term variability in the Vegatype star 17 Sex (SpT A1V), and in the prototype post-AGB star HR 4049 (SpT B9.5Ib-II).
We also found an interesting form of self-correlation diagram in FW CMa, V3984 Sgr, and
QR Vul (Percy et al. 2002). In these three stars, there is activity on time scales of less than
four days (i.e. the self-correlation diagram rises significantly on this time scale), but this is
part of the “long-term” (weeks to months) activity and variability which is associated with
the appearance and disappearance of the gas disc.
We have now exhausted the supply of Hipparcos photometry of Be stars for self-correlation
analysis. There are other photometric datasets, of course, such as our long-term monitoring
program (Percy & Bakos 2001) but, for self-correlation analysis, there must be sets of
measurements made over intervals of hours to a few days. Our next project, however, is
to see whether a self-correlation analysis can provide a useful “variability profile” of the
longer-term (weeks) variability of active Be stars such as CX Dra.
Acknowledgements. My co-authors (Percy et al. 2002, 2003) were undergraduate research students. We were supported by a research grant from NSERC Canada, and by the
Ontario Work-Study Program.
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Beta Cephei Stars in the LMC
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The pulsations of the β Cephei stars, hot main-sequence stars, can be explained in terms of
the κ mechanism. The driving occurs as a consequence of the opacity bump which originates
from a large number of bound-bound transitions in the iron-group elements. The metallicity
of the stellar material is therefore crucial for driving in β Cephei stars and it is predicted
that their instability strip vanishes rapidly with low metallicities (Pamyatnykh 1999).
Observationally, this fact was confirmed by Pigulski et al. (2002) who showed that as a
consequence of the metallicity gradient in the Galaxy, the lower percentage of β Cephei stars
is observed in the northern open clusters in comparison with the southern ones. The study
of other low-metallicity systems containing a population of young stars, like Magellanic
Clouds, is very important in this context.
The first three β Cephei stars in the LMC were found by Pigulski & Kolaczkowski (2002)
among ∼5200 early B-type stars from the catalogue of variable candidates published by
Żebruń et al. (2001). After reprocessing the OGLE-II data, we analyzed the photometry of
over 75,000 early B-type stars and found 64 β Cephei stars.
The β Cephei stars in the LMC range the V magnitudes between 14 and 17.5. In comparison
with Galactic β Cephei stars, they have much longer periods (median value of the pulsation
period is 0.27 d in comparison with 0.17 d in the Galaxy). In addition, there are a number
of stars (20 out of 64) which show also periodic changes with longer period(s), ranging from
0.35 to 0.75 d. These modes are likely g ones, which means that the stars can be regarded
both as β Cephei and SPB pulsators. So far, this type of behaviour was not observed in
the Galactic β Cephei stars.
Despite the large number of discovered β Cephei stars, their incidence is much lower than
in the Galaxy which confirms the metallicity dependence of the pulsation mechanism. However, as far as the metallicities are concerned, a detailed comparison with the predictions
of the theory can be done only after measuring metallicities spectroscopically.
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Very Short-Term lpv in the Be Star π Aqr
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Almost 140 years have passed since Fr. Secchi discovered Hβ emission in γ Cas, but the
physics that underlies the Be phenomenon still remains a subject for debate. The photospheric activity that presumably leads to the mass loss has been elusive and appears to
often be obscured by the star’s optically thick circumstellar disk. Therefore, it seems reasonable to study the spectroscopic behavior of the Be star during a non-emission phase to
gain important insight into the cause for the disk buildup. An opportunity to examine the
photosphere of such a Be star was provided in the mid-1990s when π Aqr lost its CS disk
after about 5 decades of emission (McLaughlin 1962, Bjorkman et al. 2002).
π Aqr was observed in the λλ6525–6690 Å region with the Coudé Feed Telescope at the
Kitt Peak National Observatory in 1999 November, 2000 October/November 3, and 2001
January. A total of 55 images were obtained.
The observing setup produced a spectral resolution of 0.103 Å pixel−1 . The exposure time
for each image was 15 min with a typical recycle time of 10 s between spectra. For most of
the observations the CCD was operated in an automatic mode in which the data were taken,
read out, and the next exposure started without delay. Observation sets spanned 1.5–3.0 hr.
The spectra were flat-fielded, wavelength calibrated, and normalized to the local continuum
using the IRAF software. The S/N ratio varied from 200–500 pixel−1 , with typical values
in the 300–350 range.
Obvious short-term lpv was seen in 1999 November and 2001 January, but the variability
was quite conspicuous in 2000 November. The lpv can be best described as a series of
rapidly traveling absorption bumps with a period ∼2 hr. Similar behavior in 1999 and 2001
was also reported by Rivinius et al. (2003). The nature of the variability is illustrated
in the grayscale plot shown in Fig. 2. The traveling bumps in He I 6678 Å seen on 2000
November 1 are clearly seen. All other photospheric lines covered in our CCD images,
including Hα and the C II doublet on its red wing, revealed the same behavior.
The line profile data were analyzed using the techniques and Fourier Transform software
described in Gies & Kullavanijaya (1988). Three time groups of spectra were considered:
1999 November 28, 2000 October 30 to November 1, and 2001 January 5–8. A strong
frequency peak of 12.8 d−1 (P = 1.88 hr) was seen in all three datasets, each of which was
modeled with an NRP p-mode of ` = −m = 5 ± 1. It is highly unlikely that the lpv occurs
in the disk. Keplerian periods for material in an inner disk would be ∼1 d or longer. The
traveling bumps, which were more visible in late 2000, appear instead to originate in the
photosphere of the star. The absorption bumps in Hα show evidence of significant Stark
broadening at their site of formation, which suggests a photospheric origin. The activity
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Figure 2.
The lpv in He I 6678 Å on 2000 November 1. The flux deviation from the mean profile (lower
panel) is displayed in gray tones. Dark regions pertain to greater flux absorption. Observation time increases
downward and the arrows to the right show the locations of the individual spectra.

seen in π Aqr is very different from the typical behavior that was observed in µ Cen during
its non-emission epoch (Rivinius et al. 1998a,b, Peters 1986, 1998). Spectacular transients
were not observed in π Aqr as in µ Cen, nor was a low-order (` = 2), half-day, g-mode.
The high-order NRP in π Aqr is very regular and more reminiscent of what one sees in
a Bn star. The extent to which the star’s binarity (Bjorkman et al. 2002) influences the
photospheric activity is unknown.
A more complete account of the observations and analysis can be found in a paper that will
be submitted to the Astrophysical Journal.
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ABSTRACT: As part of our ongoing programme to search for Be+WD binaries in young open
clusters and understanding the role of binarity in the Be phenomenon, we have conducted a spectroscopic survey of the “Be-rich” open cluster NGC 663. We have obtained intermediate resolution
spectra of 140 likely members, down to B ≈ 15.5. Unfortunately, we find that the total distance
modulus to NGC 663 is rather larger than previously estimated, meaning that the sample is not
complete down to the latest B spectral types. We find 5 previously undetected Be stars and thus
conclude that photometric searches are only moderately successful at detecting Be stars with weak
emission.

Observations were obtained during runs at the 2.5-m Isaac Newton Telescope at the Observatorio del Roque de los Muchachos (Spain) and the 1.93-m telescope at the Observatoire
de Haute Provence (France), between October 25th and November 7th, 2002. In total, 149
stars (of which 140 turn out to be likely members) were observed at 1.4 Å pixel−1 (INT)
or 1.8 Å pixel−1 (OHP) over the 3600–6900 Å range. In addition, 32 of the brightest stars
were observed at 0.4 Å pixel−1 in the blue.
Obviously such a large dataset provides an enormous deal of information, especially when
combined with other observations. Here we just give some preliminary results concerning
the Be content of the cluster. In the following, we will use the numbering system adopted
in the Webda database (Mermilliod 1995), with star numbers preceded by an “S”.
1. Cluster parameters
We have derived spectral types for all the objects in our sample. The earliest spectral type
found on the main sequence (MS) is B2V, in good agreement with photometric determinations indicating ages around 20 Myr (e.g., Pigulski, Kopacki, & Kolaczkowski 2001). The
vast majority of cluster members form a consistent evolutionary sequence, with an MS extending up to B2V, subgiants in the B2–2.5IV range, giants in the B2–3III range (with a
single B3II star, S221) and a supergiant sequence starting at B4.
The most massive stars, however, are too young in comparison with this evolutionary sequence (the most extreme case being S162, O9.5V), a situation also found in h Per (e.g.,
Marco & Bernabeu 2001). Phelps & Janes (1994) have argued for an extended epoch of star
formation, but the fact that one of the blue stragglers is S194 (LS I +61◦ 235), the optical
counterpart to the Be/X-ray system RX J0146.9+6121 (Motch et al. 1991), suggests that
these systems may be the result of massive binary evolution.
By combining the spectral types derived with the CCD BV photometry of Pigulski et al.
(2001) and appropriate calibrations, we have calculated spectroscopic parallaxes for objects
without emission lines. The average distance modulus for 53 MS stars in the B2–B5 range
is (m − M )0 = 12.4 ± 0.5 (1−σ standard deviation). However, the distribution in (m − M )0
appears bimodal, with ∼ 30% of the objects giving (m−M )0 ≈ 11.7. Though the possibility
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of two different populations being superposed in the same area needs to be studied, we
will preliminarily assume that the brightest objects represent the binary population in the
cluster. The rest of the population gives then (m − M )0 = 12.5 ± 0.2. Though this value
is larger than most recent determinations, we caution that its derivation explicitly assumes
standard interstellar absorption (R = 3.1), while several authors have claimed anomalous
extinction in this area. In any case, the total (reddened) distance modulus for most stars
is (m − MV ) ≈ 15.0, rather larger than previously estimated, meaning that most members
of spectral types B8 and later are too faint to have been included in our magnitude-limited
sample.
2. Known Be stars
Sanduleak (1979) gives a list of Be stars in NGC 663. We have observed all the objects in
that list, except for S297 = San 27, which is very far away from the cluster centre. None
of the objects removed by Sanduleak (1990) from the list of Be stars, namely, S100 = San
15 = BD +60◦ 344, S30 = San 18, S67 = San 19 and S147 = San 24 = BD +60◦ 347 shows
any trace of emission. In particular, S147 is an A0 supergiant and cannot be, by definition,
a Be star. In addition, S107 = San 11 = BD +60◦ 340, considered by Sanduleak a doubtful
Be star does not show any emission either. We detect all other 21 confirmed Be stars in the
list of Sanduleak (1990), with the following caveats:
• The brighter component of BD +60◦ 332, S92 = BD +60◦ 332A is a Be star, while S91
= BD +60◦ 332B is a normal star. Sanduleak (1979) identified BD +60◦ 332A = San
6 and BD +60◦ 332B = San 7, but later removed San 7 from the list of Be stars. In
the Webda, S91 is given as the brighter component, but from our spectra, it is the
star identified in both Simbad and the Webda as S92 which is brighter and a Be star,
in agreement with Sanduleak.
• In both Simbad and the Webda, San 13 = BD +60◦ 341 is identified with S144. This
is not a Be star. The correct identification is the rather brighter S141.
• S7191 does not correspond to any star. BD +60◦ 333 has only two components. BD
+60◦ 333A = S54 is a supergiant, while BD +60◦ 333B = S53 = San 8 is a Be star.
• S40 does not correspond with any star. It is an old (offset) position for BD +60◦ 343.
The faintest component, BD +60◦ 343B = S8072 = San 16, is a Be star, while the
brightest component, BD +60◦ 343A = S830, is a supergiant. S39 is another misidentification for the same double or one of its components. Sanduleak (1990) states that
no emission has been visible since the 1950s, but S8072 is a rather strong Be star in
our spectra.
• In the Webda, S120 is given as the identification of VES 624 = San 21, but it is a
foreground late-type star. The correct identification is its neighbour S121.
Pigulski et al. (2001), using Hα filters, identify four new likely Be stars. We confirm that
S61, S128 and S151 are emission line B stars. S240, on the other hand, is a foreground
G-type star.
Independently, Capilla, Fabregat & Baines (1999), using Hα and Hβ filters identify S61,
S102 and S175 as candidate Be stars. However, we do not find any sign of emission in either
S102 or S175, which were not detected by Pigulski et al. (2001), either.
3. Be star content
We find 3 new objects showing clear, if weak, emission in Hα, namely S101, S132 and
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S181. S131 shows considerable emission infilling, not reaching the continuum level, while
S97 shows asymmetric Hα absorption, likely to be filled in by emission, though the case of
a double-lined spectroscopic binary cannot be ruled out at this resolution.
Therefore we have to conclude that photometric methods are only moderately effective at
detecting stars with weak emission, as Pigulski et al. (2001) failed to detect at least four Be
stars and mistook one foreground object for a Be star. This low efficiency has an immediate
bearing on recent claims of a clear decrease in the Be fraction at later spectral types, as
late-type Be stars tend to have much weaker emission than early B objects (e.g., Steele,
Negueruela, & Clark 1999).
In our sample, we find 3 Be stars among 30 stars later than B4. Such counts hint at
the existence of a decrease, but, as the sample is very far from complete, the statistical
significance of this result has yet to be established.
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5.

WHAT’S HAPPENING?

5.1.

First Announcement:
THE NATURE AND EVOLUTION OF DISKS AROUND HOT
STARS
Richard Ignace
Department of Physics, Astronomy, and Geology
East Tennessee State University, Johnson City, TN 37614
email: ignace@mail.etsu.edu
Received: September 9, 2003

LOCATION AND DATE
A workshop on disks around hot stars is being planned for 2004 July 7–9, to be hosted by
East Tennessee State University in Johnson City, Tennessee, with meetings to be held at
the Carnegie Hotel (www.CarnegieHotel.com).
MOTIVATION and GOALS
Disks are an important, sometimes even dominant, feature of many astrophysical sources,
including massive hot stars. Studies of these disks are often constrained by narrow categories
of objects, while the key physical principles for understanding the disks in different systems
can be quite similar. This workshop is intended to focus discussion on the major outstanding
questions surrounding the structure, formation, and evolution of disks around hot stars, and
to foster communication between different areas of disk research. With a balanced menu of
observational and theoretical presentations, review talks will highlight recent results and key
physical principles relating to these topics. In keeping with the workshop theme, substantial
time will be allocated for discussion, both in a moderated large group setting and in the
casual formation of smaller circles of participants. The intended outcome of this event is the
synthesis of the latest observational data and theoretical tools to stimulate fresh approaches
for this interesting and growing topic of relevance for massive stars.
SPEAKERS
• Jon Bjorkman, University of Toledo
Modelling the Structure of Hot Star Disks
(confirmed)
• Karen Bjorkman, University of Toledo
The Observed Properties of Hot Star Disks
(confirmed)
• Joseph Cassinelli, University of Wisconsin
The Effects of Magnetic Fields in Winds and Disks
(confirmed)
• Janet Drew, Imperial College
Winds from Hot Star Disks
(tbc)
• Carol Grady, NASA Goddard
Evidence of Disks in Herbig Stars
(confirmed)
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• Lee Hartmann, Harvard-Smithsonian CfA
The Physics of Circumstellar Disks
(tbc)
• Huib Henrichs, University of Amsterdam
Magnetism Observed in Massive Stars
(tbc)
• Michael Jura, University of California-Los Angeles
Dusty Disks Across the HR Diagram
(confirmed)
• Keith MacGregor, High Altitude Observatory, National Center for Atmospheric Research
Generating Magnetic Fields in Early-Type Stars
(confirmed)
• Georges Meynet, Geneva Observatory
The Influence of Rotation for Massive Star Evolution: Principles and Uncertainties
(confirmed)
• Stan Owocki, Bartol Institute, University of Delaware
Dynamical Processes that Drive the Evolution of Hot Star Disks
(tbc)
• Thomas Rivinius, Landessternwarte Konigstuhl
Links Between Hot Stars and Their Disks
(confirmed)
PRE-REGISTRATION
If you are interested in attending, please help us estimate the number of potential attendees
by sending an e-mail to: hotstars@mail.etsu.edu .
Please use the following format:
Name:
Institution:
Email:
Level of Interest: (insert a number from the scale below)
(high)
1

(med)
2

(low)
3

where high = Definitely plan to attend, med = Likely to attend, but not definite yet, and
low = Interested in further information, but not sure yet whether will attend
Note that all contributions will be in poster format, to maximize discussion opportunities.
Only the review talks will be scheduled for oral presentation; much of the workshop will be
in the open discussion format as discussed below.
FORMAT
We have developed a novel format for the meeting. For each day there will be four invited
talks in the morning, with a discussion session in the early afternoon. A ”Focus” session
will be held later in the afternoon, for which attendence will be optional.
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Our goal is twofold: first, to provide review talks to summarize the current understanding
of hot star disks and set the stage for discussion (the three sessions being “The Properties of
Hot Star Disks”,“The Star-Disk Connection”, and “Magnetic Fields in Massive Stars”). A
lunch break will provide a period of time for informal discussion, after which participants will
gather for a moderated discussion led by a panel. The Focus sessions are more narrowly
defined and are intended to be somewhat tutorial in nature, on the topics of Diagnostic
Methods (headed by David Cohen and Margaret Hanson), Modelling Tools (headed by
Ken Gayley and John Porter), and Optical/IR Interferometry (headed by Doug Gies and
Philippe Stee).
The workshop format is thus built around a relatively small number of review talks, with
plenty of time for interaction, in hopes of achieving a kind of “summer school” flavor. We
would like participants to come away with a deeper understanding of the key issues and
with new ideas for attacking the outstanding questions surrounding hot star disks. We hope
to stimulate new collaborations and working partnerships for further progress in this area.
QUESTIONS
For questions or more information, contact hotstars@mail.etsu.edu .

5.2.

THE NATURE AND EVOLUTION OF DISKS AROUND HOT
STARS
2004 July 7, 8, 9
East Tennessee State University
Johnson City, Tennessee, USA
Richard Ignace
Department of Physics, Astronomy, and Geology
East Tennessee State University, Johnson City, TN 37614
email: ignace@mail.etsu.edu
Received: April 21, 2004

Important Note — The deadline for abstracts has passed; however, due to a typo in
the email for abstract submissions, the SOC will allow for the submission of late abstracts
(by April 30 please). If interested, please follow the instructions provided at the workshop
website:
www.etsu.edu/physics/astronomy .
Abstracts submitted so far can also be found at this site.
The deadline for registration is May 1st, after which the registration fee is increased
somewhat. Details for registration and accommodation can also be found at website above.
When booking a room at the Carnegie Hotel where the meeting will be held, please mention
that you are reserving a room for the ’hot star meeting’. The Carnegie (in fact the entire
area) is very booked up in early/mid July, and so you may not be able to get a room
unless you are identified with the block that has been reserved for the meeting. If you are
interested in sharing a room with another attendee of the workshop, email Richard Ignace
at hotstars@etsu.edu .
If you have any questions or need more information, please contact the organizers at hotstars@etsu.edu .
Richard Ignace, Karen Bjorkman, Joseph Cassinelli, Kenneth Gayley
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5.3.

Active Be-stars, Prague, 2004 September 20–25
Thomas Rivinius
Landessternwarte Königstuhl, D-69117 Heidelberg
email: T.Rivinius@lsw.uni-heidelberg.de
Received: May 14, 2004

Dear colleagues,
The Czech Astronomical Society (Ceská astronomická spolecnost) and the Astronomische
Gesellschaft will jointly arrange a Meeting in September, 20 to 25, in Prague. The annual
meeting of the AG traditionally hosts several subsessions, called splinter meetings. In
Prague, one such splinter meeting will be devoted to “Active B-stars”.
The format of a splinter Meeting is that it takes about half a day, with 10 to 15 talks and
time for discussion, together with an associated poster session during the whole week of the
AG-Meeting.
The planned topics for the oral session include spectrospopic and photometric variability,
physical processes in the disc and in the stellar wind, and the opportunities offered by the
VLT Interferometer. Somewhat longer talks will introduce these topics. The scope is to
bring together experts on the field for discussion, as well as to enable students to collect
conference experience and make personal contacts.
The abstracts of the contributions will be published in Supplementary Issue 1 of the Astronomischen Nachrichten, 325 (2004). The maximum size of an abstract is one page
as defined by the macro, with the possibility to have one figure in greyscale. In order to be published. abstracts must use the LaTeX-Macro available from the AG at
http://www.astro.uni-jena.de/Astron Ges/ansi macro.tex and submitted, as LaTeX source
file, by e-mail before June 18 to both the organizers of the splinter meeting and the AG.
Abstracts sent later will be considered for the splinter meeting, but can not be published
in the abstract booklet and may be given space as posters only.
Please note that abstract submission does not include a registration to attend the conference.
This is required independently until June 30, or with somewhat increased registration fees
until August 15, 2004 (see the Meeting homepage at
http://ag-cas.cuni.cz/ for further information).
Contributions to the splinter meeting will also be published as proceedings in the publication
series of the Astronomical Institute of the Academy of Sciences of the Czech Republic at
Ondrejov. Details about this will be made available later.
A webpage about the splinter Meeting can be found at
http://www.lsw.uni-heidelberg.de/users/triviniu/AGPraha/ where further informations will
be made available as the meeting draws closer.
D. Baade, J. Kubat, Th. Rivinius, S. Stefl

5.4.

Pi Aqr Returns to Emission State - Building a Disk?
Karen Bjorkman
Ritter Observatory
Dept. of Physics & Astronomy, University of Toledo, Toledo, OH 43606
email: karen@astro.toledo.edu
Received: September 21, 2004
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After a long period of quiescence, the Be star pi Aqr has returned to an H-alpha emission
state. Sometime between Oct 2003 and June 2004 (while the star was behind the sun,
naturally...) the emission resumed, and the polarization has also shown a sharp increase.
We are monitoring the star spectroscopically from Ritter Observatory and polarimetrically
from Pine Bluff Observatory. We would encourage anyone observing Be stars to put pi Aqr
back on their regular observing list, as this may be a wonderful opportunity to observe the
process of disk build-up. I would appreciate any information that anyone has about the
state of pi Aqr between Oct 2003 and June 2004, and would also be pleased to learn of any
other observations that people are making.
Thanks,
Karen Bjorkman

5.5.

First Announcement:
Active OB-Stars: Laboratories for Stellar & Circumstellar Physics
Stanislav Štefl
European Southern Observatory, Casilla 19001, Santiago 19, Chile
email: sstefl@eso.org
Received: November 17, 2004

Dear Colleagues,
We cordinally invite you to an international conference entitled Active OB-stars: Laboratories for Stellar & Circumstellar Physics to be held at Hokkai-Gakuen University, Sapporo,
Japan, for August 29–September 2, 2005.
The purpose of this first announcement is to supply some general information about the
conference, and to encourage all interested colleagues to visit the conference website at
http://www.kwasan.kyoto-u.ac.jp/be2005/ to make a preliminary registration for the conference.
Scientific Motivation
Extensive monitoring from both ground-based and orbiting observatories has provided several lines of evidence that many hot, luminous, OB-type stars, and their accompanying mass
outflows, are highly structured and variable on a range of spatial and temporal scales. A
central theme of this meeting is to utilize these active OB-stars as laboratories for studying
the underlying physical processes for such activity—magnetic fields, pulsation, rotation,
radiative instabilities, binarity—with focus on implications for the structure and evolution
of the central star, as well as any associated circumstellar envelope, disk, and mass outflow.
Such a broad range of physical processes mandates consideration of several specific observational classes of Active OB-stars, including classical Be stars, magnetic Bp stars, β Cephei
stars, slowly-pulsating B (SPB) stars, Be X-ray binaries, and B[e] stars.
The meeting will build upon substantial recent advances in both observational and theoretical modeling of structure and activity in these stars, augmented by new and emerging
observational techniques and by ever-increasing computer power. Some key examples include: a unified interpretation of the complex variations in photospheric lines of Be and
other active stars in terms of non-radial pulsations; direct detection of stellar magnetic
field in several non-chemically peculiar hot stars; the renewed possibility of Be-star rotation being close to critical; applications of interferometric techniques to resolve not only
circumstellar disks but also central stars; and availability of massive numerical simulations
to model radiative, electromagnetic and gas dynamical interactions in these stars.
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To guide and constrain development of physical models, a general theme is to exploit several new and emerging observational techniques and facilities, including both space- and
ground-based spectra over wavebands ranging from the infrared to X-ray, with also a special emphasis on taking advantage of recent advances in interferometric techniques for direct
spatial resolution of both central stars and their circumstellar emission.
Some of the key issues to be discussed are:
• What mechanism(s) are responsible for driving material from the stellar surface and
the oft-observed reappearance and disappearance of circumstellar emission over times
scales ranging from months to years?
• Under what circumstances is the material propelled directly into an outflowing wind,
extended over a broad “cloud” or confined in a thin disk?
• Are the processes feeding circumstellar material impulsive or steady?
• In the case of Be stars, how close is the stellar rotation to the critical rate?
• Is the development of a disk one common phase in the evolution of rapidly rotating
stars, or is it an evolutionary branch?
• Is rapid rotation an intrinsic consequence of massive star evolution, or might it sometimes depend on external factors like cluster membership, metallicity, or an earlier
phase of close binary mass exchange?
• How does binarity influence the ejection and evolution of circumstellar and/or disk
material?
To exchange various ideas and enhance the interaction between participants, a thematic
discussion session will take place at the end of each half day.
Although thematically focused on Active OB-Stars, the phenomena and processes being
examined—disks, radiatively driven mass loss, non-radial pulsation, rapid rotation, magnetic activity—are, in various combinations, also of central importance to a wide range of
astrophysical systems. In particular, the rapid and perhaps even near-critical rotation of
Be stars provides a well-observed prototype for studying the effects of rapid rotation on
stellar mass loss. For example, the combination of a centrifugally ejected equatorial disk
and strong radiatively driven polar wind—which is a key developing paradigm for many
classical Be stars—might likewise represent a potential model for the observed form of
mass ejection from Luminous Blue Variables like η Carinae. Such considerations reflect an
emerging perspective that Be stars could represent a manifestation of the rotational Ω limit
inferred in evolutionary models of massive stars. This embodies another specific example
within the broad meeting theme to explore Active OB-Stars as laboratories for stellar and
circumstellar physics.
Scientific Organization
Each session will be composed of invited reviews, contributed oral presentations and posters.
The number of invited reviews is small, so as to offer an important space to as many
as contributed talks and discussion sessions. Posters will be at display during the entire
conference and there will be ample time for poster viewing during breaks.
The selection of oral presentations among the proposed contributions will be made on the
basis of the abstract, so as to serve at best the aim of the conference.
Preliminary Programme
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• Active OB-stars: past, present and future
– Overview of Active OB-Stars - Stan Owocki
– Statistical inference of Be star periodicity - Anne-Marie Hubert
• Dynamical processes
– Coupling of rotation and pulsation in OB stars - Umin Lee
– B-field measurements of OB stars - Coralie Neiner
– Dynamical tides of close binaries - Bart Willems
• Stellar mass loss as origin of circumstellar material
– Links between photospheric activity and formation of circumstellar structures of
Be stars - Thomas Rivinius
– Radiatively driven winds of OB stars - Jiri Krticka
• Structure and dynamics of circumstellar disks
– Polarimetric observations of the circumstellar matter and their interpretation Karen Bjorkman
– Interferometric measurements of fast rotating OB stars and circumstellar disks Olivier Chesneau
– Theory vs. observation of circumstellar disks and their formation - John Porter
• Evolutionary effects in active OB-stars
– The role of multiplicity (to be confirmed)
– Rotational evolution of massive stars - Georges Meynet
– Activity of OB stars and their evolution (to be confirmed)
Dedication
The meeting will be dedicated to the work of Prof. Mike Marlborough (University of Western Ontario, Canada), Prof. Ryuko Hirata (Kyoto University, Japan) and Dr. Anne-Marie
Hubert (Observatoire de Paris-Meudon, France). They all have been pioneers of the physical modeling of mass-loss and circumstellar disks of Be stars as well as of their observational
studies for several decades. By 2005, these well-known scientists will have recently (or will
soon be) retired, and it will be a suitable moment for the international scientific community
to recognize their extensive contributions.
Important Dates
• 25 November, 2004: First announcement which includes the basic information.
• 1 March, 2005: Second announcement which includes call for papers and information
on registration and hotel reservation.
• 30 April, 2005: Deadline for grant applications and abstract submission for oral presentations. Also deadline for abstract submission by those applying for grants.
• 30 June, 2005: Deadline for registration, hotel reservation, and abstract submission
for poster presentations.
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• 1 July, 2005: Third announcement, including the programme.
• 15 August, 2005: Final announcement.
• 28 August, 2005: Welcome reception.
• 29 August–2 September, 2005: Conference.
Location and Transportation
Sapporo, a city of 1.8 million people, is the capital of Japan’s northernmost island. Due
to the unusual combination of its large size with its rich natural environment, Sapporo has
been ranked by nation-wide surveys as one of the most desirable places to live. Conveniently
situated close to Sapporo, New Chitose Airport has frequent domestic flights to/from the
main international airports at Narita, Haneda, and Kansai, as well as regular direct flights
to several cities overseas. For more information about Hokkaido and the city of Sapporo,
please visit the official pages of Hokkaido ( http://www.pref.hokkaido.jp/index-e.html ) and
Sapporo ( http://www.global.city.sapporo.jp/ ).
The conference will be held at Hokkai-Gakuen University, Sapporo. Directions to the university from New Chitose Airport and from downtown Sapporo will be available in the
second announcement.
Registration Fee
The registration fee for participants is 15,000 Japanese Yen (JPY) (an equivalent of about
140 USD) if paid before 30 June, 2005. After that date, it will increase to 18,000 JPY (an
equivalent of about 170 USD). The fee includes coffee breaks and refreshments, Internet
facilities during the meeting, and a copy of the proceedings. The social events, conference
dinner, conference trip and the program for accompanying persons are not included.
The registration fee for accompanying persons is 2,000 JPY (an equivalent of about 20
USD). It includes coffee breaks and refreshments and Internet facilities during the meeting.
More detailed information will be announced later.
Accommodation
There are many hotels with a range of prices within walking distance or within a distance
of five minutes by subway from the conference venue. The following are estimates of hotel
rates per person per night including breakfast in Sapporo available to the participants:
Category
Luxury Hotels
Economy Hotels
Youth Hotels

Single room
[JPY/USD]
15000/140
8000/70

Double room
[JPY/USD]
14000/130
8000/70
4700/43

Detailed information on hotel registration will be announced later.
Financial Support
The LOC plans financial support for a limited number of participants. The policy will be
included in the second announcement.
Proceedings
The proceedings of the conference will be published in the ASP Conference Series, for
which the editors will be S. Štefl (chief editor), S. Owocki, and A. Okazaki. Each registered
participant will receive a free copy of the proceedings. The guidelines for contributions will
be announced later.
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Scientific Organizing Committee
• Conny Aerts (Belgium)
• Dietrich Baade (Germany)
• Jon Bjorkman (USA)
• Mike Marlborough (Canada)
• Ignacio Negueruela (Spain)
• Atsuo Okazaki (Japan)
• Stan Owocki (USA, Co-Chair)
• Philippe Stee (France)
• Stanislav Stefl (Chile, Co-Chair)
• Richard Townsend (USA)
Local Organizing Committee
• Ryuko Hirata (Kyoto Univeristy)
• Toshihiro Horaguchi (National Science Museum)
• Eiji Kambe (National Defense Academy)
• Umin Lee (Tohoku Univeristy)
• Daisaku Nogami (Kyoto University)
• Akemi Okazaki (Secretary)
• Atsuo Okazaki (Hokkai-Gakuen University, Chair)
• Hideyuki Saio (Tohoku Univeristy)
Contact Address
E-mail: be-loc@kwasan.kyoto-u.ac.jp
or
Atsuo Okazaki
Hokkai-Gakuen University
Sapporo 062-8605, Japan
Email: okazaki@elsa.hokkai-s-u.ac.jp
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5.6.

First Announcement:
Workshop on “Stars with the B[e] phenomenon”
Michaela Kraus
Astronomical Institute, Utrecht University
Princetonplein 5, 3584 CC Utrecht, The Netherlands
email: M.Kraus@phys.uu.nl
Received: February 2, 2005

CONTACT:
e-mail: M.Kraus@phys.uu.nl
conference web site: http://www.astro.uu.nl/ kraus/b-e-conf/
IMPORTANT DEADLINES:
Financial support: February 15, 2005
Abstract submission: March 31, 2005
Registration: April 30, 2005
Hotel reservation: May 15, 2005
Payment (Registration fee + hotel deposit): May 15, 2005
Workshop: July 10–July 16, 2005
SCIENTIFIC RATIONALE:
During the last years, stars showing the B[e] phenomenon have always been treated as
an undesirable branch of astrophysics and were always only side-products on conferences
dealing with stars and stellar evolution. In fact, the last real conference on B[e] stars took
place 7 years ago in Paris although the major problem, i.e. the question of which mechanism
causes the B[e] phenomenon in stars that are in such a varity of evolutionary phases, is still
far from being solved.
Stars with the B[e] phenomenon are found in almost every evolutionary phase. There
are Herbig Ae/B[e] stars, B[e] supergiants, compact planetary nebulae, symbiotic objects,
and a huge number of yet unclassified objects showing the B[e] phenomenon. Even these
unclassified stars have recently been subgrouped, one subgroup being stars with warm dust.
Inspecting this list it is clear, that the B[e] phenomenon is not restricted to stars of special
initial condition (like e.g. initial mass) which makes it difficult to find a general mechanism
for the phenomenon.
The purpose of this workshop is to gather experts from theory dealing with stellar evolution,
stellar atmospheres, stellar winds, mass loss and outflowing disks, as well as from the
observational side covering all wavelength bands to present and discuss the latest progresses
observationally and theoretically in the field of B[e] stars.
Theoretical progress has mainly been made in the calculation of stellar evolution models
including rotation and magnetic fields, and in first steps of including the effect of nonsphericity in stellar atmosphere models. In the observational part, the most important
results in B[e] star research have been found from recent space missions like ISO, IUE and
HST. In addition, high-resolution observations in different wavelength regions together with
interferometric and polarimetric observations revealed newest insight into the geometry and
chemical composition of the circumstellar matter.
We especially want to focus on the following questions:
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• What causes the B[e] phenomenon?
• Does every B (and O?) star undergo a B[e] phase during its evolution?
• Which roles might play rotation, magnetic fields and especially binarity?
• What is the evolutionary connection of B[e] supergiants with other post-main sequence
massive stars, especially with LBVs?
• What is the evolutionary status of the so-called ”unclassified” B[e] stars?
• Is there any connection between the classical Be stars and B[e] stars?
SCIENTIFIC ORGANIZING COMMITTEE:
Francisco de Araujo Brazil (araujo@on.br)
Vera Arkhipova Russia (vera@sai.msu.ru)
Jon Bjorkman USA (jbjorkman@mac.com)
Karen Bjorkman USA (karen@astro.utoledo.edu)
Roberta Humphreys USA (roberta@umn.edu)
Michaela Kraus The Netherlands (M.Kraus@phys.uu.nl) (chair)
Georges Meynet Switzerland (Georges.Meynet@obs.unige.ch)
Anatoly Mirochnichenko USA/Russia (anatoly@physics.utoledo.edu) (co-chair)
Antonella Nota USA (nota@stsci.edu)
Philippe Stee France (Philippe.Stee@obs-azur.fr)
LOCAL ORGANIZING COMMITTEE:
Michaela Kraus Utrecht (M.Kraus@phys.uu.nl) (chair)
Allard-Jan van Marle Utrecht (A.vanMarle@astro.uu.nl)
Dieter Nickeler Utrecht (D.H.Nickeler@phys.uu.nl)
Marion Wijburg Utrecht (M.N.Wijburg@astro.uu.nl)
Ed van der Zalm Utrecht (E.B.J.vanderZalm@astro.uu.nl)
SCIENTIFIC ORGANIZATION:
Each session will be composed of invited reviews, contributed oral presentations and posters.
Posters will be at display during the entire conference and there will be plenty of time for
poster viewing during breaks.
Proceedings of the conference will be published with ASP including poster presentations
and discussion sessions.
PRELIMINARY PROGRAM:
We want to start our workshop with a reception on Sunday evening. For the presentations
(talks and poster sessions) we plan to have a program from Monday morning until Friday
noon, with the conference summary and closing after lunch. In addition, the Wednesday
afternoon is free to join one of the outings and we will have a BBQ in the evening. After
the BBQ we will make a trip to the one and only dessert in the Netherlands with a special
constructed vehicle, the Vliehors-Express, and enjoy the summer evening at a camp fire
with musik and drinks. On Thursday evening we will have the conference dinner. The
session on Friday will stop early enough for those who want to leave the Island on Friday
afternoon (ferry will leave at 16:45).
Preliminary Program (including confirmed and invited speakers)
1. Stars with the B[e] phenomenon within and beyond the Milky Way
2005, Be Star Newsletter, 37 − 35

a. The B[e] phenomenon
∗ Jean-Pierre Swings
∗ Anatoly Miroshnichenko (SOC, co-chair)
b. B[e] stars and candidates beyond the Milky Way
∗ Rene Walterbos (tbc)
2. Stellar evolution, stellar winds and mass loss of B[e] stars
∗ John Hillier
∗ Georges Meynet (SOC)
3. Pre-main sequence evolution : The Herbig Ae/B[e] stars
a. Herbig Ae/Be and Herbig Ae/B[e] stars
∗ Rens Waters
4. Post-main sequence evolution : The B[e] supergiants
a. B[e] supergiants in the Magellanic Clouds
∗ Franz-Joseph Zickgraf
b. Observational diagnostics of Be star and B[e] supergiant disks
∗
∗
∗
∗

Anne Marie Hubert
Antonio Mario Magalhaes
Karen Bjorkman (SOC)
Philippe Stee (SOC)

c. Formation and evolution of disks around classical Be stars
∗ Stan Owocki
d. Formation and evolution of disks around B[e] supergiants
∗ Jon Bjorkman (SOC, tbc)
e. Is there any link between classical Be stars and B[e] supergiants?
(General discussion)
5. Post-main sequence evolution : Luminous Blue Variables
a. The general appearance and behaviour of LBVs
∗ Antonella Nota (SOC)
b. Is there an evolutionary link between B[e] supergiants and LBVs?
(General discussion)
6. The unclassified B[e] stars
∗ Francisco X. de Araujo (SOC)
∗ Anatoly Miroshnichenko (SOC)
∗ Vera Arkhipova (SOC)
7. The B[e] phenomenon in binaries
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a. Circumbinary disk and/or common envelope evolution as a possible scenario for
the B[e] phenomenon?
∗ Philippe Podsiadliwski
b. B[e]/X-ray binaries
∗ Simon Clark (tbc)
c. Disks and winds in symbiotic systems
∗ Vera Arkhipova (SOC)
8. Conference summary
∗ Henny Lamers
INVITED SPEAKERS:
Simon Clark (University College London)
John Hillier (University of Pittsburgh)
Anne-Marie Hubert (Observatoire de Paris-Meudon)
Antonio Mario Maghalaes (Universidade de Sao Paulo)
Stan Owocki (University of Delaware)
Philippe Podsiadlowski (Oxford University)
Jean-Pierre Swings (University of Liege)
Rene Walterbos (New Mexico State University)
Rens Waters (University of Amsterdam)
Franz-Josef Zickgraf (Sternwarte Hamburg)
ABSTRACTS:
There is an abstract form available to provide your title, abstract and the session into which
your contribution (either talk or poster) fits best. The abstract will be included into the
abstract booklet which every participant will recieve upon arrival. Submission deadline for
the abstracts is
March 31.
REGISTRATION:
On the web-page there is a registration form that can be filled in and submitted online.
Please submit this form
before April 30.
REGISTRATION FEE:
The registration fee is 320 Euro and includes a copy of the proceedings book, the abstract
booklet, a reception on Sunday evening, conference dinner on Thursday evening, refreshments during coffee breaks, and the rent of meeting room and facilities. The registration
fee together with the hotel deposit has to be paid
before May 15.
Details about payment are provided on the hotel reservation form (see “Accomodation”).
ACCOMODATION:
We made a pre-reservation for 45 twin bedded rooms in the Strandhotel Seeduyn. Please
download and fill in the hotel reservation form which is available on the web-page. Return
the reservation form
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before May 15
preferentially by fax to the number +31-30-253-5201 or by mail to Sterrenkundig Instituut,
Universiteit Utrecht, P.O.Box 80000, NL-3508 TA Utrecht, The Netherlands.
If you want to share your room with another participant, please indicate this on the form.
If you know already with whom you intend to share your room, provide the name of the
other participant. People who don’t know with whom to share a room, will be matched by
the organizers.
People who would like to have a single room have to pay 30 Euro more per night.
For those who want to bring their family along, it is possible to have a family room (3 or 4
beds).
The costs for the hotel package based on an arrivel on Sunday, departure on Saturday are
• 600 Euro in double occupancy, and
• 780 Euro in single occupancy
These costs include
• 6 nights (including all taxes)
• 6 breakfasts
• 5 lunches (Monday - Friday)
• 3 dinner (Monday, Tuesday, Wednesday)
• 1 ferry return ticket (Harlingen Haven - Vlieland)
• 1 rented bike for whole workshop period
We will ask for a
100 Euro hotel deposit
to be paid with the registration fee
before May 15.
This deposit will not be refunded in case of cancellation 30 days or less before the workshop.
The hotel deposit of 100 Euro will be subtracted from your total bill which you have to
settle with the hotel before your departure.
The payment details are indicated on the reservation form. We accept VISA and MASTER
CARD, only. For participants from Europe, we offer an inter-european bank transfer to
the account specified on bottom of the reservation form. Please make sure that the bank
transfer costs are for you!!
CONFERENCE LOCATION:
The workshop will take place in this very nice and modern beach hotel with name “Strandhotel Seeduy” on the island of Vlieland. More information on Vlieland is available on our
web-page.
ARRIVAL:
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The island of Vlieland can only be reached by ferry transportation. Ferries travel regularly
between Harlingen Haven (= Harlingen Harbour) and Vlieland. There are two kinds of
ferries: the regular one, and a fast one (which is more expensive). The conference hotel
will make reservations for the tickets. If more than 20 people will travel with the same
ferry, there is a chance for group reduction. It is therefore necessary that you provide the
information on the ferry which you intend to take with your hotel reservation form!
Harlingen Haven has a train station (called Harlingen Haven) which can be reached from
everywhere in the Netherlands. If you arrive by plane in Amsterdam (Schiphol airport), you
will have to change train at least twice (depending on the time) to Harlingen Haven. The
current fares for train tickets from Schiphol to Harlingen Haven is 28.40 Euro. Informations
on the timetables and connections for dutch trains can be found at: http://www.ns.nl/ .
Once you arrive in Harlingen Haven (which is the last train station, beyond Harlingen
Central Station), there will be someone from the Local Organizing Committee to welcome
you to provide you the ferry ticket and help you with the luggage transfer.
The trip from Harlingen Haven to Vlieland will take about 100 minutes. When you arrive
on Vlieland, somebody from the hotel will welcome you, help you with your luggage which
will be brought directly to the hotel, and provide you a bike (if you have ordered one) with
which you can continue your trip to the hotel experiencing already the beautiful island.
SOCIAL EVENTS:
There will be time for an outing on Wednesday afternoon. Several possibilities will be
offered for which participants can register during the workshop.
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6.

ABSTRACTS

Estimation of the mass loss, opening angle and mass of Be
circumstellar disks from Brγ continuum emission and
interferometric measurements
Ph. Stee
Observatoire de la Côte d’Azur, Département FRESNEL, CNRS UMR 6528, Site de Grasse-Roquevignon,
Avenue Copernic, 06130 Grasse, France.

Using the SIMECA code developed by Stee & Araùjo (1994) for Be stars we obtain a
correlation between the mass loss rates Ṁ and the Brγ continuum luminosity as a function
of the opening angle of the disk. We show that this correlation is similar to those obtain
by Scuderi et al. (1998, A&A, 332, 251) for O-B supergiants. We found that the wind
density at the base of the photosphere, from a sample of 8 Be stars, lies between 10−13 and
10−12 g cm−3 . We also present a relationship between the mass of the circumstellar disk
and the 2.16 µm flux. Finally we emphasize how interferometric measurements can help to
estimate the wind density and we present a sample of 16 Be stars with predicted visibilities
that can be observed with the VLTI.
2003 A&A, 403, 1023

Magnetic Rotator Winds and Keplerian Disks of Hot Stars
M. Maheswaran1
1

Department of Mathematics, University of Wisconsin-Marathon County, 518 S. 7th Avenue, Wausau, WI
54401

We set up equations and boundary conditions for magnetic rotator winds and disks in axially
symmetric hot stars in a steady state. We establish a theorem stating that if a disk region
has no meridional motion but its magnetic field has a normal component at a point Q on
its shock boundary, the angular velocity of the disk region at Q is the same as the angular
velocity of the star at the point P? at which the magnetic field line through Q is anchored.
When there is equatorial symmetry, all points of the disk along the field line through Q will
have the same angular velocity as P? . Also, we show that for a given value of the magnetic
field strength, if the rotation rate is too high or the flow velocity into the shock boundary is
too low, a Keplerian disk region will not be formed. We consider the formation of disks in
magnetic rotators through the processes of fill-up and diffusion into Keplerian orbits. At the
end of the fill-up stage the density of the disk increases significantly and the magnetic force
in the disk becomes negligible. If the meridional component Bm of the field at the surface
is larger than a minimum value Bm,min , a Keplerian disk can form. The radial extent of
the Keplerian region is larger for larger values of Bm and is largest when Bm equals an
optimal value Bm,opt . The extent does not increase when Bm is larger than Bm,opt . If α
is the ratio of rotational speed to the critical rotation speed at the photosphere, the inner
and outer radii of the maximal quasi-steady Keplerian disk region are given by α−2/3 R and
24/3 α−2/3 R, respectively, where R is the stellar radius. For models with dipole-type fields,
the values of Bm,min in B-type stars are of order 1 G to 10 G and in O-type stars they
are about 500 G. Because the values of Bm required for disk formation in B-type stars are
relatively small and the fill-up time is short, we suggest that meridional circulation may
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play a role in some of the time-variation observed in disks of Be stars through its effect on
the magnetic field near the photosphere.
2003 ApJ, 592, 1156

Interactions between Rotation and Pulsation
R.H.D. Townsend1
1

Department of Physics and Astronomy, University College London, Gower Street, London WC1E 6BT,
UK

In this contribution, I will examine the interaction between stellar rotation and pulsation. I
begin with a brief review of the non-rotating case, emphasizing the character of pulsations
as azimuthally-propagating waves. I then go on to discuss how these waves are modified
under the influence of the centrifugal and Coriolis forces. Through simple arguments, I
outline the conditions under which each force can become significant in determining the
wave dynamics. Particular attention is paid to the Coriolis force, since it is responsible for
the formation of a waveguide, which confines the pulsation to a narrow band centered on
the stellar equator. Using the example of a prograde sectoral pulsation mode, I explain the
basic physical principles underlying this trapping.
The Coriolis force is also responsible for the existence of Rossby waves, which are not found
in non-rotating stars. I demonstrate how these waves may be understood in terms of a
conservation law for angular momentum, and review their most important characteristics.
I then examine how rotation modifies the frequencies of pulsation, and explain how observations of such modifications can provide information regarding a star’s rotation rate. To
conclude, I focus on the converse of the pulsation-rotation interaction: how the transport
of angular momentum by pulsation might be important in determining the evolution of a
star’s rotation profile.
To appear in Proc. IAUS 215, Stellar Rotation
Preprints from rhdt@star.ucl.ac.uk
or on the web at http://www.star.ucl.ac.uk/~rhdt/publications/#iau215

A Method for Internal Calibration of Optical Interferometer
Data and Application to the Circumstellar Envelope of γ Cas
Christopher Tycner,1 Arsen R. Hajian,2 D. Mozurkewich,3 J. T. Armstrong,3 ,
J. A. Benson,4 , G. C. Gilbreath,3 D. J. Hutter,4 T. A. Pauls,3 and John B.
Lester5
1

Department of Astronomy and Astrophysics, University of Toronto, 60 St. George Street, Toronto, ON
M5S 3H8, Canada
2
United States Naval Observatory, 3450 Massachusetts Avenue NW, Washington, DC 20392-5420
3
Remote Sensing Division, Naval Research Laboratory, Code 7210, Washington, DC 20375
4
U.S. Naval Observatory, Flagstaff Station, P.O. Box 1149, Flagstaff, AZ 86002-1149
5
Department of Astronomy, University of Toronto at Mississauga, 3359 Mississauga Road North, Mississauga, ON L5L 1C6, Canada

We present a technique for calibrating optical long-baseline interferometric observations in
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which both the calibration corrections and the source characteristics are obtained from the
observations of a program star. This calibration can only be applied to certain classes of
objects, such as emission-line sources or binary systems, in which the parameters describing
the characteristics of the source are orthogonal to the calibration parameters. The technique is applied to observations of γ Cassiopeiae, obtained on four different nights with
the Navy Prototype Optical Interferometer, and utilizes measurements obtained simultaneously in many spectral channels covering a wide spectral range, of which only two channels
contain a strong signal due to the circumstellar envelope in the Hα emission line. The
calibrated observations in Hα show a clearly resolved circumstellar structure. The best-fit
ellipsoidal Gaussian model fitted to our observations has an ensemble average parameters
of 3.67 ± 0.09 mas for the angular size of the major axis, 0.79 ± 0.03 for the axial ratio,
and 32◦ ± 5◦ for the position angle, all in good agreement with values reported by previous
investigations.
2003 AJ, 125, 3378

The spinning-top Be star Achernar from VLTI-VINCI
A. Domiciano de Souza 1 , P. Kervella2 , S. Jankov3 , L. Abe1 , F. Vakili1,3 , E. di
Folco4 and F. Paresce4
1

Laboratoire Univ. d’Astroph. de Nice (LUAN), CNRS UMR 6525, Parc Valrose, 06108 Nice Cedex 02,
France
2
European Southern Observatory (ESO), Alonso de Cordova 3107, Casilla 19001, Vitacura, Santiago 19,
Chile
3
Observatoire de la Côte d’Azur, Département FRESNEL, CNRS UMR 6528, Boulevard de l’Observatoire,
B.P 4229, 06304 Nice, France
4
European Southern Observatory (ESO), Karl-Schwarzschild str. 2, D-85748 Garching, Germany

We report here the first observations of a rapidly rotating Be star, α Eridani, using Earthrotation synthesis on the Very Large Telescope (VLT) Interferometer. Our measures correspond to a 2a/2b = 1.56 ± 0.05 apparent oblate star, 2a and 2b being the equivalent uniform
disc angular diameters in the equatorial and polar direction. Considering the presence
of a circumstellar envelope (CSE) we argue that our measurement corresponds to a truly
distorted star since α Eridani exhibited negligible Hα emission during the interferometric
observations. In this framework we conclude that the commonly adopted Roche approximation (uniform rotation and centrally condensed mass) should not apply to α Eridani.
This result opens new perspectives to basic astrophysical problems, such as rotationally
enhanced mass loss and internal angular momentum distribution. In addition to its intimate relation with magnetism and pulsation, rapid rotation thus provides a key to the Be
phenomenon: one of the outstanding non-resolved problems in stellar physics.
2003 A&A, 407L, 47

Non-radially pulsating Be stars
Th. Rivinius1 D. Baade2 and S. Štefl3
1
2

Landessternwarte Königstuhl, D-69117 Heidelberg, Germany
European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Germany
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3

Astronomical Institute, Academy of Sciences, CZ-251 65 Ondřejov, Czech Republic

Based on more than 3000 high-resolution echelle spectra of 27 early-type Be stars, taken
over six years, it is shown that the short-term periodic line profile variability of these objects
is due to non-radial pulsation. The appearance of the line profile variability depends mostly
on the projected rotational velocity v sin i and thus, since all Be stars rotate rapidly, on
the inclination i. The observed variability of the investigated stars is described, and for
some of them line profile variability periods are given for the first time. For two of the
investigated stars the line profile variability was successfully modeled as non-radial pulsation
with ` = m = +2 already in previous works. Since Be stars with similarly low v sin i share
the same variability properties, these are in general explainable under the same model
assumptions. The line profile variability of stars with higher v sin i is different from the
one observed in low v sin i stars, but can be reproduced by the same model, if only the
model inclination is modified to more equatorial values. Only for a few stars with periodic
line profile variability the ` = m = 2 non-radial pulsation mode is not able to provide a
satisfying explanation. These objects might pulsate in different modes (e.g. tesseral ones,
` 6= |m|). Almost all stars in the sample show traces of outburst-like variability, pointing
to an ephemeral nature of the mass-loss phenomenon responsible for the formation of the
circumstellar disk of early-type Be stars, rather than a steady star-to-disk mass transfer. In
addition to the variability due to non-radial pulsation present in most stars, several objects
were found to show other periods residing in the immediate circumstellar environment.
The presence of these secondary periods is enhanced in the outburst phases. Short-lived
aperiodic phenomena were clearly seen in two stars. But, given the unfavourable sampling
of our database to follow rapid variability of transient nature, they might be more common.
Only in two out of 27 stars short-term spectroscopic variability was not detected at all.
2003 A&A, 411, 229

Stellar and circumstellar activity of the Be star ω CMa II.
Periodic line-profile variability
S. Štefl1 , D. Baade2 , Th. Rivinius2,3 , O. Stahl3 ,
A. Budovičová1 , A. Kaufer4 , and M. Maintz3
1
2
3
4

Astronomical Institute, Academy of Sciences, CZ-251 65 Ondřejov, Czech Republic
European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Germany
Landessternwarte Königstuhl, D-69117 Heidelberg, Germany
European Southern Observatory, Casilla 19001, Santiago 19, Chile

The rapid line-profile variability of the early-type and pole-on Be star ω CMa between
1996 and 2002 is characterized across the complete optical spectrum, for quiescent phases
as well as for outbursts. Owing to different and changing line-profile variability patterns,
amplitudes and γ-velocities are different from line to line and are variable on a time scale
of months. A comprehensive time series analysis was performed on the modes of a set of
selected lines (after individual seasonal normalization to avoid biases). At a high level of
confidence, only the well-known 1.37-d period could be found in photospheric lines not contaminated by the disk. Outside major outbursts, when the star is at its photometric ground
state, the phase coherence of the variability is very robust. During strong outbursts, when
the star is visually bright, the period may either be very slightly different or phase jumps
may occur. The present observations do not have the sampling necessary to distinguish
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between these possibilities. Harmanec’s (1998) report of continuous, cyclic period variations cannot be confirmed. Arguments are presented that temporary period changes may
be related to interactions between the photospheric non-radial pulsation and the disk when
(during outbursts) these two domains are in contact with one another. This result does not
seem to be an artifact of the also previously reported transient periodicities near 1.49-d,
which are prominent during outbursts and seem to be anchored in the exo-photosphere.
However, if not properly taken into account, they may easily lead to false conclusions about
multiple or variable periods. In the Be star µ Cen, which has a similar spectral type, outbursts are triggered by the beating of two or more non-radial pulsation modes (Rivinius et
al. 1998b). Since ω CMa, too, undergoes outbursts although its photospheric variability is
single-periodic, the case of µ Cen cannot be generalized to the activity of all early-type Be
stars or to the Be phenomenon at large.
2003 A&A, 411, 167

Stellar and circumstellar activity of the Be star ω CMa III.
Multiline non-radial pulsation modeling
M. Maintz1 , Th. Rivinius1 D. Baade2 , S. Štefl3 , B. Wolf1 , and
R. H. D. Townsend4
1
2
3
4

Landessternwarte Königstuhl, D-69117 Heidelberg, Germany
European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Germany
Astronomical Institute, Academy of Sciences, CZ-251 65 Ondřejov, Czech Republic
Department of Physics & Astronomy, University College London, Gower Street, London WC1E 6BT, UK

The line profile variability of ω CMa is modeled for various photospheric absorption lines of
different ions as non-radial pulsation. The retrograde pulsation suggested by Baade (1982)
could be confirmed. Due to rapid rotation, the line profile variability appears prograde,
however. The line profiles could be reproduced in great detail, including prominent structures like “spikes” and “ramps”. These features arise naturally from the pole-on orientation
of the star together with high-amplitude pulsation in g-modes, i.e. with horizontal motions
being dominant. The change of the line profile variability during outbursts (understood as
the beginning of phases of high brightness) reported in Paper II of this series can also be
understood within the framework of non-radial pulsation if veiling effects of the circumstellar disk are taken into account. It is concluded that the coherent periodic line profile
variability of the absorption lines of ω CMa can be explained by non-radial pulsation in
detail.
2004 A&A, 411, 181

Classical Be stars
John M. Porter1 , Th. Rivinius2
1

Astrophysics Research Institute, Liverpool John Moores University, Twelve Quays House, Egerton Wharf,
Birkenhead, CH41 1LD. UK
2
Landessternwarte Königstuhl, D-69117 Heidelberg, Germany

Recent results on classical Be stars are reviewed and links to general astrophysics are presented. Classical Be stars are B type stars close to the main sequence which exhibit line
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emission over the photospheric spectrum. The excess is attributed to a circumstellar gaseous
component which is commonly accepted to be in the form of an equatorial disc. Since 1988,
when the last such review was published, major progress has been made. The geometry
and kinematics of the circumstellar environment can be best explained by a rotationally
supported relatively thin disc with very little outflow, consistent with interferometric observations. The presence of short-term periodic variability is restricted to the earlier type
Be stars. This variation for at least some of these objects have been shown to be due to
nonradial pulsation. For at least one star, evidence for a magnetic field has been observed.
The mechanisms responsible for the production and dynamics of the circumstellar gas are
still not constrained. Observations of nonradial pulsation beating phenomena connected to
outbursts point towards a relevance of pulsation, but this mechanism cannot be generalized.
Either the evidence that Be stars do not form a homogeneous group with respect to disc
formation is growing, or the short-term periodic variability is less important than previously
thought. The statistics of Be stars investigated in open clusters of the Milky Way and the
Magellanic Clouds have re-opened the question of the evolutionary status of Be stars. The
central B star is a fast rotator, although theoretical developments have revived the question
of how high rotational rates are, so that the commonly quoted mean value of about 70 to
80% of the critical velocity may just be a lower limit. Be stars are in an unique position
to make contributions to several important branches of stellar physics e.g. asymmetric
mass-loss processes, stellar angular momentum distribution evolution, astroseismology, and
magnetic field evolution.
2003 PASP, 115, 1153

Be-star rotation: how close to critical?
R. H. D. Townsend1,2 , S. P. Owocki2,1 and I. D. Howarth1
1
2

Department of Physics & Astronomy, University College London, Gower Street, London WC1E 6BT, UK
Bartol Research Institute, University of Delaware, Newark, Delaware 19716, USA

We argue that, in general, observational studies of Be-star rotation have paid insufficient
attention to the effects of equatorial gravity darkening. We present new line-profile calculations that emphasize the insensitivity of line width to rotation for fast rotators. Coupled
with a critical review of observational procedures, these calculations suggest that the observational parameter v sin i may systematically underestimate the true projected equatorial
rotation velocity, ve sin i, by some tens of per cent for rapid rotators. The crucial implication of this work is that Be stars may be rotating much closer to their critical velocities
than is generally supposed, bringing a range of new processes into contention for the elusive
physical mechanism responsible for the circumstellar disk thought to be central to the Be
phenomenon.
2004 MNRAS, 350, 189

Properties and nature of Be stars XXII. Long-term light and
spectral variations of the new bright Be star HD 6226
H. Bǒzić1 , P. Harmanec2,3 , S. Yang4 , J. Žižňovský5 , J.R. Percy6 , D. Ruždjak1 ,
D. Sudar1 , M. Šlechta3 , P. Škoda3 , J. Krpata2 , and C. Buil7
1
2

Hvar Observatory, Faculty of Geodesy, Zagreb University, 10000 Zagreb, Croatia
Astronomical Institute of the Charles University, V Holešovičkách 2, CZ-180 00 Praha 8, Czech Republic
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3

Astronomical Institute, Academy of Sciences, CZ-251 65 Ondřejov, Czech Republic
Department of Physics and Astronomy, University of Victoria, P.O. Box 3055 STN CSC, Victoria, B.C.,
Canada V8W 3P6
5
Astronomical Institute of the Slovak Academy of Sciences, SK 059 60 Tatranská Lomnica, Slovak Republic
6
Erindale Campus and Department of Astronomy and Astrophysics, University of Toronto, Mississauga, ON,
L5L IC6, Canada
7
Association des Utilisateurs de Detecteurs Electroniques (AUDE), 28, rue du Pic du Midi, F-31130 QuintFonsegrives, France
4

Photometric and spectroscopic monitoring of the B star HD 6226 resulted in the finding that
this object is a new bright Be star with a clear positive correlation between the brightness
and emission-line strength. The emission-line episodes are relatively short and seem to
repeat frequently which make this star an ideal target for studying the causes of the Be
phenomenon. The general character of the light variations, the low v sin i = 70 km s−1
and the very pronounced line asymmetries of the HeI 6678 line, seen both outside and
during emission-line episodes, are all attributes which make HD 6226 phenomenologically
similar to the well-known Be star ω CMa. Radial velocities of the deepest parts of the
metallic and He 6678 absorption lines vary with a strict period of 2.61507 d over the whole
time interval covered by the observations, and the velocities of the broad outer wings of
the same lines varying in anti-phase and with a lower amplitude. This periodicity could
not be found in the radial-velocity variations of the sharp core of Hα. There is some
indication of variability on a time scale of 24–29 days but our data are insufficient to prove
that conclusively. A comparison of the line spectrum obtained outside emission episodes
with synthetic spectra, standard dereddening of UBV magnitudes and Hipparcos parallax
all agree with the conclusion that HD 6226 is a star with the following basic properties:
Teff = 17, 000 K, log g = 3.0 [cgs], mass of 5 M and radius of 11 R . The strong emissionline episodes may appear regularly, in a cycle of 630 days but with different durations of
individual cycles. HD 6226 is probably one of the first Be stars for which the Be nature
was predicted on the basis of the character of its light and colour changes.
2004 A&A, 416, 669

A search for luminous Be stars
I. Negueruela1
1

Dpto. de Fı́sica, Ing. de Sistemas y Teorı́a de la Señal, Universidad de Alicante, Apdo. 99, E03080
Alicante, Spain

As Be stars are restricted to luminosity classes III–V, but early B-type stars are believed
to evolve into supergiants, it is to be expected that the Be phenomenon disappears at some
point in the evolution of a moderately massive star, before it reaches the supergiant phase.
As a first stage in an attempt to determine the physical reasons of this cessation, a search
of the literature has provided a number of candidates to be Be stars with luminosity classes
Ib or II. Spectroscopy has been obtained for candidates in a number of open clusters and
associations, as well as several other bright stars in those clusters. Among the objects
observed, HD 207329 is the best candidate to be a high-luminosity Be star, as it appears
like a fast-rotating supergiant with double-peaked emission lines. The lines of HD 229059,
in Berkeley 87, also appear morphologically similar to those of Be stars, but there are
reasons to suspect that this object is an interacting binary. At slightly lower luminosities,
LS I +56◦ 92 (B4 II) and HD 333452 (O9 II), also appear as intrinsically luminous Be stars.
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Two Be stars in NGC 6913, HD 229221 and HD 229239, appear to have rather higher
intrinsic magnitudes than their spectral types (O9 III and B0.2 III) would indicate, being
as luminous as luminosity class II objects in the same cluster. HD 344863, in NGC 6823, is
also a rather early Be star of moderately high luminosity. The search shows that, though
high-luminosity Be stars do exist, they are scarce and, perhaps surprisingly, tend to have
early spectral types.
2004 AN, 325, 380

Properties and nature of Be stars XXIII. Long-term
variations and physical properties of κ Dra
S. M. Saad1,2 , J. Kubát1 , P. Koubský1 , P. Harmanec3,1 , P. Škoda1 ,
D. Korčáková1 , J. Krtička4,1 , M. Šlechta1 , H. Božić5 , H. Ak6 , P. Hadrava1 , and
V. Votruba4,1
1
2
3
4
5
6

Astronomický ústav, Akademie věd České republiky, CZ-251 65 Ondřejov, Czech Republic
National Research Institute of Astronomy and Geophysics, 11421 Helwan, Cairo, Egypt
Astronomický ústav UK, V Holešovičkách 2, CZ-180 00 Praha 8, Czech Republic
Ústav teoretické fyziky a astrofyziky PřF MU, Kotlářská 2, CZ-611 37 Brno, Czech Republic
Opservatorij Hvar, Geodetski fakultet, Sveučilište Zagreb, 10000 Zagreb, Croatia
Ankara University, Science Faculty, Astronomy and Space Science Dept., Tandoğan, Ankara, 06100 Turkey

We present an analysis of new spectroscopic observations of the bright Be star κ Dra obtained at the Ondřejov observatory during 1992–2003 and UBV photometric observations
secured at several observatories. General characteristics and a line identification of the
spectrum of κ Dra are obtained in the regions 3730–5650 Å and 5850–7800 Å by a comparison with the theoretical spectrum. The fundamental stellar parameters have been obtained
from a comparison with a grid of NLTE model atmospheres. The best fit was found for
Teff = 14 000 K, log g = 3.5, and v sin i = 170 km s−1 . These values together with a Hipparcos parallax lead to a stellar mass M = 4.8 ± 0.8 M and radius R = 6.4 ± 0.5 R .
It is encouraging to see that these values agree well with the expected evolutionary mass
and radius for the effective temperature we derived. Long-term variations of κ Dra were
analysed using measurements of equivalent widths, central intensities, peak intensities of
emission lines and emission peak velocity differences for Hα, Hβ, Hγ, Hδ, and some helium,
silicon, and iron lines. It turned out that the previously reported period of 23 years in the
variation of the emission strength is probably a cyclic, not a strictly periodic phenomenon.
An attempt to find out a period from all available records of the Hβ emission strength
led to a value of (8044 ± 167) days (22.0 years) but the phase plots show that each cycle
has a different shape and length. The maximum strength of the emission lags behind the
brightness maximum. This is a behaviour usually observed for long-term changes of Be
stars with a positive correlation between the brightness and emission strength. Since there
are obviously no published speckle observations of the star, we suggest these should be
carried out. They could help to deny or confirm the possibility that the emission episodes
are triggered by a periastron passage of a putative binary companion moving in an eccentric orbit with a 8044-d period, as it seems to be the case for some Be binaries. For the
moment, the nature and origin of the disk around κ Dra still remains unknown. From the
comparison of the electronic spectra obtained at different phases of the long-term cycle and
synthetic spectra it appears that there are no detectable changes in the photospheric part
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of the Balmer lines related to variations in the Balmer emission strength which could be
attributed to an extended photosphere corresponding to inner parts of the disk, optically
thick in continuum.
2004 A&A, 419, 607

Iron line cooling of Be star circumstellar discs
C. E. Jones1 , T. A. A. Sigut1 and J. M. Marlborough1
1

The University of Western Ontario, London, Ontario, Canada

We investigate the effect of line cooling due to iron on the predicted temperature distributions in Be star circumstellar envelopes. This analysis is applied to the early-type Be star,
γ Cas, and the late-type Be star, 1 Del, to assess the effect of line cooling due to metals in
the circumstellar material over a range of spectral type. We find that iron, and by analogy other abundant metals, can play a role in the energetics of Be star discs by providing
both heating from photoionization and cooling by the escape of collisionally-excited spectral line radiation. The efficiency of the heating and cooling due to iron varies throughout
the circumstellar disc and depends on local physical conditions. Overall, including iron at
the solar abundance does not significantly change the volume or density-weighted average
temperatures in either γ Cas or 1 Del from that predicted by a pure hydrogen envelope.
However with an increased iron abundance, to simulate the effect of adding other metals,
the temperature variations become more pronounced.
2004 MNRAS, 352, 841

On the class of Oe stars
I. Negueruela1 , I. A. Steele2 and G. Bernabeu1
1

Dpto. de Fı́sica, Ing. de Sistemas y Teorı́a de la Señal, Universidad de Alicante, Apdo. 99, E03080
Alicante, Spain
2
Astrophysics Research Institute, Liverpool John Moores University, CH41 1LD, UK

We present high-quality spectra of the majority of stars that have been classified as Oe and
find that their published spectral types are generally too early, most likely due to infilling
of HeI lines. As a matter of fact, all stars classified as Oe actually fall inside the range O9–
B0 with the important exception of HD 155806 (O7.5 III) and perhaps HD 39680 (difficult
to classify, but likely O8.5 V). Observations of a sample of objects with published spectral
types in the O9–B0 range previously classified as peculiar or emission-line stars fail to reveal
any new Oe star with spectral type earlier than O9.5. Most objects classified as peculiar in
“classical” literature show signs of binarity in our spectra, but no spectral anomalies. We
conclude that there is likely a real decline in the fraction of Be stars for spectral types earlier
than B0, not due to observational bias. The few Oe stars with spectral types earlier than
O9.5 deserve detailed investigation in order to provide constraints on the physical reasons
of the Be phenomenon.
2004 AN, 325, 749
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Models for the Rapidly Rotating Be Star Achernar
Stephen Jackson, Keith B. MacGregor, and Andrew Skumanich
High Altitude Observatory, National Center for Atmospheric Research, P.O. Box 3000, Boulder, CO 80307

We present models for the Be star Achernar (α Eri), which recent interferometric observations have shown has a photospheric shape that is significantly distorted by the effects of
rotation. The models are two-dimensional, axisymmetric configurations, constructed using
a new version of the self-consistent field (SCF) method for computing the structure of a
rapidly, differentially rotating star. Our revised SCF technique does not suffer from the
computational difficulties that affected previous implementations of the method, yielding
converged stellar models regardless of mass. For models with masses like those of main sequence stars of mid- to early-B spectral type, it is possible to reproduce Achernar’s inferred
equatorial and polar dimensions through a combination of rotational flattening/distension
and suitable inclination of the rotation axis. However, while matching Achernar’s apparent
shape, these models are discrepant in other respects, being (on average) cooler and more
rapidly rotating than observations indicate.
2004, ApJ, 606, 1196

Diagnostics of Disks Around Hot Stars
David H. Cohen1 , Margaret M. Hanson2 , Richard H. D. Townsend3 ,
Karen S. Bjorkman4 , and Marc Gagné5
1
2
3
4
5

Department of Physics & Astronomy, Swarthmore College, Swarthmore, PA 19081, USA
Physics Department, University of Cincinnati, Cincinnati, OH 45221, USA
Bartol Research Institute, University of Delaware, Newark, DE 19716, USA
Department of Physics & Astronomy, University of Toledo, Toledo, OH 43606, USA
Department of Geology & Astronomy, West Chester University, West Chester, PA 19383, USA

We discuss three different observational diagnostics related to disks around hot stars: absorption line determinations of rotational velocities of Be stars; polarization diagnostics of
circumstellar disks; and X-ray line diagnostics of one specific magnetized hot star, θ1 Ori C.
Some common themes that emerge from these studies include (a) the benefits of having a
specific physical model as a framework for interpreting diagnostic data; (b) the importance
of combining several different types of observational diagnostics of the same objects; and
(c) that while there is often the need to reinterpret traditional diagnostics in light of new
theoretical advances, there are many new and powerful diagnostics that are, or will soon
be, available for the study of disks around hot stars.
to appear in the proceedings of The Nature and Evolution of Disks Around Hot Stars,
eds. R. Ignace and K. Gayley, ASP Conf. Series
or on the web at
http://astro.swarthmore.edu/~cohen/Papers/Cohen ETSU diagfocus.pdf
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On the Use of the Self-Consistent-Field Method in the
Construction of Models for Rapidly Rotating Main-Sequence
Stars
Stephen Jackson, Keith B. MacGregor, and Andrew Skumanich
High Altitude Observatory, National Center for Atmospheric Research, P.O. Box 3000, Boulder, CO 80307

A new formulation of the self-consistent-field (SCF) method for computing models of rapidly,
differentially rotating stars is described. The angular velocity is assumed to depend only
on the distance from the axis of rotation. In the modified SCF iterative scheme, normalized distributions of two thermodynamic variables—pressure and temperature—are used as
trial functions, while the central values of the pressure and temperature are adjusted by
a Newton-Raphson iteration. A two-dimensional density distribution, which is needed to
compute the gravitational potential, is readily obtained from the pressure and temperature through the equation of state in conjunction with a third trial function specifying the
two-dimensional shape of the constant-density surfaces. Rotating models of chemically homogeneous main-sequence stars have been computed as necessary in order to illustrate the
algorithm and to make comparisons with existing models. Unlike previous implementations
of the SCF method, the method described here is not limited to the upper main-sequence:
it converges for all main-sequence masses, including those well below 9 M . Moreover, the
method converges for all values of the parameter t = T /|W | (the ratio of rotational kinetic
energy to gravitational potential energy) that are at least as high as those obtained by
Clement’s relaxation technique. The method is also capable of producing models with deep
concavities about the poles as well as models with extreme oblateness (far greater than
that possible in uniformly rotating stars). For cases with moderate degrees of differential
rotation (say for Ω0 /Ωe < 10, where Ω0 and Ωe denote the angular velocity at the center
and at the equator, respectively), the method has been found to be remarkably robust.
For higher degrees of differential rotation, models are restricted to a portion of parameter
space away from two regions of nonconvergence, inside which some of the models evidently
develop toroidal level surfaces.
2005 ApJS, 156, 245

The Identification of New Be Stars in GAUDI
C. Neiner1,2 , A.-M. Hubert2 and C. Catala3
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2
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GEPI, Observatoire de Meudon, France
LESIA, Observatoire de Meudon, France

The Ground-based Asteroseismology Uniform Database Interface (GAUDI) is the result of
the preparatory work performed for the COROT satellite. In the data available in GAUDI
we discovered 17 B-type stars that show emission in their Balmer lines and were not known
to display such emission before, including at least 16 non-supergiant ones. We thus reclassify
those stars as Be stars. These 17 new Be stars increase the number of Be stars in the field
of view of COROT by 25%, which is important for the target selection of the mission.
Moreover, 70% of the discovered Be stars are of late subtypes. Be stars have been mostly
found among early subtypes until now, but this could be due to an observational bias.
Finally, one of the discovered star is either a slowly rotating shell Be star or a Herbig Be
star with a low v sin i , which makes this star especially interesting.
2005, Be Star Newsletter, 37 − 50
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Properties of the Hα-emitting Circumstellar Regions of Be
Stars
Christopher Tycner,1,2,3 John B. Lester,4 Arsen R. Hajian,5 J. T. Armstrong,6
J. A. Benson,1 G. C. Gilbreath,6 D. J. Hutter,1 T. A. Pauls,6 N. M. White7
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US Naval Observatory, Flagstaff Station, P.O. Box 1149, Flagstaff, AZ 86002-1149
NVI, Inc., 7257 Hanover Parkway, Suite D, Greenbelt, MD 2077011
3
Also Department of Astronomy and Astrophysics, University of Toronto, Toronto, ON, Canada
4
Department of Astronomy and Astrophysics, Erindale Campus, University of Toronto, 3359 Mississauga
Road North, Mississauga, ON L5L 1C6, Canada
5
US Naval Observatory, 3450 Massachusetts Avenue, NW, Washington, DC 20392-5420
6
Remote Sensing Division, Code 7210, Naval Research Laboratory, 4555 Overlook Avenue, SW, Washington,
DC 20375
7
Lowell Observatory, 1400 West Mars Hill Road, Flagstaff, AZ 86001
2

Long-baseline interferometric observations obtained with the Navy Prototype Optical Interferometer of the Hα-emitting envelopes of the Be stars η Tauri and β Canis Minoris are
presented. For compatibility with the previously published interferometric results in the
literature of other Be stars, circularly symmetric and elliptical Gaussian models were fitted
to the calibrated Hα observations. The models are sufficient in characterizing the angular
distribution of the Hα-emitting circumstellar material associated with these Be stars. To
study the correlations between the various model parameters and the stellar properties, the
model parameters for η Tau and β CMi were combined with data for other Be stars from
the literature. After accounting for the different distances to the sources and stellar continuum flux levels, it was possible to study the relationship between the net Hα emission and
the physical extent of the Hα-emitting circumstellar region. A clear dependence of the net
Hα emission on the linear size of the emitting region is demonstrated and these results are
consistent with an optically thick line emission that is directly proportional to the effective
area of the emitting disk. Within the small sample of stars considered in this analysis, no
clear dependence on the spectral type or stellar rotation is found, although the results do
suggest that hotter stars might have more extended Hα-emitting regions.
Accepted by ApJ
Preprints available at http://xxx.arxiv.cornell.edu/abs/astro-ph/0501552
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7.

MEETINGS
• 2003 Jul 13–26
IAU XXV General Assembly
Sydney, Australia
http://www.astronomy2003.com/
• 2005 Jul 10–16
Workshop on ”Stars with the B[e] phenomenon”
Island of Vlieland, The Netherlands
http://www.astro.uu.nl/ kraus/b-e-conf/
• 2005 Aug 29–Sep 2
Active OB-Stars: Laboratories for Stellar & Circumstellar Physics
Sapporo, Japan
http://www.kwasan.kyoto-u.ac.jp/be2005/
• 2006 Aug 14–25
IAU XXVI General Assembly
Prague, Czech Republic
http://www.astronomy2006.com/

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