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Figure 1: Region around LHA120-N 51, NGC 2020 and NGC 2029 (the “Dragon’s Nebula”). The image was created
by Stephen Chadwick from Himatangi Beach, New Zealand. It is a composite of images taken through Hα (red),
[O iii] (green) and Hβ (blue) filters, using a 10′′ Newtonian at 900 mm (f/2.9) equipped with a QSI 683wsg camera.
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Editorial

Dear Colleagues,

It is my pleasure to present you the 125th issue of the Magellanic Clouds Newsletter. I am sure some of the postings
will interest you. Some may have escaped your attention, as the relevance to the Magellanic Clouds is not always
obvious. What with zapping their tail with a Seyfert jet? Or the Magellanic Clouds driving cosmic-ray propelled
winds? Is it just a matter of time until we find evidence that the Magellanic Clouds affect the Milky Way?

Supernova 1987A keeps revealing its secrets (except its compact remnant!); see Julia Kamenetzky’s paper and the
announcement of a workshop celebrating 10,000 days since explosion – there are worse reasons to travel to Sydney!

I hope you enjoy the stunning picture on the front cover as much as I do. Let it be an inspiration to your thoughts,
as well as encourage you to consider sending a picture for the front cover yourself.

The next issue is planned to be distributed on the 1st of December, 2013.

Editorially Yours,

Jacco van Loon

Refereed Journal Papers

Photometric determination of the mass accretion rate of pre-main
sequence stars. IV. Recent star formation in NGC602

Guido De Marchi1, Giacomo Beccari2 and Nino Panagia3,4,5

1European Space Agency, Keplerlaan 1, 2200 AG Noordwijk, The Netherlands
2European Southern Observatory, Karl-Schwarzschild-Straße 2, 85748 Garching, Germany
3Space Telescope Science Institute, 3700 San Martin Drive, Baltimore MD 21218, USA
4INAF–NA, Osservatorio Astronomico di Capodimonte, Salita Moiariello 16, 80131 Naples, Italy
5Supernova Limited, OYV #131, Northsound Rd., Virgin Gorda, British Virgin Islands, VG 1155

We have studied the young stellar populations in NGC 602, in the Small Magellanic Cloud, using a novel method that
we have developed to combine Hubble Space Telescope photometry in the V, I, and Hα bands. We have identified
about 300 pre-main sequence (PMS) stars, all of which are still undergoing active mass accretion, and have determined
their physical parameters (effective temperature, luminosity, age, mass and mass accretion rate). Our analysis shows
that star formation has been present in this field over the last 60 Myr. In addition, we can recognise at least two
clear, distinct, and prominent episodes in the recent past: one about 2 Myr ago, but still ongoing in regions of higher
nebulosity, and one (or more) older than 30 Myr, encompassing both stars dispersed in the field and two smaller
clusters located ∼ 100′′ north of the centre of NGC 602. The relative locations of younger and older PMS stars do
not imply a causal effect or triggering of one generation on the other. The strength of the two episodes appears to
be comparable, but the episodes occurring more than 30 Myr ago might have been even stronger than the current
one. We have investigated the evolution of the mass accretion rate Macc as a function of the stellar parameters finding
that log Macc ∼ −0.6 log t + log m + c, where t is the age of the star, m its mass and c is a decreasing function of the
metallicity.

Accepted for publication in ApJ
Available from arXiv:1307.8445
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Carbon monoxide in the cold debris of supernova 1987A
J. Kamenetzky1, R. McCray1, R. Indebetouw2,3, M.J. Barlow4, M. Matsuura4, M. Baes5, J.A.D.L. Blommaert6,7,

A. Bolatto8, L. Decin6, L. Dunne9, C. Fransson10, J. Glenn1, H.L. Gomez11, M.A.T. Groenewegen12, R.

Hopwood13, R.P. Kirshner14, M. Lakićević15, J. Marcaide16, I. Marti-Vidal17, M. Meixner18, P. Royer6, A.

Soderberg14, G. Sonneborn19, L. Staveley-Smith20,21, B.M. Swinyard4, G. Van De Steene12, P.A.M. van Hoof12,

J.Th. van Loon15, J. Yates4 and G. Zanardo20

1Department of Astrophysical and Planetary Sciences, University of Colorado at Boulder, UCB 391, Boulder, CO 80309, USA
2Department of Astronomy, University of Virginia, P.O. Box 3818, Charlottesville, VA, 22903, USA
3National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, VA 22903, USA
4Department of Physics and Astronomy, University College London, Gower St., London WC1E 6BT, UK
5Sterrenkundig Observatorium, Universiteit Gent, Krijgslaan 281 S9, B-9000 Gent, Belgium
6Instituut voor Sterrenkunde, K.U. Leuven, Celestijnenlaan 200D BUS 2401, 2001 Leuven, Belgium
7Department of Physics and Astrophysics, Vrije Universiteit Brussel, Pleinlaan 2, 1050 Brussels, Belgium
8Department of Astronomy, University of Maryland, College Park, MD 20742, USA
9Department of Physics and Astronomy, University of Canterbury, Private Bag 4800, Christchurch, 8410, New Zealand
10Department of Astronomy, The Oskar Klein Centre, Stockholm University, AlbaNova, SE-106 91 Stockholm, Sweden
11School of Physics and Astronomy, Cardiff University, The Parade, Cardiff CF24 3AA, UK
12Royal Observatory of Belgium, Ringlaan 3, 1180 Brussels, Belgium
13Physics Department, Imperial College London, London SW7 2AZ, UK
14Harvard College Observatory, 60 Garden Street, Cambridge, MA 02138, USA
15Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
16Universidad de Valencia, C/ Dr. Moliner 50, 46100, Burjassot, Spain
17Onsala Space Observatory, SE-439 92 Onsala, Sweden
18Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
19NASA Goddard Space Flight Center, 8800 Greenbelt Rd., Greenbelt, MD 20771, USA
20International Centre for Radio Astronomy Research (ICRAR), University of Western Australia, Crawley, WA 6009, Australia
21ARC CEntre of Excellence for All-sky Astrophysics (CAASTRO), University of Western Australia, Crawley, WA 6009, Australia

We report spectroscopic and imaging observations of rotational transitions of cold CO and SiO in the ejecta of
SN 1987A, the first such emission detected in a supernova remnant. In addition to line luminosities for the CO
J = 1–0, 2–1, 6–5, and 7–6 transitions, we present upper limits for all other transitions up to J = 13–12, collectively
measured from the Atacama Large Millimeter Array (ALMA), the Atacama Pathfinder EXperiment (APEX), and the
Herschel Spectral and Photometric Imaging REceiver (SPIRE). Simple models show the lines are emitted from at least
0.01 M⊙ of CO at a temperature > 14 K, confined within at most 35% of a spherical volume expanding at ∼ 2000
km s−1. Moreover, we locate the emission within 1′′ of the central debris. These observations, along with a partial
observation of SiO, confirm the presence of cold molecular gas within supernova remnants and provide insight into the
physical conditions and chemical processes in the ejecta. Furthermore, we demonstrate the powerful new window into
supernova ejecta offered by submillimeter observations.

Accepted for publication in Astrophysical Journal Letters
Available from arXiv:1307.6561

Determination of the iron content of Cepheids from the shape of their
light curves

P. Klagyivik1, L. Szabados1, A. Szing1, S. Leccia2 and N. Mowlavi3,4

1Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, Hungarian Academy of Sciences, H-1121 Budapest XII, Konkoly

Thege ut 15-17, Hungary
2INAF–Astronomical Observatory of Capodimonte, Salita Moiariello 16, I-80131 Napoli, Italy
3ISDC Data Centre for Astrophysics, University of Geneva, Chemin d’Écogia 16, CH-1290 Versoix, Switzerland
4Department of Astronomy, University of Geneva, Chemin des Maillettes 51, CH-1290 Sauverny, Switzerland

We present the study of the metallicity dependence of the Fourier amplitude ratios R21 and R31 for the light curves
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of short-period Galactic classical Cepheids in B, V, RC and IC bands. Based on the available photometric and
spectroscopic data, we determined the relations between the atmospheric iron abundance, [Fe/H], and the Fourier
parameters. Using these relations we calculated the photometric [Fe/H] values of all programme Cepheids with an
average accuracy of ±0.15 dex. No spectroscopic iron abundance was known before for 14 of these stars. These
empirical results provide an alternate method to determine the iron abundance of classical Cepheids too faint for
spectroscopic observations. We also checked whether the metal-poor Cepheids of both Magellanic Clouds follow the
same relationships, and a good agreement was found.

Published in MNRAS
Available from arXiv:1307.8275

Probing the ejecta of evolved massive stars in transition: A
VLT/SINFONI K-band survey

M.E. Oksala1, M. Kraus1, L.S. Cidale2,3, M.F. Muratore2,3 and M. Borges Fernandes4

1Astronomical Institute, ASCR, Czech Republic
2Universidad Nacional de La Plata (UNLP), Argentina
3Instituto de Astrof́ısica La Plata, CONICET, Argentina
4Observatório Nacional, Brazil

Massive evolved stars in transition phases, such as Luminous Blue Variables (LBVs), B[e] Supergiants (B[e]SGs), and
Yellow Hypergiants (YHGs), are not well understood, and yet crucial steps in determining accurate stellar and galactic
evolution models. The circumstellar environments of these stars reveal their mass-loss history, identifying clues to
both their individual evolutionary status and the connection between objects of different phases. Here we present a
survey of 25 such evolved massive stars (16 B[e]SGs, 6 LBVs, 2 YHGs, and 1 Peculiar Oe star), observed in the K-band
with the Spectrograph for INtegral Field Observation in the Near-Infrared (SINFONI; R = 4500) on the ESO VLT
UT4 8-m telescope. The sample can be split into two categories based on spectral morphology: one group includes
all of the B[e]SGs, the Peculiar Oe star, and two of the LBVs, while the other includes the YHGs and the rest of the
LBVs. The difference in LBV spectral appearance is due to some objects being in a quiescent phase and some objects
being in an active or outburst phase. CO emission features are found in 13 of our targets, with first time detections
for MWC 137, LHA 120-S 35, and LHA115-S 65. From model fits to the CO band heads, the emitting regions appear
to be detached from the stellar surface. Each star with 12CO features also shows 13CO emission, signalling an evolved
nature. Based on the level of 13C enrichment, we conclude that many of the B[e]SGs are likely in a pre-red supergiant
phase of their evolution. There appears to be a lower luminosity limit of log L/L⊙ = 5.0 below which CO is not
detected. The lack of CO features in several high luminosity B[e]SGs and variability in others suggests that they may
in fact be LBV candidates, strengthening the connection between these two very similar transition phases.

Accepted for publication in A&A
Available from arXiv:1308.2103

AGN behind the SMC selected from radio and X-ray surveys
R. Sturm1, D. Drašković2, M.D. Filipović2, F. Haberl1, J. Collier2, E.J. Crawford2, M. Ehle3, A. De Horta2, W.

Pietsch1, N.F.H. Tothill2 and G. Wong2

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748 Garching, Germany
2University of Western Sydney, Locked Bag 1797, Penrith South DC, NSW1797, Australia
3XMM–Newton Science Operations Centre, ESAC, ESA, P.O. Box 78, 28691 Villanueva de la Cañada, Madrid, Spain

The XMM–Newton survey of the Small Magellanic Cloud (SMC) revealed 3053 X-ray sources with the majority
expected to be active galactic nuclei (AGN) behind the SMC. However, the high stellar density in this field often does
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not allow assigning unique optical counterparts and hinders source classification. On the other hand, the association of
X-ray point sources with radio emission can be used to select background AGN with high confidence, and to constrain
other object classes like pulsar wind nebula. To classify X-ray and radio sources, we use clear correlations of X-ray
sources found in the XMM–Newton survey with radio-continuum sources detected with ATCA and MOST. Deep radio-
continuum images were searched for correlations with X-ray sources of the XMM–Newton SMC-survey point-source
catalogue as well as galaxy clusters seen with extended X-ray emission. Eighty eight discrete radio sources were found
in common with the X-ray point-source catalogue in addition to six correlations with extended X-ray sources. One
source is identified as a Galactic star and eight as galaxies. Eight radio sources likely originate in AGN that are
associated with clusters of galaxies seen in X-rays. One source is a PWN candidate. We obtain 43 new candidates for
background sources located behind the SMC. A total of 24 X-ray sources show jet-like radio structures.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1308.1218

Grids of stellar models with rotation – III. Models from 0.8 to 120 M⊙

at a metallicity Z = 0.002
Cyril Georgy1,2, Sylvia Ekström3, Patrick Eggenberger3, Georges Meynet3, Lionnel Haemmerle3, André Maeder3,

Anahi Granada3, José H. Groh3, Raphael Hirschi1,4, Nami Mowlavi3, Norhasliza Yusof5,6, Corinne Charbonnel3,7,

Thibaut Decressin3 and Fabio Barblan3

1Astrophysics group, EPSAM, Keele University, UK
2Centre de recherche astrophysique, École Normale Supérieure de Lyon, France
3Geneva Observatory, University of Geneva, Switzerland
4Institute for the Physics and Mathematics of the Universe (WPI), University of Tokyo, Japan
5Department of Physics, Faculty of Science, University of Malaya, Kuala Lumpur, Malaysia
6Quantum Science Center, Faculty of Science, University of Malaya, Kuala Lumpur, Malaysia
7IRAP, UMR 5277 CNRS and Université de Toulouse, France

Aims: We study the impact of a subsolar metallicity on various properties of non-rotating and rotating stars, such as
surface velocities and abundances, lifetimes, evolutionary tracks and evolutionary scenarios.
Methods: We provide a grid of single star models covering a mass range from 0.8 to 120 M⊙ with an initial metallicity
Z = 0.002 with and without rotation. We discuss the impact of a change in the metallicity by comparing the current
tracks with models computed with exactly the same physical ingredients but with a metallicity Z = 0.014 (solar).
Results: We show that the width of the main-sequence (MS) band in the upper part of the Hertzsprung–Russell diagram
(HRD), for luminosity above log(L/L⊙) > 5.5, is very sensitive to rotational mixing. Strong mixing significantly
reduces the MS width. We confirm, but here for the first time on the whole mass range, that surface enrichments are
stronger at low metallicity provided that comparisons are made for equivalent initial mass, rotation and evolutionary
stage. We show that the enhancement factor due to a lowering of the metallicity (all other factors kept constant)
increases when the initial mass decreases. Present models predict an upper luminosity for the red supergiants (RSG)
of log(L/L⊙) around 5.5 at Z = 0.002 in agreement with the observed upper limit of RSG in the Small Magellanic
Cloud. We show that models using shear diffusion coefficient calibrated to reproduce the surface enrichments observed
for MS B-type stars at Z = 0.014 can also reproduce the stronger enrichments observed at low metallicity. In the
framework of the present models, we discuss the factors governing the timescale of the first crossing of the Hertzsprung
gap after the MS phase. We show that any process favouring a deep localisation of the H-burning shell (steep gradient
at the border of the H-burning convective core, low CNO content) and/or the low opacity of the H-rich envelope favour
a blue position in the HRD for the whole or at least a significant fraction of the core He-burning phase.

Accepted for publication in Astronomy and Astrophysics
Available from arXiv:1308.2914
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The mid-infrared extinction law in the Large Magellanic Cloud
Jian Gao1,2, B.W. Jiang1,2, Aigen Li2 and M.Y. Xue1

1Department of Astronomy, Beijing Normal University, Beijing 100875, China
2Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA

Based on the photometric data from the Spitzer/SAGE survey and with red giants as the extinction tracers, the
mid-infrared (MIR) extinction laws in the Large Magellanic Cloud (LMC) are derived for the first time in the form
of Aλ/AKs, the extinction in the four IRAC bands (i.e. [3.6], [4.5], [5.8] and [8.0] µm) relative to the 2MASS Ks band
at 2.16 µm. We obtain the near-infrared (NIR) extinction coefficient to be E(J − H)/E(H − Ks) = 1.29 ± 0.04 and
E(J − Ks)/E(H − Ks) = 1.94 ± 0.04. The wavelength dependence of the MIR extinction Aλ/AKs in the LMC varies
from one sightline to another. The overall mean MIR extinction is A[3.6]/AKs = 0.72± 0.03, A[4.5]/AKs = 0.94± 0.03,
A[5.8]/AKs = 0.58 ± 0.04, and A[8.0]/AKs = 0.62 ± 0.05. Except for the extinction in the IRAC [4.5] band which may
be contaminated by the 4.6 µm CO gas absorption of red giants (which are used to trace the LMC extinction), the
extinction in the other three IRAC bands show a flat curve, close to the Milky Way RV = 5.5 model extinction curve
(where RV is the optical total-to-selective extinction ratio). The possible systematic bias caused by the correlated
uncertainties of Ks − λ and J − Ks is explored in terms of Monte-Carlo simulations. It is found that this could lead
to an overestimation of Aλ/AKs in the MIR.

Accepted for publication in ApJ
Available from arXiv:1308.1474

No compelling evidence of significant early star cluster disruption in the
Large Magellanic Cloud

Richard de Grijs1,2, Simon P. Goodwin3 and Peter Anders1,4

1Kavli Institute for Astronomy and Astrophysics, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing 100871, China
2Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing 100871, China
3Department of Physics & Astronomy, The University of Sheffield, Hicks Building, Hounsfield Road, Sheffield S3 7RH, UK
4Key Laboratory for Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Chaoyang

District, Beijing 100012, China

Whether or not the rich star cluster population in the Large Magellanic Cloud (LMC) is affected by significant
disruption during the first few ×108 yr of its evolution is an open question and the subject of significant current
debate. Here, we revisit the problem, adopting a homogeneous data set of broad-band imaging observations. We
base our analysis mainly on two sets of self-consistently determined LMC cluster ages and masses, one using standard
modelling and one which takes into account the effects of stochasticity in the clusters’ stellar mass functions. On their
own, the results based on any of the three complementary analysis approaches applied here are merely indicative of the
physical conditions governing the cluster population. However, the combination of our results from all three different
diagnostics leaves little room for any conclusion other than that the optically selected LMC star cluster population
exhibits no compelling evidence of significant disruption – for clusters with masses, Mcl, of log(Mcl/M⊙)>∼3.0–3.5
– between the age ranges of [3–10] Myr and [30–100] Myr, either ‘infant mortality’ or otherwise. In fact, there is
no evidence of any destruction beyond that expected from simple models just including stellar dynamics and stellar
evolution for ages up to 1 Gyr. It seems, therefore, that the difference in environmental conditions in the Magellanic
Clouds on the one hand and significantly more massive galaxies on the other may be the key to understanding the
apparent variations in cluster disruption behaviour at early times.

Accepted for publication in MNRAS
Available from arXiv:1308.3296
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Simulations of disk galaxies with cosmic ray driven galactic winds
C.M. Booth1, Oscar Agertz2,1, Andrey V. Kravtsov1,3,4 and Nickolay Y. Gnedin5,1,3

1University of Chicago, USA
2University of Surrey, UK
3Kavli Institute for Cosmological Physics, USA
4Enrico Fermi Institute, USA
5Fermilab, USA

We present results from high-resolution hydrodynamic simulations of isolated SMC- and Milky Way-sized galaxies
that include a model for feedback from galactic cosmic rays (CRs). We find that CRs are naturally able to drive
winds with mass loading factors of up to ∼ 10 in dwarf systems. The scaling of the mass loading factor with circular
velocity between the two simulated systems is consistent with ∝ v1−2

c required to reproduce the faint end of the galaxy
luminosity function. In addition, simulations with CR feedback reproduce both the normalization and the slope of
the observed trend of wind velocity with galaxy circular velocity. We find that winds in simulations with CR feedback
exhibit qualitatively different properties compared to SN driven winds, where most of the acceleration happens violently
in situ near star forming sites. In contrast, the CR-driven winds are accelerated gently by the large-scale pressure
gradient established by CRs diffusing from the star-forming galaxy disk out into the halo. The CR-driven winds also
exhibit much cooler temperatures and, in the SMC-sized system, warm (T ≈ 104 K) gas dominates the outflow. The
prevalence of warm gas in such outflows may provide a clue as to the origin of ubiquitous warm gas in the gaseous
halos of galaxies detected via absorption lines in quasar spectra.

Submitted to ApJ Letters
Available from arXiv:1308.4974

The VLT-FLAMES Tarantula Survey – XI: A census of the hot
luminous stars and their feedback in 30Doradus

E.I. Doran1, P.A. Crowther1, A. de Koter2,3,4, C.J. Evans5, C. McEvoy6, N.R. Walborn7, N. Bastian8, J.M.

Bestenlehner9, G. Gräfener9, A. Herrero10,11, K. Köhler10, J. Máız Apellániz13, F. Najarro14, J. Puls15, H. Sana2,7,

F.R.N. Schneider12, W.D. Taylor5, J.Th. van Loon16 and J.S. Vink9

1Department of Physics and Astronomy, University of Sheffield, Sheffield S3 7RH, UK
2Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH, Amsterdam, The Netherlands
3Instituut voor Sterrenkunde, Universiteit Leuven, Celestijnenlaan 200 D, B-3001 Leuven, Belgium
4Utrecht University, Princetonplein 5, NL-3584 CC Utrecht, The Netherlands
5UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, UK
6Department of Physics & Astronomy, Queens University Belfast, Belfast BT7 1NN, Northern Ireland, UK
7Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
8Astrophysics Research Institute, Liverpool John Moores University, Egerton Wharf, Birkenhead, CH41 1LD, UK
9Armagh Observatory, College Hill, Armagh, BT61 9DG, Northern Ireland, UK
10Departamento de Astrof́ısica, Universidad de La Laguna, E-38205 La Laguna, Tenerife, Spain
11Instituto de Astrof́ısica de Canarias, E-38200 La Laguna, Tenerife, Spain
12Argelander-Institut für Astronomie der Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
13Instituto de Astrof́ısica de Andalućıa–CSIC, Glorieta de la Astronomı́a s/n, E-18008 Granada, Spain
14Centro de Astrobioloǵıa (CSIC–INTA), Ctra. de Torrejón a Ajalvir km-4, E-28850 Torrejón de Ardoz, Madrid, Spain
15Universitäts-Sternwarte, Scheinerstraße 1, 81679 München, Germany
16Astrophysics Group, School of Physical & Geographical Sciences, Keele University, Staffordshire, ST5 5BG, UK

Context: The VLT-FLAMES Tarantula Survey has an extensive view of the copious number of massive stars in
the 30 Doradus (30 Dor) star forming region of the Large Magellanic Cloud. These stars play a crucial role in our
understanding of the stellar feedback in more distant, unresolved star forming regions.
Aims: The first comprehensive census of hot luminous stars in 30 Dor is compiled within a 10′ (150 pc) radius of
its central cluster, R 136. We investigate the stellar content and spectroscopic completeness of the early type stars.

7



Estimates were made for both the integrated ionising luminosity and stellar wind luminosity. These values were used
to re-assess the star formation rate (SFR) of the region and determine the ionising photon escape fraction.
Methods: Stars were selected photometrically and combined with the latest spectral classifications. Spectral types
were estimated for stars lacking spectroscopy and corrections were made for binary systems, where possible. Stellar
calibrations were applied to obtain their physical parameters and wind properties. Their integrated properties were
then compared to global observations from ultra-violet (UV) to far-infrared (FIR) imaging as well as the population
synthesis code, Starburst99.
Results: Our census identified 1145 candidate hot luminous stars within 150 pc of R 136 of which > 700 were considered
to be genuine early type stars and contribute to feedback. We assess the survey to be spectroscopically complete to
85% in the outer regions (> 5 pc) but only 35% complete in the region of the R 136 cluster, giving a total of 500 hot
luminous stars in the census which had spectroscopy. Only 31 were found to be Wolf–Rayet (W–R) or Of/WN stars,
but their contribution to the integrated ionising luminosity and wind luminosity was ∼ 40% and ∼ 50%, respectively.
Similarly, stars with Minit > 100 M⊙ (mostly H-rich WN stars) also showed high contributions to the global feedback,
∼ 25% in both cases. Such massive stars are not accounted for by the current Starburst99 code, which was found
to underestimate the integrated ionising luminosity of R 136 by a factor ∼ 2 and the wind luminosity by a factor ∼ 9.
The census inferred a SFR for 30 Dor of 0.073 ± 0.04 M⊙ yr−1. This was generally higher than that obtained from
some popular SFR calibrations but still showed good consistency with the far-UV luminosity tracer as well as the
combined Hα and mid-infrared tracer, but only after correcting for Hα extinction. The global ionising output was
also found to exceed that measured from the associated gas and dust, suggesting that ∼ 6+55

−6 % of the ionising photons
escape the region.
Conclusions: When studying the most luminous star forming regions, it is essential to include their most massive
stars if one is to determine a reliable energy budget. Photon leakage becomes more likely after including their large
contributions to the ionising output. If 30 Dor is typical of other massive star forming regions, estimates of the SFR
will be underpredicted if this escape fraction is not accounted for.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1308.3412

The insidious boosting of TP-AGB stars in intermediate-age Magellanic
Cloud clusters

Léo Girardi1, Paola Marigo2, Alessandro Bressan3 and Philip Rosenfield4

1Osservatorio Astronomico di Padova – INAF, Italy
2Dipartimento di Fisica e Astronomia Galileo Galilei, Università di Padova, Italy
3SISSA, Trieste, Italy
4Department of Astronomy, University of Washington, USA

In the recent controversy about the role of TP-AGB stars in evolutionary population synthesis (EPS) models of galaxies,
one particular aspect is puzzling: TP-AGB models aimed at reproducing the lifetimes and integrated fluxes of the
TP-AGB phase in Magellanic Cloud (MC) clusters, when incorporated into EPS models, are found to overestimate,
to various extents, the TP-AGB contribution in resolved star counts and integrated spectra of galaxies. In this paper,
we call attention to a particular evolutionary aspect, linked to the physics of stellar interiors, that in all probability
is the main cause of this conundrum. As soon as stellar populations intercept the ages at which RGB stars first
appear, a sudden and abrupt change in the lifetime of the core He-burning phase causes a temporary “boost” in
the production rate of subsequent evolutionary phases, including the TP-AGB. For a timespan of about 0.1 Gyr,
triple TP-AGB branches develop at slightly different initial masses, causing their frequency and contribution to the
integrated luminosity of the stellar population to increase by a factor of ∼ 2. The boost occurs for turn-off masses
of ∼ 1.75 M⊙, just in the proximity of the expected peak in the TP-AGB lifetimes (for MC metallicities), and for
ages of ∼ 1.6 Gyr. Coincidently, this relatively narrow age interval happens to contain the few very massive MC
clusters that host most of the TP-AGB stars used to constrain stellar evolution and EPS models. This concomitance
makes the AGB-boosting particularly insidious in the context of present EPS models. As we discuss in this paper, the
identification of this evolutionary effect brings about three main consequences.
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First, we claim that present estimates of the TP-AGB contribution to the integrated light of galaxies derived from
MC clusters, are biased towards too large values.
Second, the relative TP-AGB contribution of single-burst populations falling in this critical age range cannot be
accurately derived by approximations such as the fuel consumption theorem, that ignore, by construction, the above
evolutionary effect.
Third, a careful revision of AGB star populations in intermediate-age MC clusters is urgently demanded, promisingly
with the aid of detailed sets of stellar isochrones.

Accepted for publication in ApJ
Available from arXiv:1308.6088

Microlensing towards the SMC: a new analysis of OGLE and EROS
results

S. Calchi Novati1,2,3, S. Mirzoyan2,3, Ph. Jetzer2 and G. Scarpetta1,3,4

1Istituto Internazionale per gli Alti Studi Scientifici (IIASS), 84019 Vietri Sul Mare (SA), Italy
2Institut für Theoretische Physik, Universität Zurich, 8057 Zurich, Switzerland
3Dipartimento di Fisica “E.R. Caianiello”, Università di Salerno, Via Giovanni Paolo II n.132, 84084 Fisciano (SA), Italy
4Istituto Nazionale di Fisica Nucleare (INFN), Sez. di Napoli, 80126 Napoli, Italy

We present a new analysis of the results of the EROS-2, OGLE-II, and OGLE-III microlensing campaigns towards
the Small Magellanic Cloud (SMC). Through a statistical analysis we address the issue of the nature of the reported
microlensing candidate events, whether to be attributed to lenses belonging to known population (the SMC luminous
components or the Milky Way disc, to which we broadly refer to as “self lensing”) or to the would be population of dark
matter compact halo objects (MACHOs). To this purpose, we present profiles of the optical depth and, comparing to
the observed quantities, we carry out analyses of the events position and duration. Finally, we evaluate and study the
microlensing rate. Overall, we consider five reported microlensing events towards the SMC (one by EROS and four
by OGLE). The analysis shows that in terms of number of events the expected self lensing signal may indeed explain
the observed rate. However, the characteristics of the events, spatial distribution and duration (and for one event,
the projected velocity) rather suggest a non-self lensing origin for a few of them. In particular we evaluate, through
a likelihood analysis, the resulting upper limit for the halo mass fraction in form of MACHOs given the expected
self-lensing and MACHO lensing signal. At 95% CL, the tighter upper limit, about 10%, is found for MACHO mass
of 0.01 solar mass, upper limit that reduces to above 20% for 0.5 M⊙ MACHOs.

Accepted for publication in MNRAS
Available from arXiv:1308.4281

Rubidium abundances in the globular clusters NGC6752, NGC1904
and NGC104 (47Tuc)

V. D’Orazi1,2, M. Lugaro2, S.W. Campbell2, A. Bragaglia3, E. Carretta3, R.G. Gratton4, S. Lucatello4 and F.

D’Antona5

1Macquarie University, Australia
2Monash University, Australia
3INAF–Bologna, Italy
4INAF–Padova, Italy
5INAF–Roma, Italy

Large star-to-star variations of the abundances of proton-capture elements, such as Na and O, in globular clusters
(GCs) are interpreted as the effect of internal pollution resulting from the presence of multiple stellar populations.
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To better constrain this scenario we investigate the abundance distribution of the heavy element rubidium (Rb) in
NGC 6752, NGC 1904, and NGC 104 (47 Tuc). Combining the results from our sample with those in the literature, we
found that Rb exhibits no star-to-star variations, regardless the cluster metallicity, with the possible intriguing, though
very uncertain, exception of the metal-rich bulge cluster NGC 6388. If no star-to-star variations will be confirmed for
all GCs, it implies that the stellar source of the proton-capture element variations must not have produced significant
amounts of Rb. This element is observed to be enhanced at extremely high levels in intermediate-mass AGB (IM-
AGB) stars in the Magellanic Clouds (i.e. at a metallicity similar to 47 Tuc and NGC 6388). This may present a
challenge to this popular candidate polluter, unless the mass range of the observed IM-AGB stars does not participate
in the formation of the second-generation stars in GCs. A number of possible solutions are available to resolve this
conundrum, also given that the Magellanic Clouds observations are very uncertain and may need to be revised. The
fast rotating massive stars scenario would not face this potential problem as the slow mechanical winds of these stars
during their main-sequence phase do not carry any Rb enhancements; however, these candidates face even bigger issues
such as the production of Li and the close over-imposition with core-collapse supernova timescales. Observations of
Sr, Rb, and Zr in metal-rich clusters such as NGC 6388 and NGC6441 are sorely needed to clarify the situation.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1308.4977

Ks band luminosity evolution of the asymptotic giant branch population
based on star clusters in the Large Magellanic Cloud

Youkyung Ko1, Myung Gyoon Lee1 and Sungsoon Lim1

1Seoul National University, South Korea

We present a study of Ks band luminosity evolution of the asymptotic giant branch (AGB) population in simple
stellar systems using star clusters in the Large Magellanic Cloud (LMC). We determine physical parameters of LMC
star clusters including center coordinates, radii, and foreground reddenings. Ages of 83 star clusters are derived from
isochrone fitting with the Padova models, and those of 19 star clusters are taken from the literature. The AGB stars in
102 star clusters with log(age) = 7.3–9.5 are selected using near-infrared color magnitude diagrams based on 2MASS
photometry. Then we obtain the Ks band luminosity fraction of AGB stars in these star clusters as a function of ages.
The Ks band luminosity fraction of AGB stars increases, on average, as age increases from log(age) ∼ 8.0, reaching
a maximum at log(age) ∼ 8.5, and it decreases thereafter. There is a large scatter in the AGB luminosity fraction
for given ages, which is mainly due to stochastic effects. We discuss this result in comparison with five simple stellar
population models. The maximum Ks band AGB luminosity fraction for bright clusters is reproduced by the models
that expect the value of 0.7–0.8 at log(age) = 8.5–8.7. We discuss the implication of our results with regard to the
study of size and mass evolution of galaxies.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1308.5468

A new population of planetary nebulæ discovered in the Large
Magellanic Cloud. IV: The outer LMC

Warren A. Reid1,2 and Quentin A. Parker1,2,3

1Department of Physics and Astronomy, Macquarie University, Sydney NSW, Australia
2Center for Astronomy, Astrophysics and Astrophotonics, Macquarie University, Sydney, NSW, Australia
3Australian Astronomical Observatory, Sydney, Australia

We have extended our PNe survey to the outer ∼ 64 deg2 of the LMC using maps from the Magellanic Cloud Emission
Line Survey (MCELS) and the UK Schmidt Telescope (UKST) Hα survey. Although the MCELS survey has poorer
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∼ 5′′ resolution than both the UKST Hα survey and the original Hα median stacked map in the LMC’s central 25
deg2, it has the advantage of additional narrow-band filters at Hα, [O iii] and [S ii] providing improved diagnostic
capabilities. Using these data to uncover new emission line candidates we have so far spectroscopically confirmed an
extra 63 LMC PNe which we present here for the first time. We have also independently recovered and spectroscopically
confirmed 107 of the 109 (98%) PNe that were previously known to exist in the outer LMC. The majority of our newly
discovered and previously known PNe were confirmed using the AAΩ multi-object fibre spectroscopy system on the
3.9-m Anglo-Australian Telescope (AAT) and the 6dF multi-object spectrograph on the UKST. These newly identified
PNe were cross-checked against extant multi-wavelength imaging surveys in the near and mid-infrared in particular
and against the latest emission-line ratio diagnostic plots for improved confidence in PNe identification.

Accepted for publication in MNRAS
Available from arXiv:1308.5484

The VLT–FLAMES Tarantula Survey XII. Rotational velocities of the
single O-type stars

O.H. Ramı́rez-Agudelo 1, S. Simón-Dı́az2,3, H. Sana 1,4, A. de Koter1,5, C. Sab́ın-Sanjuĺıan2,3, S.E. de Mink6,7, P.

L. Dufton8, G. Gräfener 9, C.J. Evans10, A. Herrero2,3, N. Langer11, D.J. Lennon12, J. Máız Apellániz13, N.

Markova14, F. Najarro15, J. Puls16, W.D. Taylor 10 and J.S. Vink9

1Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH, Amsterdam, The Netherlands
2Instituto de Astrof́ısica de Canarias, C/ Vı́a Láctea s/n, E-38200 La Laguna, Tenerife, Spain
3Departamento de Astrof́ısica, Universidad de La Laguna, Avda. Astrof́ısico Francisco Sánchez s/n, E-38071 La Laguna, Tenerife, Spain
4Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
5Instituut voor Sterrenkunde, Universiteit Leuven, Celestijnenlaan 200 D, 3001, Leuven, Belgium
6Observatories of the Carnegie Institution for Science, 813 Santa Barbara St., Pasadena, CA 91101, USA
7Cahill Center for Astrophysics, California Institute of Technology, Pasadena, CA 91125, USA
8Astrophysics Research Centre, School of Mathematics and Physics, Queen’s University of Belfast, Belfast BT7 1NN, UK
9Armagh Observatory, College Hill, Armagh, BT61 9DG, Northern Ireland, UK
10UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, UK
11Argelander-Institut für Astronomie, Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
12European Space Astronomy Centre (ESAC), Camino bajo del Castillo, s/n Urbanizacion Villafranca del Castillo, Villanueva de la Cañada,

E-28692 Madrid, Spain
13Instituto de Astrof́ısica de Andalućıa–CSIC, Glorieta de la Astronomı́a s/n, E-18008 Granada, Spain
14Institute of Astronomy with NAO, Bulgarian Academy of Science, P.O. Box 136, 4700 Smoljan, Bulgaria
15Centro de Astrobioloǵıa (CSIC-INTA), Ctra. de Torrejón a Ajalvir km-4, E-28850 Torrejón de Ardoz, Madrid, Spain
16Universitätssternwarte, Scheinerstraße 1, 81679 München, Germany

Context: The 30 Doradus (30 Dor) region of the Large Magellanic Cloud, also known as the Tarantula Nebula, is the
nearest starburst region. It contains the richest population of massive stars in the Local Group and it is thus the best
possible laboratory to investigate open questions in the formation and evolution of massive stars.
Aims: Using ground based multi-object optical spectroscopy obtained in the framework of the VLT–FLAMES Taran-
tula Survey (VFTS), we aim to establish the (projected) rotational velocity distribution for a sample of 216 presumably
single O-type stars in 30 Dor. The size of the sample is large enough to obtain statistically significant information and
to search for variations among sub-populations – in terms of spectral type, luminosity class, and spatial location – in
the field of view.
Methods: We measured projected rotational velocities, vrot, by means of a Fourier transform method and a profile
fitting method applied on a set of isolated spectral lines. We also used an iterative deconvolution procedure to infer
the probability density, P (veq), of the equatorial rotational velocity, veq.
Results: The distribution of vrot shows a two-component structure: a peak around 80 km s−1 and a high-velocity tail
extending up to ∼ 600 km s−1. This structure is also present in the inferred distribution P (veq) with around 80% of
the sample having 0 < veq ≤ 300 km s−1 and the other 20% distributed in the high-velocity region. The presence of
the low-velocity peak is consistent with that found in other studies for late O- and early B-type stars.
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Conclusions: Most of the stars in our sample rotate with a rate less than 20% of their break-up velocity. For the bulk
of the sample, mass-loss in a stellar wind and/or envelope expansion is not efficient enough to significantly spin down
these stars within the first few Myr of evolution. If massive-star formation results in stars rotating at birth with a
large fraction of their break-up velocities, an alternative braking mechanism, possibly magnetic fields, is thus required
to explain the present day rotational properties of the O-type stars in 30 Dor. The presence of a sizeable population
of fast rotators is compatible with recent population synthesis computations that investigate the influence of binary
evolution on the rotation rate of massive stars. Despite the fact that we have excluded stars that show significant
radial velocity variations, our sample may have remained contaminated by post-interaction binary products. The fact
that the high-velocity tail may be preferentially (and perhaps even exclusively), populated by post-binary interaction
products, has important implications for the evolutionary origin of systems that produce gamma-ray bursts.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1309.2929

A comparative study of giant molecular clouds in M 51, M 33 and the
Large Magellanic Cloud

Annie Hughes1, Sharon E. Meidt1, Dario Colombo1, Eva Schinnerer1, Jerôme Pety2,3, Adam K. Leroy4, Clare L.

Dobbs5, Santiago Garćıa-Burillo6, Todd A. Thompson7,8, Gaëlle Dumas2, Karl F. Schuster2 and Carsten Kramer9

1Max Planck Institute for Astronomy, Königstuhl 17, 69117 Heidelberg, Germany
2Institut de Radioastronomie Millimétrique, 300 Rue de la Piscine, F-38406 Saint Martin d’Hères, France
3Observatoire de Paris, 61 Avenue de l’Observatoire, F-75014 Paris, France
4National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, VA 22903, USA
5Astrophysics Group, University of Exeter, Stocker Road, Exeter EX4 4QL, UK
6Observatorio Astronómico Nacional – OAN, Observatorio de Madrid Alfonso XII, 3, 28014 – Madrid, Spain
7Department of Astronomy, The Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA
8Center for Cosmology and AstroParticle Physics, The Ohio State University, 191 W. Woodruff Ave., Columbus, OH 43210, USA
9Instituto Radioastronomı́a Milimétrica, Av. Divina Pastora 7, Nucleo Central, 18012 Granada, Spain

We compare the properties of giant molecular clouds (GMCs) in M51 identified by the Plateau de Bure Interferometer
Whirlpool Arcsecond Survey (PAWS) with GMCs identified in wide-field, high resolution surveys of CO emission in
M 33 and the Large Magellanic Cloud (LMC). We find that GMCs in M 51 are larger, brighter and have higher velocity
dispersions relative to their size than equivalent structures in M33 and the LMC. These differences imply that there
are genuine variations in the average mass surface density of the different GMC populations. To explain this, we
propose that the pressure in the interstellar medium surrounding the GMCs plays a role in regulating their density
and velocity dispersion. We find no evidence for a correlation between size and linewidth in any of M51, M33 or the
LMC when the CO emission is decomposed into GMCs, although moderately robust correlations are apparent when
regions of contiguous CO emission (with no size limitation) are used. Our work demonstrates that observational bias
remains an important obstacle to the identification and study of extragalactic GMC populations using CO emission,
especially in molecule-rich galactic environments.

Accepted for publication in ApJ
Available from arXiv:1309.3453

Swift J053041.9−665426, a new Be/X-ray binary pulsar in the Large
Magellanic Cloud

G. Vasilopoulos1, P. Maggi1, F. Haberl1, R. Sturm1, W. Pietsch1, E.S. Bartlett2 and M.J. Coe2

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748 Garching, Germany
2School of Physics and Astronomy, University of Southampton, Highfield, Southampton SO17 1BJ, UK

We observed the newly discovered X-ray source Swift J053041.9−665426 in the X-ray and optical regime to confirm its
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proposed nature as a high mass X-ray binary. We obtained XMM–Newton and Swift X-ray data, along with optical
observations with the ESO Faint Object Spectrograph, to investigate the spectral and temporal characteristics of
Swift J053041.9−665426. The XMM–Newton data show coherent X-ray pulsations with a period of 28.77521(10) s
(1σ). The X-ray spectrum can be modelled by an absorbed power law with photon index within the range 0.76 to
0.87. The addition of a black body component increases the quality of the fit but also leads to strong dependences of
the photon index, black-body temperature and absorption column density. We identified the only optical counterpart
within the error circle of XMM–Newton at an angular distance of ∼ 0.′′8, which is 2MASS J05304215−6654303. We
performed optical spectroscopy from which we classify the companion as a B0–1.5Ve star. The X-ray pulsations and
long-term variability, as well as the properties of the optical counterpart, confirm that Swift J053041.9−665426 is a
new Be/X-ray binary pulsar in the Large Magellanic Cloud.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1309.0736

Fossil imprint of a powerful flare at the Galactic Centre along the
Magellanic Stream

Joss Bland-Hawthorn1, Phil Maloney2, Ralph Sutherland3 and Greg Madsen4

1University of Sydney, Australia
2University of Colorado, USA
3Australia National University, Australia
4University of Cambridge, UK

The Fermi satellite discovery of the gamma-ray emitting bubbles extending 50◦ (10 kpc) from the Galactic Centre has
revitalized earlier claims that our Galaxy has undergone an explosive episode in the recent past. We now explore a
new constraint on such activity. The Magellanic Stream is a clumpy gaseous structure passing over the South Galactic
Pole (SGP) at a distance of at least 50–100 kpc. Patchy Hα emission discovered along the Magellanic Stream over the
SGP is a factor of five too bright to have been produced by the Galactic stellar population. Time-dependent models
of Stream clouds exposed to a flare in ionising photon flux show that the ionised gas must recombine and cool for a
time interval 0.6–2.9 Myr for the emitted Hα surface brightness to drop to the observed level. A nuclear starburst is
ruled out. Sgr A⋆ is a more likely candidate because it is two orders of magnitude more efficient at converting gas to
UV radiation. The central black hole (4× 106 M⊙) can supply the required ionising luminosity with a fraction of the
Eddington accretion rate (3–30%). In support of nuclear activity, the Hα emission along the Stream has a polar angle
dependence peaking close to the SGP. Moreover, it is now generally accepted that the Stream over the SGP must be
further than the Magellanic Clouds. At the lower halo gas densities, shocks become too ineffective and are unlikely
to give rise to a polar angle dependence in the Hα emission. Thus it is likely that the Stream emission arose from
a ‘Seyfert flare’ that was active 1–3 Myr ago, consistent with the cosmic ray lifetime in the Fermi bubbles. Sgr A⋆

activity today is greatly suppressed (70–80 dB) relative to the Seyfert outburst.

Accepted for publication in Astrophysical Journal (Nov 1st, 2013)
Available from arXiv:1309.5455
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Conference Papers

Putting the Diffuse Interstellar Bands on the map – literally!
Jacco Th. van Loon1

1Lennard-Jones Laboratories, Keele University, ST5 5BG, United Kingdom

In a quest to further our understanding of the diffuse interstellar medium (ISM) as well as the unidentified carriers of
the diffuse interstellar bands (DIBs), we are mapping DIBs across the sky using hundreds of hot stars as background
torches – globular clusters (in particular ω Centauri), nearby stars in and around the Local Bubble, and stars within
the Magellanic Clouds. I describe the results so far obtained and our current experiments.

Oral contribution, published in IAU Symposium 297 ”The Diffuse Interstellar Bands”, CUP proceed-
ings, eds. Jan Cami & Nick Cox
Available from arXiv:1308.3343

Local Group and star cluster dynamics from HSTPROMO (The Hubble
Space Telescope Proper Motion Collaboration)

Roeland P. van der Marel1 and 19 co-authors2

1STScI, USA
2The HSTPROMO Collaboration

The Hubble Space Telescope (HST) has proven to be uniquely suited for the measurement of proper motions (PMs) of
stars and galaxies in the nearby Universe. Here we summarize the main results and ongoing studies of the HSTPROMO
collaboration, which over the past decade has executed some two dozen observational and theoretical HST projects
on this topic. This is continuing to revolutionize our dynamical understanding of many objects, including: globular
clusters; young star clusters; stars and stellar streams in the Milky Way halo; Local Group galaxies, including dwarf
satellite galaxies, the Magellanic Clouds, and the Andromeda galaxy; and AGN Black Hole Jets.

Oral contribution, published in ”Structure and Dynamics of Disk Galaxies”, eds. M.S. Seigar & P.
Treuthardt, ASP Conference Series
Available from arXiv:1309.2014
and from http://www.stsci.edu/∼marel/hstpromo.html (HSTPROMO home page with more information, movies, and
images)

Distance determination from the Cepheids and RRLyræ
period–luminosity relations

Chow-Choong Ngeow1, Wolfgang Gieren2 and Christopher Klein3

1Graduate Institute of Astronomy, National Central University, Taiwan
2Departamento de Astronomı́a, Universidad de Concepción, Chile
3Astronomy Department, University of California, Berkeley, USA

Cepheids and RR Lyræ are important pulsating variable stars in distance scale work to serve as standard candles.
Cepheids are young Population I stars hence they are found mostly in spiral and irregular galaxies. Cepheids follow
well-defined period–luminosity (PL) relations from optical to near-infrared bands, and extending to mid-infrared. On
the other hand, RRLyræ are old Population II stars, they are mostly found in globular clusters and dwarf galaxies.
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The RR Lyræ PL relations only exist in the near-infrared and mid-infrared wavelengths, as their optical luminosities
are quite constant on the color–magnitude diagram (instead, V-band absolute magnitudes of RR Lyræ follow the MV–
[Fe/H] relation). In this article, we review some of the recent development and calibration of Cepheids and RRLyræ
PL relations. For Cepheids, we discuss the calibration of PL relations via the Galactic and LMC (Large Magellanic
Cloud) routes. For RRLyræ, we summarize some recent work in developing the mid-infrared PL relations.

Oral contribution, published in IAUS 301: ”Precision Asteroseismology – Celebration of the Scientific
Opus of Wojtek Dziembowski”
Available from arXiv:1309.3481

Rotational properties of the O-type star population in the Tarantula
region

O.H. Ramı́rez-Agudelo 1, S. Simón-Dı́az2,3, H. Sana1,4, A. de Koter1,5, C. Sab́ın-Sanjuĺıan2,3, S.E. de Mink6,7, P.L.

Dufton8, G. Gräfener 9, C.J. Evans10, A. Herrero2,3, N. Langer11, D.J. Lennon 12, J. Máız Apellániz13, N.

Markova14, F. Najarro15, J. Puls16, W.D. Taylor10 and J.S. Vink9

1Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH, Amsterdam, The Netherlands
2Instituto de Astrof́ısica de Canarias, C/ Vı́a Láctea s/n, E-38200 La Laguna, Tenerife, Spain
3Departamento de Astrof́ısica, Universidad de La Laguna, Avda. Astrof́ısico Francisco Sánchez s/n, E-38071 La Laguna, Tenerife, Spain
4Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
5Instituut voor Sterrenkunde, Universiteit Leuven, Celestijnenlaan 200 D, 3001, Leuven, Belgium
6Observatories of the Carnegie Institution for Science, 813 Santa Barbara St, Pasadena, CA 91101, USA
7Cahill Center for Astrophysics, California Institute of Technology, Pasadena, CA 91125, USA
8Astrophysics Research Centre, School of Mathematics and Physics, Queen’s University of Belfast, Belfast BT7 1NN, UK
9Armagh Observatory, College Hill, Armagh, BT61 9DG, Northern Ireland, UK
10UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, UK
11Argelander-Institut für Astronomie, Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
12European Space Astronomy Centre (ESAC), Camino bajo del Castillo, s/n Urbanizacion Villafranca del Castillo, Villanueva de la Cañada,

E-28692 Madrid, Spain
13Instituto de Astrof́ısica de Andalućıa–CSIC, Glorieta de la Astronomı́a s/n, E-18008 Granada, Spain
14Institute of Astronomy with NAO, Bulgarian Academy of Science, P.O. Box 136, 4700 Smoljan, Bulgaria
15Centro de Astrobioloǵıa (CSIC-INTA), Ctra. de Torrejón a Ajalvir km-4, E-28850 Torrejón de Ardoz, Madrid, Spain
16Universitätssternwarte, Scheinerstraße 1, 81679 München, Germany

The 30 Doradus (30 Dor) region in the Large Magellanic Cloud (also known as the Tarantula Nebula) is the nearest
massive starburst region, containing the richest sample of massive stars in the Local Group. It is the best possible
laboratory to investigate aspects of the formation and evolution of massive stars. Here, we focus on rotation which is
a key parameter in the evolution of these objects. We establish the projected rotational velocity, ve sin i, distribution
of an unprecedented sample of 216 radial velocity constant (∆RV ≤ 20 km s−1) O-type stars in 30 Dor observed in
the framework of the VLT–FLAMES Tarantula Survey (VFTS). The distribution of ve sin i shows a two-component
structure: a peak around 80 km s−1 and a high-velocity tail extending up to ∼ 600 km s−1. Around 75% of the
sample has 0 ≤ ve sin i ≤ 200 km s−1 with the other 25% distributed in the high-velocity tail. The presence of the
low-velocity peak is consistent with that found in other studies of late-O and early-B stars. The high-velocity tail is
compatible with expectations from binary interaction synthesis models and may be predominantly populated by post-
binary interaction, spun-up, objects and mergers. This may have important implications for the nature of progenitors
of long-duration gamma ray bursts.

Poster contribution, published in “Massive stars: from α to Ω”, 10–14 June 2013, Rhodes, Greece
Available from arXiv:1309.7250
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Announcement

10,000 Days of Supernova 1987A

First announcement
2014 CAASTRO annual science conference

Supernovæ in the local Universe
Celebrating 10,000 days of supernova 1987A

11th–15th August 2014
Coffs Harbour, New South Wales, Australia

Summary:

A conference on the physics of nearby supernovæ

WWW site: http://caastro.org/event/2014-supernova

Registration opens 1 Dec 2013

Email supernova@caastro.org to ensure you receive further announcements

Rationale:
Supernovæ are a core element of modern astrophysics, providing fundamental insights into stellar evolution, the in-
terstellar medium, astroparticle physics, nucleosynthesis and cosmology. While astronomers now routinely detect
enormous numbers of supernovæ every year at increasingly large distances, wide-field surveys and all-sky monitoring
are now providing an important new element to such studies: there are a growing number of new supernovæ being
discovered very close to home.

Our modern understanding of supernovæ in the local Universe began with Supernova 1987A, for which mid-2014
marks 10,000 days since its discovery. Since that singular event, many other supernovæ have been found within tens
of megaparsecs of Earth. These events have allowed detailed studies of individual sources and their environments,
providing new physical insight on progenitor stars, explosion mechanisms and their aftermath.

At this conference we will explore all the rich information that nearby supernovæ now provide, and will discuss ways
in which the new generation of wide-field surveys can further add to this harvest. Topics to be discussed will include:

⋆ Observations and modelling of individual nearby supernovæ

⋆ Observations and constraints on supernova progenitors

⋆ Progenitor mass loss, pre-supernova activity and supernova ”imposters”

⋆ Theories of core collapse, thermonuclear supernovæ and explosion mechanisms

⋆ Supernova 1987A at 10,000 days

⋆ Historical supernovæ, young supernova remnants and light echoes

⋆ Wide-field surveys, automated classification and new types of transients

⋆ Future instruments: SKA, LSST, eROSITA
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Initial list of invited speakers (all confirmed):
Thierry Foglizzo France
Haley Gomez UK
Mansi Kasliwal USA
Dick McCray USA
Raffaella Margutti USA
Tara Murphy Australia
Peter Nugent USA
Armin Rest USA
Fritz Röpke Germany
Stephen Smartt UK
Nathan Smith USA
Sung-Chul Yoon Korea

This meeting is the second in the annual series of CAASTRO conferences in wide-field astronomy, and will be held
in Coffs Harbour, 500 km north of Sydney on the east coast of Australia. Coffs Harbour is a beautiful coastal town
of 25,000 people, surrounded by national parks and unspoilt beaches. Coffs Harbour airport (CFS) is serviced by all
major Australian airlines, with multiple direct flights per day from Sydney, Melbourne and Brisbane.

Key dates:
Registration/abstracts open : 1 Dec 2013
Abstract Deadline : 15 May 2014
Early Registration Deadline : 15 May 2014
Final Program : 15 Jun 2014

Scientific Organising Committee:
Stéphane Blondin France
Roger Chevalier USA
Claes Fransson Sweden
Bryan Gaensler Australia, chair
Avishay Gal-Yam Israel
Norbert Langer Germany
Kate Maguire UK
Maryam Modjaz USA
Ken’ichi Nomoto Japan
Alicia Soderberg USA
Brian Schmidt Australia
Stuart Sim UK

Local Organising Committee:
Michael Childress ANU / CAASTRO
Bryan Gaensler U. Sydney / CAASTRO
Kate Gunn U. Sydney / CAASTRO
Brad Tucker ANU
Kylie Williams U. Sydney / CAASTRO
Fang Yuan ANU / CAASTRO

For information on the conference, please email supernova@caastro.org

See also http://caastro.org/event/2014-supernova
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