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Figure 1: The remarkable change in spectral of the Luminous Blue Variable R 71 in the LMC during its current major
and long-lasting eruption, from B-type to G0. Even more surprising is the appearance of prominent He ii emission
before the eruption, totally at odds with its spectral type at the time. Explore more spectra of this and other LBVs
in Walborn et al. (2017).
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Editorial

Dear Colleagues,

It is my pleasure to present you the 146th issue of the Magellanic Clouds Newsletter. Besides an unusually large
abundance of papers on X-ray binaries and massive stars you may be interested in the surprising claim of young
stellar objects in mature clusters, while a massive intermediate-age cluster in the SMC shows no evidence for multiple
populations. Marvel at the superb image of R 136 and another paper suggesting a scenario for its formation involving
gas accreted from the SMC – adding evidence for such interaction to other indications found over the past twelve years.

Congratulations with the quarter-centennial birthday of OGLE! They are going to celebrate it, and you are all invited
– see the announcement.

Further meetings will take place in Heraklion (Be-star X-ray binaries) and Hull (Magellanic Clouds), and again in
Poland (RR Lyræ).

The Southern African Large Telescope and the South African astronomical community are looking for an inspiring,
ambitious and world-leading candidate for the position of SALT chair at a South African university of your choice –
please consider the advertisement for this tremendous opportunity.

The next issue is planned to be distributed on the 1st of June 2017.

Editorially Yours,

Jacco van Loon

Figure 2: And because we cannot get enough of it: here is another striking result presented in Walborn et al. (2017):
correlation between peak visual brightness and spectral type, for a sample of LBVs in the LMC. (Note by the editor: the
bolometric luminosity is remarkably constant – these are indeed eruptions, an expanding photosphere, not explosions.)
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Refereed Journal Papers

Astrophysical properties of star clusters in the Magellanic Clouds
homogeneously estimated by ASteCA

G.I. Perren1,3, A.E. Piatti2,3 and R.A. Vázquez1,3

1Facultad de Ciencias Astronómicas y Geof́ısicas (UNLP), IALP–CONICET, La Plata, Argentina
2Observatorio Astronómico, Universidad Nacional de Córdoba, Córdoba, Argentina
3Consejo Nacional de Investigaciones Cient́ıficas y Técnicas (CONICET), Buenos Aires, Argentina

Aims: We seek to produce a homogeneous catalog of astrophysical parameters of 239 resolved star clusters, located in
the Small and Large Magellanic Clouds, observed in the Washington photometric system.
Methods: The cluster sample was processed with the recently introduced Automated Stellar Cluster Analysis (ASteCA)
package, which ensures both an automatized and a fully reproducible treatment, together with a statistically based
analysis of their fundamental parameters and associated uncertainties. The fundamental parameters determined for
each cluster with this tool, via a color–magnitude diagram (CMD) analysis, are metallicity, age, reddening, distance
modulus, and total mass.
Results: We generated a homogeneous catalog of structural and fundamental parameters for the studied cluster sam-
ple and performed a detailed internal error analysis along with a thorough comparison with values taken from 26
published articles. We studied the distribution of cluster fundamental parameters in both Clouds and obtained their
age–metallicity relationships.
Conclusions: The ASteCA package can be applied to an unsupervised determination of fundamental cluster param-
eters, which is a task of increasing relevance as more data becomes available through upcoming surveys.

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1701.08640

Confirmation of six Be X-ray binaries in the Small Magellanic Cloud
V.A. McBride1,2, A. González-Galán3, A.J. Bird4, M.J. Coe4, E.S. Bartlett1,5, R. Dorda3, F. Haberl6, A. Marco3, I.

Negueruela3, M.P.E. Schurch1, R. Sturm6, D.A.H. Buckley2 and A. Udalski7

1Department of Astronomy, University of Cape Town, South Africa
2South African Astronomical Observatory, South Africa
3Departamento de F́ısica, Ingenieŕıa de Sistemas y Teoŕıa de la Señal, Universidad de Alicante, Spain
4School of Physics & Astronomy, University of Southampton, UK
5European Southern Observatory, Chile
6Max-Planck-Institut für extraterrestrische Physik, Germany
7Warsaw University Observatory, Poland

The X-ray binary population of the Small Magellanic Cloud (SMC) contains a large number of massive X-ray binaries
and the recent survey of the SMC by XMM–Newton has resulted in almost 50 more tentative High Mass X-ray Binary
(HMXB) candidates. Using probability parameters from Haberl & Sturm, together with the optical spectra and timing
in this work, we confirm six new massive X-ray binaries in the SMC. We also report two very probable binary periods;
of 36.4 d in XMM1859 and of 72.2 d in XMM2300. These Be X-ray binaries are likely part of the general SMC
population which rarely undergoes an X-ray outburst.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1701.05765
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SMCX-3: the closest ultraluminous X-ray source powered by a neutron
star with non-dipole magnetic field

S. Tsygankov1,2, V. Doroshenko3, A. Lutovinov2,4, A. Mushtukov5,6,2 and J. Poutanen1,7

1Tuorla Observatory, Department of Physics and Astronomy, University of Turku, Finland
2Space Research Institute of the Russian Academy of Sciences, Moscow, Russia
3Institut für Astronomie und Astrophysik, Universität Tübingen, Germany
4Moscow Institute of Physics and Technology, Moscow region, Dolgoprudnyi, Russia
5Anton Pannekoek Institute, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands
6Pulkovo Observatory of the Russian Academy of Sciences, Saint Petersburg 196140, Russia
7Nordita, KTH Royal Institute of Technology and Stockholm University, Roslagstullsbacken 23, SE-10691 Stockholm, Sweden

Magnetic field of accreting neutron stars determines their overall behaviour including the maximum possible luminosity.
Some models require an above-average magnetic field strength (> 1013 G) in order to explain super-Eddington mass
accretion rate in the recently discovered class of pulsating ultraluminous X-ray sources (ULX). The peak luminosity
of SMC X-3 during its major outburst in 2016–2017 reached ∼ 2.5 × 1039 erg s−1 comparable to that in ULXs thus
making this source the nearest ULX-pulsar. SMC X-3 belongs to the class of transient X-ray pulsars with Be optical
companions, and exhibited a giant outburst in July 2016 – February 2017. The source has been observed during
the entire outburst with the Swift/XRT and Fermi/GBM telescopes, as well as the NuSTAR observatory. Collected
data allowed us to estimate the magnetic field strength of the neutron star in SMCX-3 using several independent
methods. Spin evolution of the source during and between the outbursts and the luminosity of the transition to
so-called propeller regime in the range of (0.3–7)×1035 erg s−1 imply relatively weak dipole field of (1–5)×1012 G. On
the other hand, there is also evidence for much stronger field in the immediate vicinity of the neutron star surface.
In particular, transition from super- to sub-critical accretion regime associated with cease of the accretion column,
absence of cyclotron absorption features in the broadband X-ray spectrum of the source obtained with NuSTAR
and very high peak luminosity favor an order of magnitude stronger field. This discrepancy makes SMC X-3 a good
candidate to posses significant non-dipolar components of the field, and an intermediate source between classical X-ray
pulsars and accreting magnetars which may constitute an appreciable fraction of ULX population.

Submitted to MNRAS
Available from http://arxiv.org/abs/1702.00966

The orbital nature of 81 ellipsoidal red giant binaries in the Large
Magellanic Cloud

J.D. Nie1, P.R. Wood2 and C.P. Nicholls3

1Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China
2Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
3Institute for Astrophysics, University of Vienna, Türkenschanzstraße 17, A-1180 Wien, Austria

In this paper, we collect a sample of 81 ellipsoidal red giant binaries in the Large Magellanic Cloud (LMC), and we
study their orbital natures individually and statistically. The sample contains 59 systems with circular orbits and 22
systems with eccentric orbits. We derive orbital solutions using the 2010 version of the Wilson–Devinney code. The
sample is selection-bias corrected, and the orbital parameter distributions are compared to model predictions for the
LMC and to observations in the solar vicinity. The masses of the red giant primaries are found to range from about
0.6 to 9 M⊙ with a peak at around 1.5 M⊙, in agreement with studies of the star formation history of the LMC, which
find a burst of star formation beginning around 4 Gyr ago. The observed distribution of mass ratios q = m2/m1 is
more consistent with the flat q distribution derived for the solar vicinity by Raghavan et al. than it is with the solar
vicinity q distribution derived by Duquennoy & Mayor. There is no evidence for an excess number of systems with
equal mass components. We find that about 20% of the ellipsoidal binaries have eccentric orbits, twice the fraction
estimated by Soszynski et al. Our eccentricity evolution test shows that the existence of eccentric ellipsoidal red giant
binaries on the upper parts of the red giant branch (RGB) can only be explained if tidal circularization rates are
∼ 1/100 the rates given by the usual theory of tidal dissipation in convective stars.

Published in ApJ, 835, 209 (2017)
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The VLT-FLAMES Tarantula Survey XXVI: Properties of the O-dwarf
population in 30Doradus

C. Sab́ın-Sanjulián1,2, S. Simón-Dı́az3,4, A. Herrero3,4, J. Puls5, F.R.N. Schneider6, C.J. Evans7, M. Garcia8, F.

Najarro8, I. Brott9, N. Castro10, P.A. Crowther11, A. de Koter12,13, S.E. de Mink12, G. Gräfener14, N.J. Grin14, G.

Holgado3,4, N. Langer14, D.J.Lennon15, J. Máız Apellániz16, O.H. Ramı́rez-Agudelo7, H. Sana13, W.D. Taylor7, J.S.

Vink17 and N.R. Walborn18

1Departamento de F́ısica y Astronomı́a, Universidad de La Serena, Av. Cisternas 1200 Norte, La Serena, Chile
2Instituto de Investigación Multidisciplinar en Ciencia y Tecnoloǵıa, Universidad de La Serena, Raúl Bitrán 1305, La Serena, Chile
3Instituto de Astrof́ısica de Canarias, E-38200 La Laguna, Tenerife, Spain
4Departamento de Astrof́ısica, Universidad de La Laguna, E-38205 La Laguna, Tenerife, Spain
5LMU Munich, Universitätssternwarte, Scheinerstraße 1, 81679 München, Germany
6Department of Physics, University of Oxford, Denys Wilkinson Building, Keble Road, Oxford OX1 3RH, United Kingdom
7UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh, EH9 3HJ, UK
8Centro de Astrobioloǵıa (CSIC–INTA), Ctra. de Torrejón a Ajalvir km-4, E-28 850 Torrejón de Ardoz, Madrid, Spain
9University of Vienna, Department of Astronomy, Türkenschanzstr. 17, 1180, Vienna, Austria
10Department of Astronomy, University of Michigan, 1085 S. University Avenue, Ann Arbor, MI 48109-1107, USA
11Department of Physics & Astronomy, Hounsfield Road, University of Sheffield, S3 7RH, UK
12Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH, Amsterdam, The Netherlands
13Instituut voor Sterrenkunde, Universiteit Leuven, Celestijnenlaan 200D, 3001, Leuven, Belgium
14Argelander-Institut für Astronomie der Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
15European Space Astronomy Centre (ESAC), Camino bajo del castillo, s/n Urbanización Villafranca del Castillo, Villanueva de la Cañada,

E-28 692 Madrid, Spain
16Centro de Astrobioloǵıa, CSIC–INTA, Campus ESAC, Camino bajo del castillo s/n, E-28 692 Madrid, Spain
17Armagh Observatory, College Hill, Armagh, BT61 9DG, Northern Ireland, UK
18Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA

The VLT-FLAMES Tarantula Survey has observed hundreds of O-type stars in the 30 Doradus region of the Large
Magellanic Cloud (LMC). We study the properties of 105 apparently single O-type dwarfs. To determine stellar and
wind parameters, we used the iacob-gbat package, an automatic procedure based on a large grid of atmospheric
models calculated with the fastwind code. In addition to classical techniques, we applied the Bayesian bonnsai tool
to estimate evolutionary masses. We provide a new calibration of effective temperature vs. spectral type for O-type
dwarfs in the LMC, based on our homogeneous analysis of the largest sample of such objects to date and including all
spectral subtypes. Good agreement with previous results is found, although the sampling at the earliest subtypes could
be improved. Rotation rates and helium abundances are studied in an evolutionary context. We find that most of
the rapid rotators (v sin i > 300 km s−1) in our sample have masses below 25 M⊙ and intermediate rotation-corrected
gravities (log gc between 3.9 and 4.1). Such rapid rotators are scarce at higher gravities (i.e. younger ages) and absent
at lower gravities (larger ages). This is not expected from theoretical evolutionary models, and does not appear to
be due to a selection bias in our sample. We compare the estimated evolutionary and spectroscopic masses, finding a
trend that the former is higher for masses below 20 M⊙. This can be explained as a consequence of limiting our sample
to the O-type stars, and we see no compelling evidence for a systematic mass discrepancy. For most of the stars in
the sample we were unable to estimate the wind-strength parameter (hence mass-loss rates) reliably, particularly for
objects with luminosity log L/L⊙

<
∼5.1 dex. Ultraviolet spectroscopy is needed to undertake a detailed investigation of

the wind properties of these dwarfs.

Accepted for publication in A&A
Available from http://arxiv.org/abs/1702.04773
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Carbon and oxygen in H ii regions of the Magellanic Clouds: abundance
discrepancy and chemical evolution

L. Toribio San Cipriano1,2, G. Domı́nguez-Guzmán3, C. Esteban1,2, J. Garćıa-Rojas1,2, A. Mesa-Delgado4, F.

Bresolin5, M. Rodŕıguez3 and S. Simón-Dı́az1,2

1Insituto de Astrof́ısica de Canarias; E-38200, La Laguna, Tenerife, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna, E-38206, La Laguna, Tenerife, Spain
3Instituto Nacional de Astrof́ısica, Óptica y Electrónica, Apartado Postal 51 y 216, Puebla, México
4Instituto de Astrof́ısica, Facultad de F́ısica, Pontificia Universidad Católica de Chile, Av. Vicuña Mackenna 4860, 782-0436 Macul,

Santiago, Chile
5Institute for Astronomy, 2680 Woodlawn Drive, Honolulu, HI 96822, USA

We present C and O abundances in the Magellanic Clouds derived from deep spectra of H ii regions. The data have
been taken with the Ultraviolet–Visual Échelle Spectrograph at the 8.2-m VLT. The sample comprises 5 H ii regions
in the Large Magellanic Cloud (LMC) and 4 in the Small Magellanic Cloud (SMC). We measure pure recombination
lines (RLs) of C ii and O ii in all the objects, permitting to derive the abundance discrepancy factors (ADFs) for
O2+, as well as their O/H, C/H and C/O ratios. We compare the ADFs with those of other H ii regions in different
galaxies. The results suggest a possible metallicity dependence of the ADF for the low-metallicity objects; but more
uncertain for high-metallicity objects. We compare nebular and B- type stellar abundances and we find that the stellar
abundances agree better with the nebular ones derived from collisionally excited lines (CELs). Comparing these results
with other galaxies we observe that stellar abundances seem to agree better with the nebular ones derived from CELs
in low-metallicity environments and from RLs in high-metallicity environments. The C/H, O/H and C/O ratios show
almost flat radial gradients, in contrast with the spiral galaxies where such gradients are negative. We explore the
chemical evolution analysing C/O vs. O/H and comparing with the results of H ii regions in other galaxies. The LMC
seems to show a similar chemical evolution to the external zones of small spiral galaxies and the SMC behaves as a
typical star-forming dwarf galaxy.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1702.01120

Abundances in photoionized nebulæ of the Local Group and
nucleosynthesis of intermediate mass stars

W.J. Maciel1, R.D.D. Costa1 and O. Cavichia2

1University of São Paulo, Brazil
2University of Itajubá, Brazil

Photoionized nebulæ, comprising H ii regions and planetary nebulæ, are excellent laboratories to investigate the
nucleosynthesis and chemical evolution of several elements in the Galaxy and other galaxies of the Local Group. Our
purpose in this investigation is threefold: (i) compare the abundances of H ii regions and planetary nebulae in each
system in order to investigate the differences derived from the age and origin of these objects, (ii) compare the chemical
evolution in different systems, such as the Milky Way, the Magellanic Clouds, and other galaxies of the Local Group,
and (iii) investigate to what extent the nucleosynthesis contributions from the progenitor stars affect the observed
abundances in planetary nebulæ, which constrains the nucleosynthesis of intermediate mass stars. We show that all
objects in the samples present similar trends concerning distance-independent correlations, and some constraints can
be defined on the production of He and N by the PN progenitor stars.

Accepted for publication in Revista Mexicana de Astronomı́a y Astrof́ısica
Available from http://arxiv.org/abs/1702.03721
and from http://www.astro.iag.usp.br/∼maciel/research/research.html

6

http://arxiv.org/abs/1702.01120
http://arxiv.org/abs/1702.03721
http://www.astro.iag.usp.br/~maciel/research/research.html


Radio planetary nebulæ in the Large Magellanic Cloud
Howard Leverenz1,2, Miroslav D. Filipović1, B. Vukotić3, D. Urošević4,5 and Kevin Grieve1

1Western Sydney University, Locked Bag 1797, Penrith, NSW 2751, Australia
2University of Southern Queensland, Toowoomba, Queensland 4350, Australia
3Astronomical Observatory, Volgina 7, 11060 Belgrade 38, Serbia
4Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
5Isaac Newton Institute of Chile, Yugoslavia Branch

We present 21 new radio-continuum detections at catalogued planetary nebula (PN) positions in the Large Magellanic
Cloud (LMC) using all presently available data from the Australia Telescope Online Archive at 3, 6, 13 and 20 cm.
Additionally, 11 previously detected LMC radio PNe are re-examined with 7 detections confirmed and reported here.
An additional three PNe from our previous surveys are also studied. The last of the 11 previous detections is now
classified as a compact H ii region which makes for a total sample of 31 radio PNe in the LMC. The radio-surface
brightness to diameter (Σ–D) relation is parametrised as Σ ∝ D−β . With the available 6-cm Σ–D data we construct
Σ–D samples from 28 LMC PNe and 9 Small Magellanic Cloud (SMC) radio detected PNe. The results of our
sampled PNe in the Magellanic Clouds (MCs) are comparable to previous measurements of the Galactic PNe. We
obtain β = 2.9 ± 0.4 for the MC PNe compared to β = 3.1 ± 0.4 for the Galaxy. For a better insight into sample
completeness and evolutionary features we reconstruct the Σ–D data probability density function (PDF). The PDF
analysis implies that PNe are not likely to follow linear evolutionary paths. To estimate the significance of sensitivity
selection effects we perform a Monte Carlo sensitivity simulation on the Σ–D data. The results suggest that selection
effects are significant for values larger than β ∼ 2.6 and that a measured slope of β = 2.9 should correspond to a
sensitivity-free value of ∼ 3.4.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1703.01489

A discovery of young stellar objects in older clusters of the Large
Magellanic Cloud

Bi-Qing For1 and Kenji Bekki1

1International Centre for Radio Astronomy Research/ University of Western Australia, Australia

Recent studies have shown that an extended main-sequence turn-off is a common feature among intermediate-age
clusters (1–3 Gyr) in the Magellanic Clouds. Multiple-generation star formation and stellar rotation or interacting
binaries have been proposed to explain the feature. However, it remains controversial in the field of stellar populations.
Here we present the main results of an ongoing star formation among older star clusters in the Large Magellanic Cloud.
Cross-matching the positions of star clusters and young stellar objects has yielded 15 matches with 7 located in the
cluster center. We demonstrate that this is not by chance by estimating local number densities of young stellar objects
for each star cluster. This method is not based on isochrone fitting, which leads to some uncertainties in age estimation
and methods of background subtraction. We also find no direct correlation between atomic hydrogen and the clusters.
This suggests that gas accretion for fueling the star formation must be happening in situ. These findings support for
the multiple-generations scenario as a plausible explanation for the extended main-sequence turn-off.

Published in MNRAS
Available from http://arxiv.org/abs/1703.02661
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The search for multiple populations in Magellanic Cloud clusters III:
No evidence for multiple populations in the SMC cluster NGC419

S. Martocchia1, N. Bastian1, C. Usher1, V. Kozhurina-Platais2, F. Niederhofer2,3, I. Cabrera-Ziri1, E.

Dalessandro4, K. Hollyhead1, N. Kacharov5, C. Lardo1, S. Larsen6, A. Mucciarelli7, I. Platais8, M. Salaris1, M.

Cordero9, D. Geisler10, M. Hilker11, C. Li12 and D. Mackey 13

1Astrophysics Research Institute, Liverpool John Moores University, 146 Brownlow Hill, Liverpool L3 5RF, UK
2Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
3Leibniz-Institut für Astrophysik Potsdam, An der Sternwarte 16, Potsdam 14482, Germany
4INAF, Osservatorio Astronomico di Bologna, via Ranzani 1, 40127, Bologna, Italy
5Max-Planck-Institut für Astronomie, Königstuhl 17, D-69117 Heidelberg, Germany
6Department of Astrophysics/IMAPP, Radboud University, P.O. Box 9010, 6500 GL Nijmegen, The Netherlands
7Department of Physics and Astronomy, University of Bologna, Viale Berti Pichat 6/2, I-40127 Bologna, Italy
8Department of Physics and Astronomy, Johns Hopkins University, 3400 North Charles Street, Baltimore, MD 21218, USA
9Astronomisches Rechen-Institut, Zentrum für Astronomie der Universität Heidelberg, Mönchhofstraße 12–14, D-69120 Heidelberg, Ger-

many
10Departamento de Astronomı́a, Universidad de Concepción, Casilla 160-C, Chile
11European Southern Observatory, Karl-Schwarzschild-Straße 2, D-85748 Garching bei München, Germany
12Department of Physics and Astronomy, Macquarie University, Sydney, NSW 2109, Australia
13Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia

We present the third paper about our ongoing HST survey for the search for multiple stellar populations (MPs) within
Magellanic Cloud clusters. We report here the analysis of NGC 419, a ∼ 1.5 Gyr old, massive (>∼2 × 105 M⊙) star
cluster in the Small Magellanic Cloud (SMC). By comparing our photometric data with stellar isochrones, we set a
limit on [N/Fe] enhancement of <

∼ + 0.5 dex and hence we find that no MPs are detected in this cluster. This is
surprising because, in the first two papers of this series, we found evidence for MPs in 4 other SMC clusters (NGC 121;
Lindsay 1, NGC 339, NGC 416), aged from 6 Gyr up to ∼ 10–11 Gyr. This finding raises the question whether age
could play a major role in the MPs phenomenon. Additionally, our results appear to exclude mass or environment as
the only key factors regulating the existence of a chemical enrichment, since all clusters studied so far in this survey
are equally massive (∼ 1–2× 105 M⊙) and no particular patterns are found when looking at their spatial distribution
in the SMC.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1703.04631

Uncrowding R 136 from VLT/SPHERE extreme adaptive optics
Z. Khorrami1,2, F. Vakili1, T. Lanz1, M. Langlois3,4, E. Lagadec1, M.R. Meyer5,6, S. Robbe-Dubois1, L. Abe1, H.

Avenhaus7, J.L. Beuzit8, R. Gratton9, D. Mouillet8, A. Origné4, C. Petit10 and J. Ramos11

1Université Côte d’Azur, OCA, CNRS, Lagrange, France
2School of Physics and Astronomy, Cardiff University, The Parade, Cardiff CF24 3AA, UK
3Univ. Lyon, Univ Lyon1, Ens de Lyon, CNRS, CRAL UMR5574, F-69230, Saint-Genis-Laval, France
4Aix Marseille Université, CNRS, LAM – Laboratoire d’Astrophysique de Marseille, UMR 7326, 13388, Marseille, France
5Institute for Astronomy, ETH Zurich, Wolfgang-Pauli-Straße 27, CH-8093 Zurich, Switzerland
6Department of Astronomy, University of Michigan, Ann Arbor, MI 48109, U.S.A.
7Departamento de Astronomı́a, Universidad de Chile, Casilla 36-D, Santiago, Chile
8Université Grenoble Alpes, CNRS, IPAG, 38000 Grenoble, France
9INAF – Astronomical Observatory of Padua, Italy
10ONERA – Optics Department, 29 avenue de la Division Leclerc, F-92322 Chatillon Cedex, France
11Max-Planck-Institut für Astronomie, Konigstuhl 17, D-69117 Heidelberg, Germany

This paper presents the sharpest near-IR images of the massive cluster R 136 to date, based on the extreme adaptive
optics of the SPHERE focal instrument implemented on the ESO Very Large Telescope and operated in its IRDIS
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imaging mode.
The crowded stellar population in the core of the R 136 starburst compact cluster remains still to be characterized in
terms of individual luminosities, age, mass and multiplicity. SPHERE/VLT and its high contrast imaging possibilities
open new windows to make progress on these questions.
Stacking-up a few hundreds of short exposures in J and Ks spectral bands over a Field of View (FoV) of 10.′′9× 12.′′3
centered on the R 136 a1 stellar component, enabled us to carry a refined photometric analysis of the core of R 136.
We detected 1110 and 1059 sources in J and Ks images respectively with 818 common sources.
Thanks to better angular resolution and dynamic range, we found that more than 62.6% (16.5%) of the stars, detected
both in J and Ks data, have neighbours closer than 0.′′2 (0.′′1). The closest stars are resolved down to the full width
at half maximum (FWHM) of the point spread function (PSF) measured by Starfinder. Among newly resolved
and/or detected sources R 136 a1 and R 136 c are found to have optical companions and R 136 a3 is resolved as two
stars (PSF fitting) separated by 59± 2 mas. This new companion of R 136 a3 presents a correlation coefficient of 86%
in J and 75% in Ks. The new set of detected sources were used to re-assess the age and extinction of R 136 based on
54 spectroscopically stars that have been recently studied with HST slit-spectroscopy (Crowther et al. 2016) of the
core of this cluster.
Over 90% of these 54 sources revealed visual companions (closer than 0.′′2). We found the most probable age and
extinction for these sources are 1.8+1.2

−0.8 Myr, AJ = 0.45±0.5 mag and AK = 0.2±0.5 mag within the photometric and
spectroscopic error-bars. Additionally, using PARSEC evolutionary isochrones and tracks, we estimated the stellar
mass range for each detected source (common in J and K data) and plotted the generalized histogram of mass (MF
with error-bars).
Using SPHERE data, we have gone one step further and partially resolved and studied the IMF covering mass range
of 3–300 M⊙ at the age of 1 and 1.5 Myr. The density in the core of R 136 (0.1–1.4 pc) is estimated and extrapolated
in 3D and larger radii (up to 6 pc). We show that the stars in the core are still unresolved due to crowding, and the
results we obtained are upper limits. Higher angular resolution is mandatory to overcome these difficulties.

Accepted for publication in A&A
Available from http://arxiv.org/abs/1703.02876

First constraints on the magnetic field strength in extra-Galactic stars:
FORS2 observations of Of?p stars in the Magellanic Clouds

S. Bagnulo1, Y. Nazé2, I.D. Howarth3, N. Morrell4, J.S. Vink1, G.A. Wade5, N. Walborn6, M. Romaniello7,8 and

R. Barbá9

1Armagh Observatory and Planetarium, Armagh BT61 9DG, UK
2Institut d’Astrophysique et de Géophysique, Université de Liège, Belgium
3Department of Physics and Astronomy, University College London, Gower Street, London WC1E 6BT, UK
4Las Campanas Observatory, Carnegie Observatories, Casilla 601, La Serena, Chile
5Department of Physics, Royal Military College of Canada, Canada K7K 4B4
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8Excellence Cluster Universe, Garching bei München, Germany
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Massive O-type stars play a dominant role in our Universe, but many of their properties remain poorly constrained. In
the last decade magnetic fields have been detected in all Galactic members of the distinctive Of?p class, opening the
door to a better knowledge of all O-type stars. With the aim of extending the study of magnetic massive stars to nearby
galaxies, to better understand the role of metallicity in the formation of their magnetic fields and magnetospheres, and
to broaden our knowledge of the role of magnetic fields in massive star evolution, we carried out spectropolarimetry
of five extra-Galactic Of?p stars, and of a couple of dozen neighbouring stars. We were able to measure magnetic
fields with typical error bars from 0.2 to 1.0 kG, depending on the apparent magnitude and on weather conditions.
No magnetic field was firmly detected in any of our measurements, but we were able to estimate upper limits on
the field values of our target stars. One of our targets, 2dFS 936, exhibited an unexpected strengthening of emission
lines. We confirm the unusual behaviour of BI 57, which exhibits a 787 d period with two photometric peaks and one
spectroscopic maximum. The observed strengthening of the emission lines of 2dFS 936, and the lack of detection of a
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strong magnetic field in a star with such strong emission lines is at odds with expectations. Together with the unusual
periodic behaviour of BI 57, it represents a challenge for the current models of Of?p stars. The limited precision that
we obtained in our field measurements (in most cases as a consequence of poor weather) has led to field-strength
upper limits that are substantially larger than those typically measured in Galactic magnetic O stars. Further higher
precision observations and monitoring are clearly required.

Accepted for publication in A&A
Available from http://arxiv.org/abs/1703.00735

Determination of the magnetic fields of Magellanic X-ray pulsars
D.M. Christodoulou1, S.G.T. Laycock1, J. Yang1 and S. Fingerman1

1Univ. of Massachusetts Lowell, USA

The 80 high-mass X-ray binary (HMXB) pulsars that are known to reside in the Magellanic Clouds (MCs) have been
observed by the XMM–Newton and Chandra X-ray telescopes on a regular basis for 15 years, and the XMM–Newton

and Chandra archives contain nearly complete information about the duty cycles of the sources with spin periods
Ps < 100 s. We have rerprocessed the archival data from both observatories and we combined the output products
with all the published observations of 31 MC pulsars with Ps < 100 s in an attempt to investigate the faintest X-ray
emission states of these objects that occur when accretion to the polar caps proceeds at the smallest possible rates.
These states determine the so-called propeller lines of the accreting pulsars and yield information about the magnitudes
of their surface magnetic fields. We have found that the faintest states of the pulsars segregate into five discrete groups
which obey to a high degree of accuracy the theoretical relation between spin period and X-ray luminosity. So the
entire population of these pulsars can be described by just five propeller lines and the five corresponding magnetic
moments (0.29, 0.53, 1.2, 2.9, and 7.3, in units of 1030 G cm3).

Accepted for publication in Reserch in Astronomy and Astrophysics
Available from http://arxiv.org/abs/1703.03885

Unstable standard candles. Periodic light curve modulation in
fundamental mode classical Cepheids

R. Smolec1

1Nicolaus Copernicus Astronomical Center, ul. Bartycka 18, 00-716 Warszawa, Poland

We report the discovery of periodic modulation of pulsation in 51 fundamental mode classical Cepheids of the Magel-
lanic Clouds observed by the Optical Gravitational Lensing Experiment. Although the overall incidence rate is very
low, about 1 per cent in each of the Magellanic Clouds, in the case of the SMC and pulsation periods between 12
and 16 d the incidence rate is nearly 40 per cent. On the other hand, in the LMC the highest incidence rate is 5
per cent for pulsation periods between 8 and 14 d, and the overall amplitude of the effect is smaller. It indicates
that the phenomenon is metallicity dependent. Typical modulation periods are between 70 and 300 d. In nearly all
stars the mean brightness is modulated, which, in principle, may influence the use of classical Cepheids for distance
determination. Fortunately, the modulation of mean brightness does not exceed 0.01 mag in all but one star. Also,
the effect averages out in typical observations spanning a long time base. Consequently, the effect of modulation on
the determination of the distance moduli is negligible. The relative modulation amplitude of the fundamental mode
is also low and, with one exception, it does not exceed 6 per cent. The origin of the modulation is unknown. We
draw a hypothesis that the modulation is caused by the 2:1 resonance between the fundamental mode and the second
overtone that shapes the famous Hertzsprung bump progression.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1703.05358
and from https://doi.org/10.1093/mnras/stx679
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The predicted luminous satellite populations around SMC and
LMC-mass galaxies – A missing satellite problem around the LMC?

Gregory A Dooley1, Annika H.G. Peter2,3, Jeffrey L. Carlin4, Anna Frebel1, Keith Bechtol4 and Beth Willman5

1Department of Physics, Kavli Institute for Astrophysics and Space Research, Massachusetts Institute of Technology, 77 Massachusetts

Avenue, Cambridge, MA 02139, USA
2CCAPP and Department of Physics, The Ohio State University, 191 W. Woodruff Ave., Columbus OH 43210, USA
3Department of Astronomy, The Ohio State University, 140 W. 18th Ave., Columbus OH 43210, USA
4LSST, 933 North Cherry Avenue, Tuscon, AZ 85721, USA
5LSST and Steward Observatory, 933 North Cherry Avenue, Tuscon, AZ 85721, USA

Recent discovery of many dwarf satellite galaxies in the direction of the Small and Large Magellanic Clouds (SMC and
LMC) provokes questions of their origins, and what they can reveal about galaxy evolution theory. Here, we predict
the satellite stellar mass function of Magellanic Cloud-mass host galaxies using abundance matching and reionization
models applied to the Caterpillar simulations. Specifically focusing on the volume within 50 kpc of the LMC,
we predict a mean of 4–8 satellites with stellar mass M⋆ > 104 M⊙, and 3–4 satellites with 80 < M⋆ ≤ 3000 M⊙.
Surprisingly, all 12 currently known satellite candidates have stellar masses of 80 < M⋆ ≤ 3000 M⊙. Reconciling the
dearth of large satellites and profusion of small satellites is challenging and may require a combination of a major
modification of the M⋆–Mhalo relationship (steep, but with an abrupt flattening at 103 M⊙), late reionization for
the Local Group (zreion

<
∼9 preferred), and/or strong tidal stripping. We can more robustly predict that ∼ 53% of

satellites within this volume were accreted together with the LMC and SMC, and ∼ 47% were only ever Milky Way
satellites. Observing satellites of isolated LMC-sized field galaxies is essential to placing the LMC in context, and
to better constrain the M⋆–Mhalo relationship. Modeling known LMC-sized galaxies within 8 Mpc, we predict 1–6
(2–12) satellites with M⋆ > 105 M⊙ (M⋆ > 104 M⊙) within the virial volume of each, and 1–3 (1–7) within a single
1.◦5 diameter field of view, making their discovery likely.

Submitted to MNRAS
Available from http://arxiv.org/abs/1703.05321

A comprehensive library of X-ray pulsars in the Small Magellanic
Cloud: Time evolution of their luminosities and spin periods

J. Yang1,2,3, S.G.T. Laycock2,3, D.M. Christodoulou2,3, S. Fingerman2,4, M.J. Coe5 and J.J. Drake1

1Harvard–Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA
2Lowell Center for Space Science and Technology, University of Massachusetts, Lowell, MA 01854, USA
3Department of Physics and Applied Physics, University of Massachusetts, Lowell, MA 01854, USA
4Department of Mathematical Sciences, University of Massachusetts, Lowell, MA 01854, USA
5Physics and Astronomy, University of Southampton, SO17 1BJ, UK

We have collected and analyzed the complete archive of XMM–Newton (116), Chandra (151), and RXTE (952)
observations of the Small Magellanic Cloud (SMC), spanning 1997–2014. The resulting observational library provides
a comprehensive view of the physical, temporal and statistical properties of the SMC pulsar population across the
luminosity range of LX = 1031.2–1038 erg s−1. From a sample of 67 pulsars we report ∼ 1654 individual pulsar
detections, yielding ∼ 1260 pulse period measurements. Our pipeline generates a suite of products for each pulsar
detection: spin period, flux, event list, high time-resolution light-curve, pulse-profile, periodogram, and spectrum.
Combining all three satellites, we generated complete histories of the spin periods, pulse amplitudes, pulsed fractions
and X-ray luminosities. Some pulsars show variations in pulse period due to the combination of orbital motion and
accretion torques. Long-term spin-up/down trends are seen in 12/11 pulsars respectively, pointing to sustained transfer
of mass and angular momentum to the neutron star on decadal timescales. Of the sample 30 pulsars have relatively
very small spin period derivative and may be close to equilibrium spin. The distributions of pulse-detection and flux
as functions of spin-period provide interesting findings: mapping boundaries of accretion-driven X-ray luminosity, and
showing that fast pulsars (P < 10 s) are rarely detected, which yet are more prone to giant outbursts. Accompanying
this paper is an initial public release of the library so that it can be used by other researchers. We intend the library

11

http://arxiv.org/abs/1703.05321


to be useful in driving improved models of neutron star magnetospheres and accretion physics.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1703.05196

A multi-observatory database of X-ray pulsars in the Magellanic Clouds
J. Yang1,2,3, S.G.T. Laycock2,3, J.J. Drake1, M.J. Coe4, S. Fingerman2,3, J. Hong1, V. Antoniou1 and A. Zezas1

1Harvard–Smithsonian Center for Astrophysics, Cambridge, MA 02138, USA
2Lowell Center for Space Science and Technology, University of Massachusetts, Lowell, MA 01854, USA
3Department of Physics and Applied Physics, University of Massachusetts, Lowell, MA 01854, USA
4Physics & Astronomy, University of Southampton, SO17 1BJ, UK

Using hundreds of XMM–Newton and Chandra archival observations and nearly a thousand RXTE observations, we
have generated a comprehensive library of the known pulsars in the Small and Large Magellanic Clouds (SMC, LMC).
The pulsars are detected multiple times across the full parameter spaces of X-ray luminosity (LX = 1031−−38 erg s−1)
and spin period ( P < 1 s – P > 1000 s) and the library enables time-domain studies at a range of energy scales. The
high time-resolution and sensitivity of the EPIC cameras are complemented by the angular resolution of Chandra and
the regular monitoring of RXTE. Our processing pipeline uses the latest calibration files and software to generate a
suite of useful products for each pulsar detection: event lists, high time-resolution light curves, periodograms, spectra,
and complete histories of Ṗ , the pulsed fraction, etc., in the broad (0.2–12 keV), soft (0.2–2 keV), and hard (2–12
keV) energy bands. After combining the observations from these telescopes, we found that 28 pulsars show long-term
spin up and 25 long-term spin down. We also used the faintest and brightest sources to map out the lower and upper
boundaries of accretion-powered X-ray emission: the propeller line and the Eddington line, respectively. We are in
the process of comparing the observed pulse profiles to geometric models of X-ray emission in order to constrain the
physical parameters of the pulsars. Finally we are preparing a public release of the library so that it can be used by
others in the astronomical community.

Published in Astronomischen Nachrichten
Available from http://arxiv.org/abs/1703.04708
and from http://onlinelibrary.wiley.com/doi/10.1002/asna.201713334/full

Active Luminous Blue Variables in the Large Magellanic Cloud
Nolan R. Walborn1, Roberto C. Gamen2, Nidia I. Morrell3, Rodolfo H. Barbá4, Eduardo Fernández Lajús2 and

Rodolfo Angeloni5

1Space Telescope Science Institute, USA
2Instituto de Astrof́ıisica de La Plata, Argentina
3Las Campanas Observatory, Chile
4Universidad de La Serena, Chile
5Gemini Observatory, Chile

We present extensive spectroscopic and photometric monitoring of two famous and currently highly active LBVs
in the LMC, together with more limited coverage of three further, less known members of the class. R 127 was
discovered as an Ofpe/WN9 star in the 1970s but entered a classical LBV outburst in or about 1980 that is still in
progress, thus enlightening us about the minimum state of such objects. R 71 is currently the most luminous star
in the LMC and continues to provide surprises, such as the appearance of [Ca ii] emission lines, as its spectral type
becomes unprecedentedly late. Moreover, we have discovered a He ii λ4686 emission line in its spectrum that varied
in both intensity and velocity within a few months preceding the current outburst, reminiscent of the periastron
passage in η Carinæ. Most recently, R 71 has developed inverse P Cyg profiles in many metal lines. The other objects
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are HDE 269582, now a ”second R127” that has been followed from Ofpe/WN9 to A type in its current outburst;
HDE 269216 that changed from late B in 2014 to AF in 2016, its first observed outburst; and R 143 in the 30 Doradus
outskirts. The light curves and spectroscopic transformations are correlated in remarkable detail and their extreme
reproducibility is emphasized, both for a given object and among all of them. It is now believed that some LBVs
proceed directly to core collapse; one of these unstable LMC objects may thus oblige in the near future, teaching us
even more about the final stages of massive stellar evolution.

Accepted for publication in Astronomical Journal

Formation of the young massive cluster R 136 triggered by
tidally-driven colliding H i flows

Yasuo Fukui1,2, Kisetsu Tsuge2, Hidetoshi Sano1,2, Kenji Bekki3, Cameron Yozin3, Kengo Tachihara2 and Tsuyoshi

Inoue2

1Institute for Advanced Research, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
2Department of Physics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
3ICRAR, M468, The University of Western Australia, 35 Stirling Highway, Crawley Western Australia 6009, Australia

Understanding of massive cluster formation is one of the important issues of astronomy. By analyzing the H i data,
we have identified that the two H i velocity components (L- and D-components) are colliding toward the H i Ridge, in
the southeastern end of the LMC, which hosts the young massive cluster R 136 and ∼ 400 O/WR stars (Doran et al.
2013) including the progenitor of SN 1987A. The collision is possibly evidenced by bridge features connecting the two
H i components and complementary distributions between them. We frame a hypothesis that the collision triggered
the formation of R 136 and the surrounding high-mass stars as well as the H i & Molecular Ridge. Fujimoto & Noguchi
(1990) advocated that the last tidal interaction between the LMC and the SMC about 0.2 Gyr ago induced collision of
the L- and D-components. This model is consistent with numerical simulations (Bekki & Chiba 2007b). We suggest
that a dense H i partly CO cloud of ∼ 106 M⊙, a precursor of R 136, was formed at the shock-compressed interface
between the colliding L- and D-components. We suggest that part of the low-metalicity gas from the SMC was mixed
in the tidal interaction based on the Planck/IRAS data of dust optical depth.

Submitted to Publications of the Astronomical Society of Japan
Available from http://arxiv.org/abs/1703.0107

Wolf–Rayet spin at low metallicity and its implication for black hole
formation channels

Jorick S. Vink1 and Tim J. Harries2

1Armagh Observatory and Planetarium, Northern Ireland
2University of Exeter, England

The spin of Wolf–Rayet (WR) stars at low metallicity (Z) is most relevant for our understanding of gravitational
wave sources such as GW150914, as well as the incidence of long-duration γ-ray bursts (GRBs). Two scenarios have
been suggested for both phenomena: one of them involves rapid rotation and quasi-chemical homogeneous evolution
(CHE), the other invokes classical evolution through mass loss in single and binary systems. WR spin rates might
enable us to test these two scenarios. In order to obtain empirical constraints on black hole progenitor spin, we infer
wind asymmetries in all 12 known WR stars in the Small Magellanic Cloud (SMC) at Z = 1/5 Z⊙, as well as within
a significantly enlarged sample of single and binary WR stars in the Large Magellanic Cloud (LMC at Z = 1/2 Z⊙),
tripling the sample of Vink (2007). This brings the total LMC sample to 39, making it appropriate for comparison
to the Galactic sample. We measure WR wind asymmetries with VLT-FORS linear spectropolarimetry. We report
the detection of new line effects in the LMC WN star BAT99-43 and the WC star BAT99-70, as well as the famous
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WR/LBV HD 5980 in the SMC, which might be evolving chemically homogeneously. With the previous reported line
effects in the late-type WNL (Ofpe/WN9) objects BAT99-22 and BAT99-33, this brings the total LMC WR sample
to 4, i.e. a frequency of ∼ 10%. Perhaps surprisingly, the incidence of line effects amongst low-Z WR stars is not
found to be any higher than amongst the Galactic WR sample, challenging the rotationally-induced CHE model. As
WR mass loss is likely Z-dependent, our Magellanic Cloud line-effect WR stars may maintain their surface rotation
and fulfill the basic conditions for producing long GRBs, both via the classical post-red supergiant (RSG) or luminous
blue variable (LBV) channel, as well as resulting from CHE due to physics specific to very massive stars (VMS).

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1703.09857

Conference Papers

The evolutionary status of WN3/O3 Wolf–Rayet stars
Kathryn Neugent1, D. John Hillier2 and Nidia Morrell3

1Lowell Observatory, USA
2University of Pittsburgh, USA
3Las Campanas Observatory, Chile

As part of a multi-year survey for Wolf–Rayet stars in the Magellanic Clouds, we have discovered a new type of Wolf–
Rayet star with both strong emission and absorption. While one might initially classify these stars as WN3+O3V
binaries based on their spectra, such a pairing is unlikely given their faint visual magnitudes. Spectral modeling
suggests effective temperatures and bolometric luminosities similar to those of other early-type LMC WNs but with
mass-loss rates that are three to five times lower than expected. They additionally retain a significant amount of
hydrogen, with nitrogen at its CNO-equilibrium value (10× enhanced). Their evolutionary status remains an open
question. Here we discuss why these stars did not evolve through quasi-homogeneous evolution. Instead we suggest
that based on a link with long-duration γ-ray bursts, they may form in lower metallicity environments. A new survey
in M33, which has a large metallicity gradient, is underway.

Oral contribution, published in ”The lives and death-throes of massive stars”, IAU Symposium No.
329, 2017, ed. J.J. Eldridge
Available from http://arxiv.org/abs/1701.08154

Spatial distribution of carbon and oxygen abundances in the Magellanic
Clouds

L. Toribio San Cipriano1,2, C. Esteban1,2, G. Domı́nguez-Guzmán3 and J. Garćıa-Rojas1,2

1Instituto de Astrof́ısica de Canarias, E-38200, La Laguna, Tenerife, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna, E-38206, La Laguna, Tenerife, Spain
3Instituto Nacional de Astrof́ısica, Óptica y Electrónica INAOE, Apartado Postal 51, Puebla, Pue, México

We present chemical abundances of carbon and oxygen in the Large and Small Magellanic Clouds from optical spectra
of H ii regions. We analyze the behavior of the O/H, C/H and C/O abundances ratios and their spatial distribution
inside the galaxies. The results show that the radial gradients can be considered flat for all these elements in both
galaxies. In addition, we compare our results with those of other more massive spiral galaxies. We find a correlation
between the absolute magnitude, MV , of the galaxies and the slopes of C/H and C/O gradients. The more massive
galaxies show steeper C/H and C/O gradients than the less massive ones.

Oral contribution, published in ”Chemical abundances in ionized nebulæ” held in Campos do Jordão,
Brazil, 3–5 November 2016, AAA Workshop Series, vol. 12, eds. G. Hägele, M. Cardaci & E. Pérez-
Montero
Available from http://arxiv.org/abs/1702.02000
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Massive stars in advanced evolutionary stages, and the progenitor of
GW150914

W.-R. Hamann1, L. Oskinova1, H. Todt1, A. Sander1, R. Hainich1, T. Shenar1 and V. Ramachandran1

1Institut für Physik und Astronomie, Universität Potsdam, Germany

The recent discovery of a gravitational wave from the merging of two black holes of ∼ 30 M⊙ each challenges our
incomplete understanding of massive stars and their evolution. Critical ingredients comprise mass-loss, rotation,
magnetic fields, internal mixing, and mass transfer in close binary systems. The imperfect knowledge of these factors
implies large uncertainties for models of stellar populations and their feedback. In this contribution we summarize our
empirical studies of Wolf–Rayet populations at different metallicities by means of modern non-LTE stellar atmosphere
models, and confront these results with the predictions of stellar evolution models. At the metallicity of our Galaxy,
stellar winds are probably too strong to leave remnant masses as high as 30 M⊙, but given the still poor agreement
between evolutionary tracks and observation even this conclusion is debatable. At the low metallicity of the Small
Magellanic Cloud, all WN stars which are (at least now) single are consistent with evolving quasi-homogeneously.
O and B-type stars, in contrast, seem to comply with standard evolutionary models without strong internal mixing.
Close binaries which avoided early merging could evolve quasi-homogeneously and lead to close compact remnants of
relatively high masses that merge within a Hubble time.

Oral contribution, published in ”The lives and death-throes of massive stars”, IAU Symposium No.
329, 2017, ed. J.J. Eldridge
Available from http://arxiv.org/abs/1702.05629
and from http://www.astro.physik.uni-potsdam.de/∼www/research/pub astro 1 de.html

Hα imaging for BeXRBs in the Small Magellanic Cloud
Grigoris Maravelias1, Andreas Zezas2,3,4, Vallia Antoniou3, Despina Hatzidimitriou5 and Frank Haberl6

1Astronomický ústav, Akademie VČ Republiky, Ondřejov, Czechia
2Department of Physics, University of Crete, Heraklion, Greece
3Harvard–Smithsonian Center for Astrophysics, Cambridge, USA
4Foundation for Research and Technology–Hellas (FORTH), Heraklion, Greece
5Department of Physics, University of Athens, Greece
6Max-Planck-Institut für Extraterrestrische Physik, Garching bei München, Germany

The Small Magellanic Cloud (SMC) hosts a large number of high-mass X-ray binaries, and in particular of Be/X-
ray Binaries (BeXRBs; neutron stars orbiting OBe-type stars), offering a unique laboratory to address the effect of
metalicity. One key property of their optical companion is Hα in emission, which makes them bright sources when
observed through a narrow-band Hα filter. We performed a survey of the SMC Bar and Wing regions using wide-
field cameras (WFI@MPG/ESO and MOSAIC@CTIO/Blanco) in order to identify the counterparts of the sources
detected in our XMM–Newton survey of the same area. We obtained broad-band R and narrow-band Hα photometry,
and identified ∼ 10 000 Hα emission sources down to a sensitivity limit of 18.7 mag (equivalent to ∼B8 type Main
Sequence stars). We find the fraction of OBe/OB stars to be 13% down to this limit, and by investigating this fraction
as a function of the brightness of the stars we deduce that Hα excess peaks at the O9–B2 spectral range. Using the
most up-to-date numbers of SMC BeXRBs we find their fraction over their parent population to be ∼ 0.002–0.025
BeXRBs/OBe, a direct measurement of their formation rate.

Oral contribution, published in IAU Symposium 329 ”The lives and death-throes of massive stars”,
Auckland, New Zealand, 28 November – 2 December 2017
Available from http://arxiv.org/abs/1702.04606
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The evolution of red supergiants to supernovæ
Emma R. Beasor1 and Ben Davies 1

1Astrophysics Research Institute, Liverpool John Moores University, Liverpool, L3 5RF, UK

With red supergiants (RSGs) predicted to end their lives as Type II-P core collapse supernova (CCSN), their behaviour
before explosion needs to be fully understood. Mass-loss rates govern RSG evolution towards SN and have strong
implications on the appearance of the resulting explosion. To study how the mass-loss rates change with the evolution
of the star, we have measured the amount of circumstellar material around 19 RSGs in a coeval cluster. Our study has
shown that mass-loss rates ramp up throughout the lifetime of an RSG, with more evolved stars having mass-loss rates
a factor of 40 higher than early stage RSGs. Interestingly, we have also found evidence for an increase in circumstellar
extinction throughout the RSG lifetime, meaning the most evolved stars are most severely affected. We find that,
were the most evolved RSGs in NGC 2100 to go SN, this extra extinction would cause the progenitor’s initial mass to
be underestimated by up to 9 M⊙.

Oral contribution, published in IAUS 329: ”The Lives and Death-Throes of Massive Stars”
Available from http://arxiv.org/abs/1702.04566

The Tarantula Nebula as a template for extragalactic star forming
regions from VLT/MUSE and HST/STIS
P.A. Crowther1, S. Caballero-Nieves1,2, N. Castro3 and C.J. Evans4

1Sheffield, England
2FIT, USA
3Michigan, USA
4UKATC, Scotland

We present VLT/MUSE observations of NGC 2070, the dominant ionizing nebula of 30Doradus in the LMC, plus
HST/STIS spectroscopy of its central star cluster R 136. Integral Field Spectroscopy (MUSE) and pseudo IFS (STIS)
together provides a complete census of all massive stars within the central 30×30 parsec2 of the Tarantula. We discuss
the integrated far-UV spectrum of R 136, of particular interest for UV studies of young extragalactic star clusters.
Strong He ii 1640 Å emission at very early ages (1–2 Myr) from very massive stars cannot be reproduced by current
population synthesis models, even those incorporating binary evolution and very massive stars. A nebular analysis of
the integrated MUSE dataset implies an age of ∼ 4.5 Myr for NGC 2070. Wolf–Rayet features provide alternative age
diagnostics, with the primary contribution to the integrated Wolf–Rayet bumps arising from R140 rather than the
more numerous H-rich WN stars in R 136. Caution should be used when interpreting spatially extended observations
of extragalactic star-forming regions.

Oral contribution, published in IAU Symp. 329: ”The lives and death-throes of massive stars”
Available from http://arxiv.org/abs/1702.03108

Spitzer observations of large amplitude variables in the LMC and IC 1613
Patricia A. Whitelock1,2, Mansi Kasliwal3 and Martha Boyer4,5

1South African Astronomical Observatory, South Africa
2Astronomy Department, University of Cape Town, South Africa
3Division of Physics, Mathematics and Astronomy, CIT, Pasadena, CA91125, USA
4NASA Goddard Space Flight Center, MC 665, 8800 Greenbelt Road, Greenbelt, MD 20771 USA
5Department of Astronomy, University of Maryland, College Park, MD 20742 USA

The 3.6 and 4.5 µm characteristics of AGB variables in the LMC and IC 1613 are discussed. For C-rich Mira variables
there is a very clear period-luminosity-colour relation, where the [3.6]–[4.5] colour is associated with the amount of
circumstellar material and correlated with the pulsation amplitude. The [4.5] period–luminosity relation for dusty
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stars is approximately one mag brighter than for their naked counterparts with comparable periods.

Oral contribution, published in ”Wide-Field Variability Surveys: A 21st Century Perspective”
Available from http://arxiv.org/abs/1702.06797

Pulsating stars in the VMC survey
Maria-Rosa L. Cioni1,2, Vincenzo Ripepi3, Gisella Clementini4, Martin A.T. Groenewegen5, Maria I. Moretti3,

Tatiana Muraveva4 and Smitha Subramanian6

1Leibniz-Institute for Astrophysics Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
2University of Hertfordshire, PAM, College Lane, Hatfield, AL10 9AB, United Kingdom
3INAF–Osservatorio Astronomico di Capodimonte, Salita Moiariello 16, 80131 Napoli, Italy
4INAF–Osservatorio Astronomico di Bologna, via Gobetti 93/3, 40129 Bologna, Italy
5Royal Observatory of Belgium, Ringlaan 3, 1180 Brussels, Belgium
6Kavli Intitute for Astronomy & Astrophysics, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing 100871, China

The VISTA survey of the Magellanic Clouds system (VMC) began observations in 2009 and since then, it has collected
multi-epoch data at Ks and in addition multi-band data in Y and J for a wide range of stellar populations across the
Magellanic system. Among them are pulsating variable stars: Cepheids, RR Lyræ, and asymptotic giant branch stars
that represent useful tracers of the host system geometry.

Oral contribution, published in ”Wide-field variability surveys: a 21st-century perspective”, San Pedro
de Atacama, Chile
Available from http://arxiv.org/abs/1703.06769

Job Advert

Southern African Large Telescope Reaserch Chair

Applications are invited for the position of SALT Astronomy Research Chair, funded by the South African Research
Chair Initiative. The position may be held at any South African Public University, and is co-hosted by the South
African Astronomical Observatory (SAAO).

SALT is a 10-m optical telescope located at the SAAO observing station near Sutherland in the Northern Cape
of South Africa. It enjoys extremely dark skies in a location of geographic advantage. SALT has 3 major instru-
ments: a high-speed imager, a multi-purpose prime focus spectrograph, and a fiber-fed single-object high resolution
spectrograph. It is operated in queue-scheduled mode exclusively. The telescope is owned by a consortium of nine
international partners and is operated by the SAAO. For technical and scientific details visit www.salt.ac.za

The chair is funded for 5 years with the possibility of 5-year renewals to a total of 15 years. Appointment will be at the
level of Tier 1, a senior faculty full professor level. The chair is expected to build a research group of students, postdocs
and collaborators with strong emphasis on attracting, training and retaining South African talent. International Tier
1 chairs may split their residence 50/50 between their home institution abroad and South Africa. Requirements: Ph.D.
in astrophysics or closely related area, record of high quality international research, compatible with SALT and host
university research interests, and experience suitable for full professor appointment. The ideal candidate would play a
leading role in using SALT and other national and international observing facilities. To start the application process
candidates must make contact with the SAAO director: director@saao.ac.za, as soon as possible and well before the
closing date.

Closing Date: 01 May2017
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Announcements

NAM 2017 Parallel Session: The Magellanic Clouds:
Exploring All Aspects of the Magellanic System Including its Link to

the Milky Way

Abstract submission is now open for the NAM 2017 parallel session on “The Magellanic Clouds: Exploring All Aspects
of the Magellanic System Including its Link to the Milky Way”.

This session will explore the Magellanic System from multiple perspectives and wavelengths. The session will bring
together scientists from multiple communities, such those working on Gaia, people working on simulations of the
system and its evolution, and those preparing for LSST. We invite proposals from all sections of the Magellanic Cloud
community, exploring the observational and theoretical techniques used in studying this system.

Session chairs: Vicky Scowcroft, Vasily Belokurov

See also https://nam2017.org/science/parallel-sessions/details/2/12

Celebrating 25 years of the OGLE project

In 2017 the OGLE project will celebrate its 25 years. On this occasion the OGLE team organizes a five-day conference
in Warsaw, Poland.

The dates of the meeting are: Monday July 24 to Friday July 28, 2017.

During the last quarter-century the knowledge of the universe and its objects has improved dramatically. Ongoing
observations of the OGLE photometric sky survey has contributed to many fields of modern astrophysics – mainly
to the development of exoplanetary astronomy, stellar astrophysics, Galactic and Local Group astronomy, but also
cosmology. The conference is a good opportunity to talk about fascinating discoveries of the recent years and to
present current knowledge in various areas of astrophysics and space science.

The conference will cover topics related to:

• Variable Stars

• Magellanic Clouds and the Local Group

• Galactic Structure and Extinction

• Microlensing and Transients

• Supernovæ and AGNs

• Planets

• Large-scale Surveys

Confirmed invited speakers: Giuseppe Bono (Università di Roma Tor Vergata), Laurent Eyer (University of Geneva),
Scott Gaudi (Ohio State University), Andrew Gould (MPIA/KASI/OSU), Shude Mao (Tsinghua University/National
Astronomical Observatories of China), Mark Phillips (Carnegie Observatories), Paul Schechter (MIT Kavli Institute
for Astrophysics and Space Research), Andrzej Udalski (Warsaw University Observatory).

The deadline for abstract submission is May 15, 2017.

See also http://ogle25.astrouw.edu.pl
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The RRLyræ 2017 Conference
Revival of the Classical Pulsators: from Galactic Structure to Stellar

Interior Diagnostics

Dear Colleagues,

we are pleased to announce ”The RR Lyræ 2017 Conference. Revival of the Classical Pulsators: from Galactic Struc-
ture to Stellar Interior Diagnostics” which will take place in Niepolomice Royal Castle, Poland, 17–21 September 2017

Visit our website: www.rrl2017.pl and contact us at rrl2017@camk.edu.pl

In this meeting we want to focus on the new developments in our understanding of the pulsations of RRLyræ stars
and Cepheids. We want to bring together both observers and theorists, to discuss dynamical properties of classi-
cal pulsators (radial double-mode pulsation, Blazhko modulation, period doubling, low-dimensional chaos, non-radial
modes), recent improvements in their modeling and observations (including spectroscopy and interferometry), their
potential for diagnostics of stellar interiors, as well as their applications in other fields of astrophysics (distance scale,
galactic structure, population studies). The main focus of the meeting will be on the RRLyræ stars, but discussion
of important recent results on Cepheids, both classical and Type II, will be essential to provide the bigger picture for
our improved understanding of stellar structure and evolution and their cosmological implications.

Topics of the conference: Space photometry of classical pulsators – Classical pulsators in large scale photometric
surveys – Spectroscopy and interferometry of classical pulsators – Nonradial modes in Cepheids and RRLyræ stars –
The Blazhko effect – Classical pulsators in binary systems – Period–Luminosity–Color relation – RR Lyræ stars and
Cepheids in stellar systems – Classical pulsators in the era of Gaia – Pulsations and evolution – Numerical modeling

Scientific Organizing Committee: Marcio Catelan (Pontificia Universidad Católica de Chile), Wojciech Dziem-
bowski (Copernicus Astronomical Center), Nancy Evans (Harvard–Smithsonian Center for Astrophysics), Johanna
Jurcsik (Konkoly Observatory), Karen Kinemuchi (Apache Point Observatory), Katrien Kolenberg, co-chair (Uni-
versity of Antwerp & K.U. Leuven), Pawel Moskalik, co-chair (Copernicus Astronomical Center), Nicolas Nardetto
(Université de Nice Sophia-Antipolis), Radoslaw Smolec (Copernicus Astronomical Center), Robert Szabo (Konkoly
Observatory) and Andrzej Udalski (Warsaw University Observatory)

See also http://www.rrl2017.pl/

Be stars in X-ray binaries 2017

On the line of the previous workshops (BeXRB 2011 and BeXRB 2014), a new meeting will take place in Heraklion
on 11–13 September 2017.

Be stars, Be disks & models in the context of explaining the BeXRB phenomenon. Phenomenology of BeXRB transient
outbursts in the X-ray domain (normal vs. giant, pre-flares, complex shaped outbursts, pulse profiles ...). Observations
in other wavebands and their implications.

BeXRBs in external galaxies, especially the Magellanic Clouds, compared to the Milky Way population.

The high-energy γ-ray connection (LS I+61 303, HESS J0632+057 & PSRB1259−63). Transient outbursts as labora-
tories of accretion physics. BeXRBs with Black Hole or White Dwarf companions.

See also https://sites.google.com/site/bexrb2017/
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