
THE MAGELLANIC CLOUDS
NEWSLETTER

An electronic publication dedicated to the Magellanic Clouds, and astrophysical phenomena therein

No. 148 — 11 August 2017

http://www.astro.keele.ac.uk/MCnews

Editor: Jacco van Loon

Editorial

Dear Colleagues,

It is my pleasure to present you the 148th issue of the Magellanic Clouds Newsletter, if with a slight delay. This time,
γ-rays and supernova remnants were popular, as were star clusters and their main-sequence turnoffs, as well as the
inter-Cloud region seen in variable stars. Plus more!

John Lattanzio’s turning 60 – join the party!

If you have an image, diagram or spectrum you’d like to see featured on the front cover of the newsletter, just send
me the file.

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

The Luminous Blue Variable RMC127 as seen with ALMA and ATCA
C. Agliozzo1,2, C. Trigilio3, G. Pignata2,1, N.M. Phillips4,5, R. Nikutta6,7, P. Leto3, G. Umana3, A. Ingallinera3, C.

Buemi3, F.E. Bauer1,7,8, R. Paladini9, A. Noriega-Crespo10, J.L. Prieto1,11, M. Massardi12 and L. Cerrigone13

1Millennium Institute of Astrophysics (MAS), Nuncio Monseñor Sótero Sanz 100, Providencia, Santiago, Chile
2Departamento de Ciencias Fisicas, Universidad Andres Bello, Avda. Republica 252, Santiago, 8320000, Chile
3INAF–Osservatorio Astrofisico di Catania, Via S. Sofia 78, I-95123, Catania Italy
4European Southern Observatory, Alonso de Córdova 3107, Vitacura, Santiago, Chile
5Joint ALMA Observatory, Alonso de Córdova 3107, Vitacura, Santiago, Chile
6National Optical Astronomy Observatory, 950 North Cherry Avenue, Tucson, AZ 85719, USA
7Instituto de Astrof́ısica and Centro de Astroingenieŕıa, Facultad de F́ısica, Pontificia Universidad Católica de Chile, Casilla 306, Santiago

22, Chile
8Space Science Institute, 4750 Walnut Street, Suite 205, Boulder, CO 80301, USA
9Infrared Processing Analysis Center, California Institute of Technology, 770 South Wilson Avenue, Pasadena, CA 91125, USA
10Space Telescope Science Institute, Space Telescope Science Institute 3700 San Martin Drive, Baltimore, MD 21218, USA
11Núcleo de Astronomı́a de la Facultad de Ingenieŕıa, Universidad Diego Portales, Av. Ejercito 441, Santiago, Chile
12INAF–Istituto di Radioastronomia, via Gobetti 101, I-40129, Bologna, Italy
13ASTRON, Oude Hoogeveensedijk 4, 7991 PD, Dwingeloo, The Netherlands

We present ALMA and ATCA observations of the luminous blue variable RMC 127. The radio maps show for the
first time the core of the nebula and evidence that the nebula is strongly asymmetric with a Z-pattern shape. Hints
of this morphology are also visible in the archival HST Hα image, which overall resembles the radio emission. The
emission mechanism in the outer nebula is optically thin free–free in the radio. At high frequencies, a component
of point-source emission appears at the position of the star, up to the ALMA frequencies. The rising flux density
distribution (Sν ∼ ν0.78±0.05) of this object suggests thermal emission from the ionized stellar wind and indicates a
departure from spherical symmetry with ne(r) ∝ r−2. We examine different scenarios to explain this excess of thermal
emission from the wind and show that this can arise from a bipolar outflow, supporting the suggestion by other authors
that the stellar wind of RMC127 is aspherical. We fit the data with two collimated ionized wind models and we find
that the mass-loss rate can be a factor of two or more smaller than in the spherical case. We also fit the photometry
obtained by IR space telescopes and deduce that the mid- to far-IR emission must arise from extended, cool (∼ 80
K) dust within the outer ionized nebula. Finally we discuss two possible scenarios for the nebular morphology: the
canonical single star expanding shell geometry, and a precessing jet model assuming presence of a companion star.

Published in ApJ, 841, 130 (2017)
Available from http://arxiv.org/abs/1704.05768
and from http://iopscience.iop.org/article/10.3847/1538-4357/aa72a1/meta

Evidence of a spectral break in the γ-ray emission of the disk
component of Large Magellanic Cloud: a hadronic origin?

Qing-Wen Tang1,3, Fang-Kun Peng2,3, Ruo-Yu Liu4, Pak-Hin Thomas Tam5 and Xiang-Yu Wang2,3

1Department of Physics & Institute of Astronomy, Nanchang University, Nanchang 330031, China
2School of Astronomy and Space Science, Nanjing University, Nanjing 210093, China
3Key laboratory of Modern Astronomy and Astrophysics (Nanjing University), Ministry of Education, Nanjing 210093, China
4Max-Planck-Institut für Kernphysik, 69117 Heidelberg, Germany
5School of Physics and Astronomy, Sun Yat-Sen University, Zhuhai 519082, China

It has been suggested that high-energy γ-ray emission (> 100 MeV) of nearby star-forming galaxies may be produced
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predominantly by cosmic rays colliding with the interstellar medium through neutral pion (π) decay. The π-decay
mechanism predicts a unique spectral signature in the γ-ray spectrum, characterized by a fast rising spectrum and a
spectral break below a few hundreds of MeV. We here report the evidence of a spectral break around 500 MeV in the
disk emission of Large Magellanic Cloud (LMC), which is found in the analysis of the γ-ray data extending down to
60 MeV observed by Fermi-Large Area Telescope. The break is well consistent with the π-decay model for the γ-ray
emission, although leptonic models, such as the electron bremsstrahlung emission, cannot be ruled out completely.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1703.02409

ALMA observations of N 83C in the early stage of star formation in the
Small Magellanic Cloud

Kazuyuki Muraoka1, Aya Homma1, Toshikazu Onishi1, Kazuki Tokuda1,2, Ryohei Harada1, Yuuki Morioka1, Sarolta

Zahorecz1,2, Kazuya Saigo2, Akiko Kawamura2, Norikazu Mizuno2,3, Tetsuhiro Minamidani3,4, Erik Muller2, Yasuo

Fukui5, Margaret Meixner6,7, Remy Indebetouw8,9, Marta SewiÃlo10 and Alberto Bolatto11

1Department of Physical Science, Graduate School of Science, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-

8531, Japan
2Chile Observatory, National Astronomical Observatory of Japan, National Institutes of Natural Science, 2-21-1 Osawa, Mitaka, Tokyo

181-8588, Japan
3Department of Astronomical Science, School of Physical Science, SOKENDAI (The Graduate University of Advanced Studies), 2-21-1

Osawa, Mitaka, Tokyo 181-8588, Japan
4Nobeyama Radio Observatory, National Astronomical Observatory of Japan, National Institutes of Natural Science, 462-2 Nobeyama,

Minamimaki-mura, Minamisaku-gun, Nagano 384-1305, Japan
5Department of Astrophysics, Nagoya University, Chikusa-ku, Nagoya 464-8602, Japan
6The Johns Hopkins University, Department of Physics and Astronomy, 366 Bloomberg Center, 3400 N. Charles Street, Baltimore, MD

21218, USA
7Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
8Department of Astronomy, University of Virginia, P.O. Box 400325, Charlottesville, VA 22904, USA
9National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, VA 22903, USA
10NASA Goddard Space Flight Center, 8800 Greenbelt Road, Greenbelt, MD 20771, USA
11Department of Astronomy, University of Maryland, College Park, MD 20742, USA

We have performed Atacama Large Millimeter/submillimeter Array (ALMA) observations in 12CO(J = 2–1), 13CO(J =
2–1), C18O(J = 2–1), 12CO(J = 3–2), 13CO(J = 3–2), and CS(J = 7–6) lines toward the active star-forming region
N 83C in the Small Magellanic Cloud (SMC), whose metallicity is ∼ 1/5 of the Milky Way (MW). The ALMA obser-
vations first reveal sub-pc scale molecular structures in 12CO(J = 2–1) and 13CO(J = 2–1) emission. We found strong
CO peaks associated with young stellar objects (YSOs) identified by the Spitzer Space Telescope, and also found that
overall molecular gas is distributed along the edge of the neighboring H ii region. We derived a gas density of ∼ 104

cm−3 in molecular clouds associated with YSOs based on the virial mass estimated from 12CO(J = 2–1) emission. This
high gas density is presumably due to the effect of the H ii region under the low-metallicity (accordingly small-dust
content) environment in the SMC; far-UV radiation from the H ii region can easily penetrate and photo-dissociate the
outer layer of 12CO molecules in the molecular clouds, and thus only the innermost parts of the molecular clouds are
observed even in 12CO emission. We obtained the CO-to-H2 conversion factor XCO of ∼ 8× 1020 cm−2 (K km s−1)−1

in N 83C based on virial masses and CO luminosities, which is four times larger than that in the MW, 2× 1020 cm−2

(K km s−1)−1. We also discuss the difference in the nature between two high-mass YSOs, each of which is associated
with a molecular clump with a mass of about a few ×103 M⊙.

Accepted for publication in Astrophysical Journal
Available from http://arxiv.org/abs/1706.04871
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Very deep inside the SN1987A core ejecta: Molecular structures seen in
3D

F.J. Abellán1, R. Indebetouw2,3, J.M. Marcaide1, M. Gabler4, C. Fransson5, J. Spyromilio6, D.N. Burrows7, R.

Chevalier2, P. Cigan8, B.M. Gaensler9, H.L. Gomez8, H.-Th. Janka4, R. Kirshner10, J. Larsson11, P. Lundqvist5,

M. Matsuura8, R. McCray12, C.-Y. Ng13, S. Park14, P. Roche15, L. Staveley-Smith16,17, J.Th. van Loon18, J.C.

Wheeler19 and S.E. Woosley20

1Departamento de Astronomı́a y Astrof́ısica, Universidad de Valencia, C/Dr. Moliner 50, ES-46100 Burjassot, Spain
2Department of Astronomy, University of Virginia, P.O. Box 400325, Charlottesville, VA 22904, USA
3National Radio Astronomy Observatory, 520 Edgemont Rd, Charlottesville, VA 22903, USA
4Max-Planck-Institut für Astrophysik, Karl-Schwarzschild-Straße 1, D-85748 Garching bei München, Germany
5Department of Astronomy, The Oskar Klein Centre, Stockholm University, Alba Nova University Centre, SE-106 91 Stockholm, Sweden
6ESO, Karl-Schwarzschild-Straße 2, D-85748 Garching bei München, Germany
7Department of Astronomy & Astrophysics, The Pennsylvania State University, University Park, PA 16802, USA
8School of Physics and Astronomy, Cardiff University, Queen’s Buildings, The Parade, Cardiff, CF24 3AA, UK
9Dunlap Institute for Astronomy and Astrophysics, University of Toronto, Toronto ON M5S 3H4, Canada
10Harvard-Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138, USA
11KTH, Department of Physics, and the Oskar Klein Centre, AlbaNova, SE-106 91 Stockholm, Sweden
12Department of Astronomy, University of California, Berkeley, CA 94720-3411, USA
13Department of Physics, The University of Hong Kong, Pokfulam Road, Hong Kong, China
14Department of Physics, University of Texas at Arlington, 108 Science Hall, Box 19059, Arlington, TX 76019, USA
15Department of Physics, University of Oxford, Oxford OX1 3RH, UK
16Australian Research Council, Centre of Excellence for All-sky Astrophysics (CAASTRO), Australia
17International Centre for Radio Astronomy Research (ICRAR), University of Western Australia, Crawley, WA 6009, Australia
18Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
19Department of Astronomy, University of Texas, Austin, TX 78712-0259, USA
20Department of Astronomy and Astrophysics, University of California, Santa Cruz, CA 95064, USA

Most massive stars end their lives in core-collapse supernova explosions and enrich the interstellar medium with
explosively nucleosynthesized elements. Following core collapse, the explosion is subject to instabilities as the shock
propagates outwards through the progenitor star. Observations of the composition and structure of the innermost
regions of a core-collapse supernova provide a direct probe of the instabilities and nucleosynthetic products. SN 1987A
in the Large Magellanic Cloud (LMC) is one of very few supernovæ for which the inner ejecta can be spatially resolved
but are not yet strongly affected by interaction with the surroundings. Our observations of SN1987A with the
Atacama Large Millimeter/submillimeter Array (ALMA) are of the highest resolution to date and reveal the detailed
morphology of cold molecular gas in the innermost regions of the remnant. The 3D distributions of carbon and silicon
monoxide (CO and SiO) emission differ, but both have a central deficit, or torus-like distribution, possibly a result of
radioactive heating during the first weeks (”nickel heating”). The size scales of the clumpy distribution are compared
quantitatively to models, demonstrating how progenitor and explosion physics can be constrained.

Accepted for publication in ApJL
Available from http://arxiv.org/abs/1706.04675

Mass loss rates from mid-IR excesses in LMC and SMC O stars
D. Massa1, A.W. Fullerton2 and R.K. Prinja3

1Space Science Institute, USA
2STScI, USA
3UCL, UK

We use a combination of BV JHK and Spitzer [3.6], [5.8] and [8.0] photometry to determine IR excesses for a sample
of 58 LMC and 46 SMC O stars. This sample is ideal for determining IR excesses because the very small line of sight
reddening minimizes uncertainties due to extinction corrections. We use the core-halo model developed by Lamers &
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Waters (1984a) to translate the excesses into mass loss rates and demonstrate that the results of this simple model
agree with the more sophisticated cmfgen models to within a factor of 2. Taken at face value, the derived mass loss
rates are larger than those predicted by Vink et al. (2001), and the magnitude of the disagreement increases with
decreasing luminosity. However, the IR excesses need not imply large mass loss rates. Instead, we argue that they
probably indicate that the outer atmospheres of O stars contain complex structures and that their winds are launched
with much smaller velocity gradients than normally assumed. If this is the case, it could affect the theoretical and
observational interpretations of the “weak wind” problem, where classical mass loss indicators suggest that the mass
loss rates of lower luminosity O stars are far less than expected.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1706.02627

Discovery of extended main sequence turn-offs in four young massive
clusters in the Magellanic Clouds

Chengyuan Li1, Richard de Grijs2,3, Licai Deng4 and Antonino P. Milone5

1Department of Physics and Astronomy, Macquarie University, Sydney, NSW 2109, Australia
2 Kavli Institute for Astronomy & Astrophysics and Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District,

Beijing 100871, China
3International Space Science Institute – Beijing, 1 Nanertiao, Zhongguancun, Hai Dian District, Beijing 100190, China
4Key Laboratory for Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Chaoyang

District, Beijing 100012, China
5Research School of Astronomy & Astrophysics, Australian National University, Mt. Stromlo Observatory, Cotter Road, Weston, ACT

2611, Australia

An increasing number of young massive clusters (YMCs) in the Magellanic Clouds have been found to exhibit bimodal
or extended main sequences (MSs) in their color–magnitude diagrams (CMDs). These features are usually interpreted
in terms of a coeval stellar population with different stellar rotational rates, where the blue and red MS stars are
populated by non- (or slowly) and rapidly rotating stellar populations, respectively. However, some studies have
shown that an age spread of several million years is required to reproduce the observed wide turn-off regions in some
YMCs. Here we present the ultraviolet–visual CMDs of four Large and Small Magellanic Cloud YMCs, NGC330,
NGC 1805, NGC1818, and NGC 2164, based on high-precision Hubble Space Telescope photometry. We show that
they all exhibit extended main-sequence turn-offs (MSTOs). The importance of age spreads and stellar rotation in
reproducing the observations is investigated. The observed extended MSTOs cannot be explained by stellar rotation
alone. Adopting an age spread of 35–50 Myr can alleviate this difficulty. We conclude that stars in these clusters are
characterized by ranges in both their ages and rotation properties, but the origin of the age spread in these clusters
remains unknown.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1706.07545

Linking γ-ray spectra of supernova remnants to the cosmic ray injection
properties in the aftermath of supernovæ

O. Petruk1,2, S. Orlando1, M. Miceli3,1 and F. Bocchino1

1INAF – Osservatorio Astronomico, Piazza del Parlamento, 1, 90134 Palermo, Italy
2Institute for Applied Problems in Mechanics and Mathematics, Naukova Street, 3-b, 79060 Lviv, Ukraine
3Dipartimento di Fisica e Chimica, Universitá degli Studi di Palermo, Viale delle Scienze, 17, 90128 Palermo, Italy

The acceleration times of the highest-energy particles which emit γ-rays in young and middle-age SNRs are comparable
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with SNR age. If the number of particles starting acceleration was varying during early times after the supernova
explosion then this variation should be reflected in the shape of the γ-ray spectrum. We use the solution of the
non-stationary equation for particle acceleration in order to analyze this effect. As a test case, we apply our method
to describe γ-rays from IC 443. As a proxy of the IC 443 parent supernova we consider SN 1987A. First, we infer
the time dependence of injection efficiency from evolution of the radio spectral index in SN 1987A. Then, we use
the inferred injection behavior to fit the γ-ray spectrum of IC 443. We show that the break in the proton spectrum
needed to explain the γ-ray emission is a natural consequence of the early variation of the cosmic ray injection, and
that the very-high energy γ-rays originate from particles which began acceleration during the first months after the
supernova explosion. We conclude that the shape of the γ-ray spectrum observed today in SNRs critically depends on
the time variation of the cosmic ray injection process in the immediate post explosion phases. With the same model,
we estimate also the possibility in the future to detect γ-rays from SN 1987A.

Accepted for publication in A&A
Available from http://arxiv.org/abs/1707.00136

OGLE-ing the Magellanic System: three-dimensional structure of the
Clouds and the Bridge using RRLyræ stars

Anna M. Jacyszyn-Dobrzeniecka1, D.M. Skowron1, P. Mróz1, I. Soszyński1, A. Udalski1, P. Pietrukowicz1, J.

Skowron1, R. Poleski1,2, S. KozÃlowski1, ÃL. Wyrzykowski1, M. Pawlak1, M.K. Szymański1 and K. Ulaczyk1,3

1Warsaw University Observatory, Poland
2Department of Astronomy, Ohio State University, USA
3Department of Physics, University of Warwick, UK

We present a three-dimensional analysis of a sample of 22 859 type ab RRLyræ stars in the Magellanic System from
the OGLE-IV Collection of RRLyræ stars. The distance to each object was calculated based on its photometric
metallicity and a theoretical relation between color, absolute magnitude and metallicity.
The LMC RRLyræ distribution is very regular and does not show any substructures. We demonstrate that the bar
found in previous studies may be an overdensity caused by blending and crowding effects. The halo is asymmetrical
with a higher stellar density in its north–eastern area, which is also located closer to us. Triaxial ellipsoids were
fitted to surfaces of a constant number density. Ellipsoids farther from the LMC center are less elongated and slightly
rotated toward the SMC. The inclination and position angle change significantly with the a axis size. The median
axis ratio is 1:1.23:1.45.
The RRLyræ distribution in the SMC has a very regular, ellipsoidal shape and does not show any substructures or
asymmetries. All triaxial ellipsoids fitted to surfaces of a constant number density have virtually the same shape (axis
ratio) and are elongated along the line of sight. The median axis ratio is 1:1.10:2.13. The inclination angle is very
small and thus the position angle is not well defined.
We present the distribution of RRLyræ stars in the Magellanic Bridge area, showing that the Magellanic Clouds’
halos overlap.
A comparison of the distributions of RRLyræ stars and Classical Cepheids shows that the former are significantly
more spread and distributed regularly, while the latter are very clumped and form several distinct substructures.

Published in Acta Astronomica, 67, 1 (2017)
Available from http://arxiv.org/abs/1611.02709
and from http://adsabs.harvard.edu/abs/2017AcA....67....1J
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Concluding Henrietta Leavitt’s work on Classical Cepheids in the
Magellanic System and other updates of the OGLE collection of

variable stars
I. Soszyński1, A. Udalski1, M.K. Szymański1, ÃL. Wyrzykowski1, K. Ulaczyk2, R. Poleski1,3, P. Pietrukowicz1, S.

KozÃlowski1, D.M. Skowron1, J. Skowron1, P. Mróz1 and M. Pawlak1

1Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
2Department of Physics, University of Warwick, Gibbet Hill Road, Coventry, CV4 7AL, UK
3Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA

More than a century ago, Henrietta Leavitt discovered the first Cepheids in the Magellanic Clouds together with the
famous period–luminosity relationship revealed by these stars, which soon after revolutionized our view of the Uni-
verse. Over the years, the number of known Cepheids in these galaxies has steadily increased with the breakthrough
in the last two decades thanks to the new generation of large-scale long-term sky variability surveys.
Here we present the final upgrade of the OGLE Collection of Cepheids in the Magellanic System which already con-
tained the vast majority of known Cepheids. The updated collection now comprises 9649 classical and 262 anomalous
Cepheids. Type-II Cepheids will be updated shortly. Thanks to high completeness of the OGLE survey the sample of
classical Cepheids includes virtually all stars of this type in the Magellanic Clouds. Thus, the OGLE survey concludes
the work started by Henrietta Leavitt.
Additionally, the OGLE sample of RR Lyr stars in the Magellanic System has been updated. It now counts 46 443
variables. A collection of seven anomalous Cepheids in the halo of our Galaxy detected in front of the Magellanic
Clouds is also presented.
OGLE photometric data are available to the astronomical community from the OGLE Internet Archive. The time-
series photometry of all pulsating stars in the OGLE Collection has been supplemented with new observations.

Published in Acta Astronomica
Available from http://arxiv.org/abs/1706.09452
and from ftp://ftp.astrouw.edu.pl/ogle/ogle4/OCVS/gal/acep/pap.pdf

A novel method to automatically detect and measure the ages of star
clusters in nearby galaxies: Application to the Large Magellanic Cloud

T. Bitsakis1, P. Bonfini1, R.A. González-Lópezlira1,2, V. Ramı́rez-Siordia1, G.Bruzual1, S. Charlot3, G. Maravelias4

and D. Zaritsky5

1Instituto de Radioastronomı́a, UNAM, México
2University of Bonn, Germany
3CNRS/IAP, France
4Universidad de Valparáıso, Chile
5University of Arizona, USA

We present our new, fully-automated method to detect and measure the ages of star clusters in nearby galaxies,
where individual stars can be resolved. The method relies purely on statistical analysis of observations and Monte-
Carlo simulations to define stellar overdensities in the data. It decontaminates the cluster color–magnitude diagrams
and, using a revised version of the Bayesian isochrone fitting code of Ramı́rez-Siordia et al., estimates the ages of
the clusters. Comparisons of our estimates with those from other surveys show the superiority of our method to
extract and measure the ages of star clusters, even in the most crowded fields. An application of our method is
shown for the high-resolution, multi-band imaging of the Large Magellanic Cloud. We detect 4850 clusters in the 7
deg2 we surveyed, 3451 of which have not been reported before. Our findings suggest multiple epochs of star cluster
formation, with the most probable occurring ∼ 310 Myr ago. Several of these events are consistent with the epochs of
the interactions among the Large and Small Magellanic Clouds, and the Galaxy, as predicted by N -body numerical
simulations. Finally, the spatially resolved star cluster formation history may suggest an inside–out cluster formation
scenario throughout the LMC, for the past 1 Gyr.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1707.02311
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Extended main sequence turnoffs in intermediate-age star clusters:
stellar rotation diminishes, but does not eliminate, age spreads

Paul Goudfrooij1, Léo Girardi2 and Matteo Correnti1

1Space Telescope Science Institute, USA
2OAPD–INAF, Italy

Extended main sequence turn-off (eMSTO) regions are a common feature in color–magnitude diagrams of young and
intermediate-age star clusters in the Magellanic Clouds. The nature of eMSTOs remains debated in the literature.
The currently most popular scenarios are extended star formation activity and ranges of stellar rotation rates. Here we
study details of differences in MSTO morphology expected from spreads in age versus spreads in rotation rates, using
Monte Carlo simulations with the Geneva syclist isochrone models that include the effects of stellar rotation. We
confirm a recent finding of Niederhofer et al. that a distribution of stellar rotation velocities yields an MSTO extent
that is proportional to the cluster age, as observed. However, we find that stellar rotation yields MSTO crosscut widths

that are generally smaller than observed ones at a given age. We compare the simulations with high-quality Hubble

Space Telescope data of NGC 1987 and NGC 2249, the two only relatively massive star clusters with an age of ∼ 1 Gyr
for which such data is available. We find that the distribution of stars across the eMSTOs of these clusters cannot
be explained solely by a distribution of stellar rotation velocities, unless the orientations of rapidly rotating stars are
heavily biased towards an equator-on configuration. Under the assumption of random viewing angles, stellar rotation
can account for ∼ 60% and ∼ 40% of the observed FWHM widths of the eMSTOs of NGC 1987 and NGC 2249,
respectively. In contrast, a combination of distributions of stellar rotation velocities and stellar ages fits the observed
eMSTO morphologies very well.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1707.03847

Spatial variations of turbulent properties of neutral hydrogen gas in the
Small Magellanic Cloud using structure function analysis

David Nestingen-Palm 1, Snežana Stanimirović1, Diego F. Gonzalez-Casanova1, Brian Babler1, Katherine Jameson2

and Alberto Bolatto2

1Astronomy Department, University of Wisconsin-Madison, USA
2Astronomy Department and Laboratory for Millimeter-wave Astronomy, University of Maryland, USA

We investigate spatial variations of turbulent properties in the Small Magellanic Cloud (SMC) by using neutral
hydrogen (H i) observations. With the goal of testing the importance of stellar feedback on H i turbulence, we define
central and outer SMC regions based on the star formation rate (SFR) surface density, as well as the H i integrated
intensity. We use the structure function and the Velocity Channel Analysis (VCA) to calculate the power-law index (γ)
for both underlying density and velocity fields in these regions. In all cases, our results show essentially no difference
in γ between the central and outer regions. This suggests that H i turbulent properties are surprisingly homogeneous
across the SMC when probed at a resolution of 30 pc. Contrary to recent suggestions from numerical simulations, we
do not find a significant change in γ due to stellar feedback as traced by the SFR surface density. This could be due
to the stellar feedback being widespread over the whole of the SMC, but more likely due to a large-scale gravitational
driving of turbulence. We show that the lack of difference between central and outer SMC regions can not be explained
by the high optical depth H i.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1707.03118
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The real population of star clusters in the bar of the Large Magellanic
Cloud

Andrés E. Piatti1,2

1Consejo Nacional de Investigaciones Cient́ıficas y Técnicas, Av. Rivadavia 1917, C1033AAJ, Buenos Aires, Argentina
2Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000, Córdoba, Argentina

We report results on star clusters located in the South–Eastern half of the Large Magellanic (LMC) bar from Wash-
ington CT1 photometry. Using appropriate kernel density estimators we detected 73 star cluster candidates, three of
which do not show any detectable trace of star cluster sequences in their colour–magnitude diagrams (CMDs). We
did not detect other 38 previously catalogued clusters, which could not be recognized when visually inspecting the C
and T1 images either; the distribution of stars in their respective fields do not resemble that of an stellar aggregate.
They represent ∼ 33 per cent of all catalogued objects located within the analysed LMC bar field. From match-
ing theoretical isochrones to the cluster CMDs cleaned from field star contamination, we derived ages in the range
7.2 < log(t yr−1) < 10.1. As far as we are aware, this is the first time homogeneous age estimates based on resolved
stellar photometry are obtained for most of the studied clusters. We built the cluster frequency (CF) for the surveyed
area, and found that the major star cluster formation activity has taken place during the period log(t yr−1) ∼ 8.0–
9.0. Since ∼ 100 Myr ago, clusters have been formed during few bursting formation episodes. When comparing the
observed CF to that recovered from the star formation rate we found noticeable differences, which suggests that field
star and star cluster formation histories could have been significantly different.

Accepted for publication in Astronomy & Astrophysics

The 2016 super-Eddington outburst of SMCX-3: X-ray and optical
properties and system parameters

L.J. Townsend1, J.A. Kennea2, M.J. Coe3, V.A. McBride1,4, D.A.H. Buckley4, P.A. Evans5 and A. Udalski6

1Department of Astronomy, University of Cape Town, Private Bag X3, Rondebosch, 7701, South Africa
2Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Lab, University Park, PA 16802, USA
3Physics and Astronomy, University of Southampton, Southampton SO17 1BJ, UK
4South African Astronomical Observatory, P.O. Box 9, Observatory 7935, South Africa
5Department of Physics and Astronomy, University of Leicester, Leicester LE1 7RH, UK
6Warsaw University Observatory, Aleje Ujazdowskie 4, PL-00-478 Warsaw, Poland

On 2016 July 30 (MJD 57599), observations of the Small Magellanic Cloud by Swift/XRT found an increase in X-ray
counts coming from a position consistent with the Be/X-ray binary pulsar SMC X-3. Follow-up observations on 2016
August 3 (MJD 57603) and 2016 August 10 (MJD 57610) revealed a rapidly increasing count rate and confirmed the
onset of a new X-ray outburst from the system. Further monitoring by Swift began to uncover the enormity of the
outburst, which peaked at 1.2 × 1039 erg s−1 on 2016 August 25 (MJD 57625). The system then began a gradual
decline in flux that was still continuing over 5 months after the initial detection. We explore the X-ray and optical
behaviour of SMCX-3 between 2016 July 30 and 2016 December 18 during this super-Eddington outburst. We apply
a binary model to the spin-period evolution that takes into account the complex accretion changes over the outburst,
to solve for the orbital parameters. Our results show SMC X-3 to be a system with a moderately low eccentricity
amongst the Be/X-ray binary systems and to have a dynamically determined orbital period statistically consistent
with the prominent period measured in the OGLE optical light curve. Our optical and X-ray derived ephemerides
show that the peak in optical flux occurs roughly 6 days after periastron. The measured increase in I-band flux from
the counterpart during the outburst is reflected in the measured equivalent width of the Hα line emission, though the
Hα emission itself seems variable on sub-day time-scales, possibly due to the NS interacting with an inhomogeneous
disc.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1701.02336
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The Magellanic Inter-Cloud Project (MAGIC) III: First spectroscopic
evidence of a dwarf stripping a dwarf

R. Carrera1,2, B.C. Conn3, N.E.D. Noël4, J.I. Read4 and A.R. López-Sánchez5,6

1Instituto de Astrof́ısica de Canarias, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna, Spain
3Research School of Astronomy and Astrophysics, Mount Stromlo Observatory, Australia
4Department of Physics, University of Surrey, UK
5Australian Astronomical Observatory, Australia
6Department of Physics and Astronomy, Macquarie University, Australia

The Magellanic Bridge (MB) is a gaseous stream that links the Large (LMC) and Small (SMC) Magellanic Clouds.
Current simulations suggest that the MB forms from a recent interaction between the Clouds. In this scenario, the
MB should also have an associated stellar bridge formed by stars tidally stripped from the SMC by the LMC. There
are several observational evidences for these stripped stars, from the presence of intermediate age populations in the
MB and carbon stars, to the recent observation of an over-density of RRLyræ stars offset from the MB. However,
spectroscopic confirmation of stripped stars in the MB remains lacking. In this paper, we use medium resolution
spectra to derive the radial velocities and metallicities of stars in two fields along the MB. We show from both their
chemistry and kinematics that the bulk of these stars must have been tidally stripped from the SMC. This is the first
spectroscopic evidence for a dwarf galaxy being tidally stripped by a larger dwarf.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1707.08397

Conference Papers

Observed properties of red supergiant and massive AGB star
populations

Jacco Th. van Loon1

1Lennard Jones Laboratories, Keele University, ST5 5BG, UK

This brief review describes some of the observed properties of the populations of massive asymptotic giant branch
(AGB) stars and red supergiants (RSGs) found in nearby galaxies, with a focus on their luminosity functions, mass-loss
rates and dust production. I do this within the context of their role as potential supernova (SN) progenitors, and the
evolution of SNe and their remnants. The paper ends with an outlook to the near future, in which new facilities such
as the James Webb Space Telescope offer a step change in our understanding of the evolution and fate of the coolest
massive stars in the Universe.

Oral contribution, published in ”The AGB–Supernovæ Mass transition” held in Rome in March 2017,
Memorie della Società Astronomica Italiana, eds. Amanda Karakas, Paolo Ventura, Flavia Dell’Agli
and Marcella Di Criscienzo (Invited Review)
Available from http://arxiv.org/abs/1706.01729
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The evolution of massive stars: bridging the gap in the Local Group
Philip Massey1,2, Kathryn F. Neugent1,2 and Emily M. Levesque3

1Lowell Observatory, USA
2Department of Physics and Astronomy, Northern Arizona University, USA
3Department of Astronomy, University of Washington, USA

The nearby galaxies of the Local Group can act as our laboratories in helping to bridge the gap between theory and
observations. In this review we will describe the complications of identifying samples of OB stars, yellow and red
supergiants, and Wolf–Rayet stars, and what we have so far learned from these studies.

Oral contribution, published in ”Bridging the gap: from massive stars to supernovæ”, Philosophical
Transactions A
Available from http://arxiv.org/abs/1706.02786

Properties of O dwarf stars in 30Doradus
Carolina Sab́ın-Sanjulián1,2

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

We perform a quantitative spectroscopic analysis of 105 presumably single O dwarf stars in 30 Doradus, located within
the Large Magellanic Cloud. We use mid-to-high resolution multi-epoch optical spectroscopic data obtained within
the VLT-FLAMES Tarantula Survey. Stellar and wind parameters are derived by means of the automatic tool iacob-

gbat, which is based on a large grid of fastwind models. We also benefit from the Bayesian tool bonnsai to estimate
evolutionary masses. We provide a spectral calibration for the effective temperature of O dwarf stars in the LMC,
deal with the mass discrepancy problem and investigate the wind properties of the sample.

Oral contribution, published in IAU Symposium No. 329, ”The lives and death-throes of massive stars”
Available from http://arxiv.org/abs/1707.04209

Announcement

Conference to celebrate the 60th birthday of John Lattanzio

You are invited to participate in in a workshop to celebrate John Lattanzio’s 60th birthday.

One Hand Waving Free

A workshop to celebrate the first 60 years of John Lattanzio
Port Douglas, Queensland

29th October to 4th November 2017

This meeting celebrates the life and achievements of Prof. John C. Lattanzio. John has made a succession of im-
portant contributions to the theory of stellar evolution over a sustained career that has seen him move to Canada,
the USA and the United Kingdom before returning to his Australian roots. He remains instantly recognisable on the
international stage where he is a speaker of choice on many aspects of stellar evolution and nucleosynthesis. Lat-
tanzio’s contributions to research training at all levels are numerous.His undergraduate lectures are delivered with
an enthusiasm that has ignited many a career in astrophysics and he has trained a number of excellent graduate
students and postdoctoral researchers who have gone on to hold positions worldwide. John is the active president of
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the International Astronomical Union’s Commission G3 on stellar evolution.

The workshop will cover the topics on which John has had such an impact through his varied and distinguished
career.Scientific sessions will focus on topics on which John has worked and will include stellar evolution of low- and
intermediate- mass stars, SAGB stars, nucleosynthesis, grains, galactic archæology and hydrodynamics of star forma-
tion and evolution as well as outreach sessions for the public and for undergraduates.

Please address any questions to

lattanzio60th@gmail.com

We look forward to hearing from you soon and indeed seeing you in Port Douglas.

Spaces are limited but there is plenty of room for now. Registration is open with a deadline of 28th August.

Many thanks and best wishes,
Christopher Tout, John Lattanzio, Richard Stancliffe, Amanda Karakas and Ghina Halabi

See also http://www.ast.cam.ac.uk/∼gmh/JL60th/
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