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Editorial

Dear Colleagues,

It is my pleasure to present you the 145th issue of the Magellanic Clouds Newsletter. There are fantastic new results
about the periphery of the Magellanic clouds – Bridge, Leading Arm, outskirts... as well as supernova remnants.

Congratulations to Adriano Pieres for inserting all 49 authors and affiliations – a record for the newsletter!

Do have a look at the announcement for a meeting at the European Week of Astronomy and Space Science in Prague,
on the history of star cluster formation in the Magellanic Clouds.

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

Characterizing the population of bright infrared sources in the Small
Magellanic Cloud

K.E. Kraemer1, G.C. Sloan2,3,4, P.R. Wood5, O.C. Jones4 and M.P. Egan6

1Boston College, USA
2Cornell University, USA
3University of North Carolina, USA
4Space Telescope Science Institute, USA
5Australian National University, Australia
6National Geospatial Intelligence Agency, USA

We used Spitzer’s Infrared Spectrograph (IRS) to observe stars in the Small Magellanic Cloud (SMC) selected from
the Midcourse Space Experiment (MSX) Point Source Catalog. We concentrate on the dust properties of oxygen-rich
evolved stars, which show less alumina than Galactic stars. This difference may arise from the SMC’s lower metallicity,
but it could be a selection effect: the SMC sample includes more stars which are brighter and thus more massive. The
distribution of SMC stars along the silicate sequence looks more like that of Galactic red supergiants than asymptotic
giant branch stars (AGBs). While many are definitively AGBs, several SMC stars show evidence of hot bottom
burning. Other sources show mixed chemistry (oxygen-rich and carbon-rich features), including supergiants with PAH
emission. MSX SMC134 may be the first confirmed silicate/carbon star in the SMC, and MSX SMC049 is a post-AGB
candidate. MSXSMC 145, previously a candidate OH/IR star, is actually an AGB star with a background galaxy
at z = 0.16 along the same line-of-sight. We consider the overall characteristics of all the MSX sources, the most
infrared-bright objects in the SMC, in light of Spitzer’s higher sensitivity and resolution, and compare them with
the object types expected from the original selection criteria. This population represents what will be seen in more
distant galaxies by the James Webb Space Telescope (JWST). Color–color diagrams using the IRS spectra and JWST
mid-infrared filters show how one can separate evolved stars from young stellar objects (YSOs) and distinguish among
different YSO classes.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1612.04849
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The 1.1 mm continuum survey of the Small Magellanic Cloud: Physical
properties and evolution of the dust-selected clouds

Tatsuya Takekoshi1,2,3, Tetsuhiro Minamidani1,2,4,5, Shinya Komugi3,6,7, Kotaro Kohno6,8, Tomoka Tosaki9, Kazuo

Sorai1,4, Erik Muller3, Norikazu Mizuno3,5,10, Akiko Kawamura3, Toshikazu Onishi11, Yasuo Fukui12, Hajime

Ezawa3,5, Tai Oshima2,5,13, Kimberly S. Scott14,15, Jason E. Austermann14,16, Hiroshi Matsuo5,13, Itziar Aretxaga17,

David H. Hughes17, Ryohei Kawabe2,3,5,10,18, Grant W. Wilson14 and Min S. Yun14

1Department of Cosmosciences, Graduate School of Science, Hokkaido University, Sapporo 060-0810, Japan
2Nobeyama Radio Observatory, National Astronomical Observatory of Japan (NAOJ), National Institutes of Natural Sciences (NINS),

462-2, Nobeyama, Minamimaki, Minamisaku, Nagano 384-1305, Japan
3Chile Observatory, National Astronomical Observatory of Japan (NAOJ), National Institutes of Natural Sciences (NINS), 2-21-1, Osawa,

Mitaka, Tokyo 181-8588, Japan
4Department of Physics, Faculty of Science, Hokkaido University, Sapporo 060-0810, Japan
5Department of Astronomical Science, School of Physical Science, SOKENDAI (The Graduate University for Advanced Studies), 2-21-1,

Osawa, Mitaka, Tokyo 181-8588, Japan
6Institute of Astronomy, The University of Tokyo, 2-21-1 Osawa, Mitaka, Tokyo 181-0015, Japan
7Kogakuin University, 2665-1 Nakano, Hachioji, Tokyo 192-0015, Japan
8Research Center for the Early Universe, University of Tokyo, 7-3-1 Hongo, Bunkyo, Tokyo 113-0033, Japan
9Joetsu University of Education, Joetsu, Niigata 943-8512, Japan
10Joint ALMA Observatory, Vitacura, Santiago, Chile
11Department of Physical Science, Osaka Prefecture University, Gakuen 1-1, Sakai, Osaka 599-8531, Japan
12Department of Astrophysics, Nagoya University, Chikusa-ku, Nagoya 464-8602, Japan
13Advanced Technology Center, National Astronomical Observatory (NAOJ), National Institutes of Natural Sciences (NINS), 2-21-1,

Osawa, Mitaka, Tokyo 181-8588, Japan
14Department of Astronomy, University of Massachusetts, Amherst, MA 01003, USA
15North American ALMA Science Center, National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, Virginia 22903,

USA
16National Institute of Standards and Technology, Boulder, CO 80305, USA
17Instituto Nacional de Astrof́ısica, Óptica y Electrónica (INAOE), 72000 Puebla, México
18Division of Radio Astronomy, National Astronomical Observatory of Japan, 2-21-1 Osawa, Mitaka, Tokyo 181-8588 Japan

The first 1.1 mm continuum survey toward the Small Magellanic Cloud (SMC) was performed using the AzTEC
instrument installed on the ASTE 10-m telescope. This survey covered 4.5 deg2 of the SMC with 1σ noise levels of 5–
12 mJy beam−1, and 44 extended objects were identified. The 1.1 mm extended emission has good spatial correlation
with Herschel 160 µm, indicating that the origin of the 1.1 mm extended emission is thermal emission from a cold dust
component. We estimated physical properties using the 1.1 mm and filtered Herschel data (100, 160, 250, 350, and
500 µm). The 1.1 mm objects show dust temperatures of 17–45 K and gas masses of 4 × 103–3 × 105 M⊙, assuming
single-temperature thermal emission from the cold dust with an emissivity index, β, of 1.2 and a gas-to-dust ratio of
1000. These physical properties are very similar to those of giant molecular clouds (GMCs) in our galaxy and the
Large Magellanic Cloud. The 1.1 mm objects also displayed good spatial correlation with the Spitzer 24 µm and CO
emission, suggesting that the 1.1 mm objects trace the dense gas regions as sites of massive star formation. The dust
temperature of the 1.1 mm objects also demonstrated good correlation with the 24 µm flux connected to massive
star formation. This supports the hypothesis that the heating source of the cold dust is mainly local star-formation
activity in the 1.1 mm objects. The classification of the 1.1 mm objects based on the existence of star-formation
activity reveals the differences in the dust temperature, gas mass, and radius, which reflects the evolution sequence of
GMCs.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1612.04043
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Stellar cluster candidates discovered in the Magellanic System
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 address the presently exciting issue of the presence of stellar clusters in the periphery of the Magellanic Clouds
(MCs) and beyond by making use of a wealth of wide-field high-quality images released in advance from the Magellanic
Stellar Hystory (SMASH) survey. We conducted a sound search for new stellar cluster candidates from suitable kernel
density estimators running for appropriate ranges of radii and stellar densities. In addition, we used a functional
relationship to account for the completeness of the SMASH field sample analyzed that takes into account not only the
number of fields used but also their particular spatial distribution; the present sample statistically represents ∼ 50%
of the whole SMASH survey. The relative small number of new stellar cluster candidates identified, most of them
distributed in the outer regions of the Magellanic Clouds, might suggest that the lack of detection of a larger number
of new cluster candidates beyond the main bodies of the Magellanic Clouds could likely be the outcome once the
survey be completed.

Accepted for publication in The Astrophysical Journal Letters

Kinetic temperature of massive star-forming molecular clumps
measured with formaldehyde. II. The Large Magellanic Cloud

X.D. Tang1,2,3, C. Henkel1,4, C.-H.R. Chen1, K.M. Menten1, R. Indebetouw5,6, X.W. Zheng7, J. Esimbek2,3, J.J.

Zhou2,3, Y. Yuan2,3, D.L. Li2,3 and Y.X. He2,3

1Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, 53121 Bonn, Germany
2Xinjiang Astronomical Observatory, Chinese Academy of Sciences, 830011 Urumqi, China
3Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, 830011 Urumqi, China
4Astronomy Department, King Abdulaziz University, P.O. Box 80203, 21589 Jeddah, Saudi Arabia
5National Radio Astronomy Observatory, 520 Edgemont Rd, Charlottesville, VA 22903, USA
6University of Virginia, Charlottesville, VA 22903, USA
7Department of Astronomy, Nanjing University, 210093 Nanjing, China

The Large Magellanic Cloud (LMC), the closest star forming galaxy with low metallicity, provides an ideal laboratory to
study star formation in such an environment. The classical dense molecular gas thermometer NH3 is rarely available
in a low metallicity environment because of photoionization and a lack of nitrogen atoms. Our goal is to directly
measure the gas kinetic temperature with formaldehyde toward six star-forming regions in the LMC. Three rotational
transitions of para-H2CO near 218 GHz were observed with the APEX 12m telescope toward six star forming regions
in the LMC. Those data are complemented by C18O 2–1 spectra. Using non-LTE modeling with radex, we derive
the gas kinetic temperature and spatial density, using as constraints the measured para-H2CO 321–220/303–202 and
para-H2CO 303–202/C18O 2–1 ratios. Excluding the quiescent cloud N159S, where only one para-H2CO line could be
detected, the gas kinetic temperatures derived from the preferred para-H2CO 321–220/303–202 line ratios range from
35 to 63 K with an average of 47 K. Spatial densities of the gas derived from the para-H2CO 303–202/C18O 2–1 line
ratios yield 0.4–2.9 × 105 cm−3 with an average of 1.5 × 105 cm−3. Temperatures derived from the para-H2CO line
ratio are similar to those obtained with the same method from Galactic star forming regions and agree with results
derived from CO in the dense regions of the LMC. A comparison of kinetic temperatures derived from para-H2CO
with those from the dust also shows good agreement. This suggests that the dust and para-H2CO are well mixed in
the studied star forming regions. A correlation between the gas kinetic temperatures derived from para-H2CO and
infrared luminosity, represented by the 250 µm flux, suggests that the kinetic temperatures traced by para-H2CO are
correlated with the ongoing massive star formation in the LMC.

Accepted for publication in Astronomy and Astrophysics
Available from http://arxiv.org/abs/1701.01604
and from http://dx.doi.org/10.1051/0004-6361/201630183
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Spatial distribution of Mg-rich ejecta in LMC supernova remnant N49B
Sangwook Park1 and Jayant Bhalerao1

1University of Texas at Arlington, USA

The supernova remnant (SNR) N 49B in the Large Magellanic Cloud is a peculiar example of a core-collapse SNR that
shows the shocked metal-rich ejecta enriched only in Mg without evidence for a similar overabundance in O and Ne.
Based on archival Chandra data, we present results from our extensive spatially resolved spectral analysis of N 49B.
We find that the Mg-rich ejecta gas extends from the central regions of the SNR out to the southeastern outermost
boundary of the SNR. This elongated feature shows an overabundance for Mg similar to that of the main ejecta region
at the SNR center, and its electron temperature appears to be higher than the central main ejecta gas. We estimate
that the Mg mass in this southeastern elongated ejecta feature is ∼ 10% of the total Mg ejecta mass. Our estimated
lower limit of > 0.1 M⊙ on the total mass of the Mg-rich ejecta confirms the previously suggested large mass for the
progenitor star (M>

∼25 M⊙). We entertain scenarios of an SNR expanding into a nonuniform medium and an energetic
jet-driven supernova in an attempt to interpret these results. However, with the current results, the origins of the
extended Mg-rich ejecta and the Mg-only-rich nature of the overall metal-rich ejecta in this SNR remain elusive.

Published in The Astrophysical Journal, 834, 189 (2017)
Available from http://arxiv.org/abs/1612.00501
and from http://dx.doi.org/10.3847/1538-4357/834/2/189

The properties of the Magellanic Bridge based on OGLE IV RRLyræ
Variables

R. Wagner-Kaiser1 and A. Sarajedini1

1University of Florida, USA

We examine the properties of the Magellanic Bridge connecting the Large and Small Magellanic Clouds using ab-type
RR Lyræ variables from the extensive dataset of the Optical Gravitational Lensing Experiment (OGLE), Phase IV
data release. The metallicities of the RRLyræ are determined from the characteristics of their light curves, with an
average abundance of [Fe/H] = −1.790±0.011 (sem) in the Magellanic Bridge. From the individual reddenings of these
stars, derived via their minimum light curve colors, we determined a median color excess of E(V − I) = 0.101± 0.007
(sem) (implying E(B − V ) ≈ 0.077). The peak distance modulus of 18.57 ± 0.048 (sem) places the Bridge stars at
distances between the two systems. The metallicity and distance distributions probe the structure of the Magellanic
system as a whole, revealing a smooth transition that connects the galaxies. An examination of the H i content does
not find a clear correlation between H i emission strength and RRLyræ spatial distribution, suggesting that the old
stellar populations may trace the overlapping halo distributions of the two Magellanic Clouds.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1612.01811
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A stellar over-density associated with the Small Magellanic Cloud
A. Pieres1,2, B.X. Santiago1,2, A. Drlica-Wagner3, K. Bechtol4, R.P. van der Marel5, G. Besla6, N.F. Martin7,8, V.

Belokurov9, C. Gallart10,11, D. Martinez-Delgado12, J. Marshall13, N.E.D. Noël14, S.R. Majewski15, M.-R.L.

Cioni16,17, T.S. Li3, W. Hartley18, E. Luque1,2, B.C. Conn19, A.R. Walker20, E. Balbinot14, G.S. Stringfellow21,

K.A.G. Olsen22, L.N. da Costa2,23, R. Ogando2,23, M. Maia2,23, A. Fausti Neto2, T.M.C. Abbott20, F.B.

Abdalla24,25, S. Allam3, J. Annis3, A. Benoit-Lévy25,26,27, A. Carnero Rosell2,23, M. Carrasco Kind28,29, J.

Carretero30,31, C.E. Cunha32, C.B. D’Andrea33,34, S. Desai35, H.T. Diehl3, P. Doel25, B. Flaugher3, P. Fosalba30, J.

Garćıa-Bellido31, D. Gruen32,36, R.A. Gruendl28,29, J. Gschwend2,23, G. Gutierrez3, K. Honscheid37,38, D.

James20,39, K. Kuehn40, N. Kuropatkin3, F. Menanteau28,29, R. Miquel41,42, A.A. Plazas43, A.K. Romer44, M.

Sako45, E. Sanchez46, V. Scarpin3, M. Schubnell47, I. Sevilla-Noarbe46, R.C. Smith20, M. Soares-Santos3, F.

Sobreira2,48, E. Suchyta49, M.E.C. Swanson29, G. Tarle47, D.L. Tucker3 and W. Wester3

1Instituto de F́ısica, Universidade Federal do Rio Grande do Sul, 91501-900 Porto Alegre, RS, Brazil
2Laboratório Interinstitucional de e-Astronomia – LIneA, Rua Gal. José Cristino 77, 20921-400, Rio de Janeiro, RJ, Brazil
3Fermi National Accelerator Laboratory, P.O. Box 500, Batavia, IL 60510, USA
4Large Synoptic Survey Telescope, 933 North Cherry Avenue, Tucson, AZ 85721, USA
5Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
6Steward Observatory, University of Arizona, 933 North Cherry Avenue, Tucson, AZ, 85721, USA
7Observatoire astronomique de Strasbourg, Université de Strasbourg, CNRS, UMR 7550, 11 rue de l’Université, F-67000 Strasbourg,

France
8Max-Planck-Institut für Astronomie, Königstuhl 17, D-69117 Heidelberg, Germany
9Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK
10Instituto de Astrof́ısica de Canarias. Vı́a Láctea s/n. E38200 – La Laguna, Tenerife, Canary Islands, Spain
11Department of Astrophysics, University of La Laguna. Vı́a Láctea s/n. E38200 – La Laguna, Tenerife, Canary Islands, Spain
12Astronomisches Rechen-Institut, Zentrum für Astronomie der Universität Heidelberg, Mönchhofstr. 12–14, D-69120 Heidelberg, Germany
13George P. and Cynthia Woods Mitchell Institute for Fundamental Physics and Astronomy, and Department of Physics and Astronomy,

Texas A&M University, College Station, TX 77843, USA
14Department of Physics, University of Surrey, Guildford GU2 7XH, UK
15Department of Astronomy, University of Virginia, Charlottesville, VA 22904-4325, USA
16University of Hertfordshire, Physics Astronomy and Mathematics, College Lane, Hatfield AL10 9AB, United Kingdom
17Leibnitz-Institut für Astrophysik Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany
18Department of Physics, ETH Zurich, Wolfgang-Pauli Straße 16, CH-8093 Zurich, Switzerland
19Research School of Astronomy & Astrophysics, Mount Stromlo Observatory, Cotter Road, Weston Creek, ACT 2611, Australia
20Cerro Tololo Inter-American Observatory, National Optical Astronomy Observatory, Casilla 603, La Serena, Chile
21Center for Astrophysics and Space Astronomy, Department of Astrophysical and Planetary Sciences, University of Colorado, 389 UCB,

Boulder, CO 80309, USA
22National Optical Astronomy Observatory, 950 N. Cherry Ave., Tucson, AZ 85719, USA
23Observatório Nacional, Rua Gal. José Cristino 77, Rio de Janeiro, RJ-20921-400, Brazil
24Department of Physics and Electronics, Rhodes University, P.O. Box 94, Grahamstown, 6140, South Africa
25Department of Physics & Astronomy, University College London, Gower Street, London, WC1E 6BT, UK
26CNRS, UMR 7095, Institut d’Astrophysique de Paris, F-75014, Paris, France
27Sorbonne Universités, UPMC Univ. Paris 06, UMR 7095, Institut d’Astrophysique de Paris, F-75014, Paris, France
28Department of Astronomy, University of Illinois, 1002 W. Green Street, Urbana, IL 61801, USA
29National Center for Supercomputing Applications, 1205 West Clark St., Urbana, IL 61801, USA
30Institut de Ciències de l’Espai, IEEC-CSIC, Campus UAB, Carrer de Can Magrans, s/n, 08193, Bellaterra, Barcelona, Spain
31Instituto de Fisica Teorica UAM/CSIC, Universidad Autonoma de Madrid, 28049 Madrid, Spain
32Kavli Institute for Particle Astrophysics & Cosmology, P.O. Box 2450, Stanford University, Stanford, CA 94305, USA
33Institute of Cosmology & Gravitation, University of Portsmouth, Portsmouth, PO1 3FX, UK
34School of Physics and Astronomy, University of Southampton, Southampton, SO17 1BJ, UK
35Department of Physics, IIT Hyderabad, Kandi, Telangana 502285, India
36SLAC National Accelerator Laboratory, Menlo Park, CA 94025, USA
37Center for Cosmology and Astro-Particle Physics, The Ohio State University, Columbus, OH 43210, USA
38Department of Physics, The Ohio State University, Columbus, OH 43210, USA
39Astronomy Department, University of Washington, Box 351580, Seattle, WA 98195, USA
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40Australian Astronomical Observatory, North Ryde, NSW 2113, Australia
41Institució Catalana de Recerca i Estudis Avançats, E-08010 Barcelona, Spain
42Institut de F́ısica d’Altes Energies (IFAE), The Barcelona Institute of Science and Technology, Campus UAB, 08193 Bellaterra, Barcelona,

Spain
43Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Dr., Pasadena, CA 91109, USA
44Department of Physics and Astronomy, Pevensey Building, University of Sussex, Brighton, BN1 9QH, UK
45Department of Physics and Astronomy, University of Pennsylvania, Philadelphia, PA 19104, USA
46Centro de Investigaciones Energéticas, Medioambientales y Tecnológicas (CIEMAT), Madrid, Spain
47Department of Physics, University of Michigan, Ann Arbor, MI 48109, USA
48Universidade Federal do ABC, Centro de Ciências Naturais e Humanas, Av. dos Estados, 5001, Santo André, SP, 09210-580, Brazil
49Computer Science and Mathematics Division, Oak Ridge National Laboratory, Oak Ridge, TN 37831, USA

We report the discovery of a stellar over-density 8◦ north of the center of the Small Magellanic Cloud (Small Magellanic
Cloud Northern Over-Density; SMCNOD) using data from the first two years of the Dark Energy Survey (DES) and
the first year of the MAGellanic SatelLITEs Survey (MagLiteS). The SMCNOD is indistinguishable in age, metallicity
and distance from the nearby SMC stars, being primarly composed of intermediate-age stars (6 Gyr, Z = 0.001), with
a small fraction of young stars (1 Gyr, Z = 0.01). The SMCNOD has an absolute magnitude of MV ≃ −7.7, rh = 2.1
kpc, and µV (r < rh) = 31.2 mag arcsec−2. We estimate a stellar mass of ∼ 7× 105 M⊙. The SMCNOD was probably
removed from the SMC disk by tidal stripping, since it is located near the Magellanic Stream trail, and the literature
indicates likely recent LMC–SMC encounters. This scenario is supported by the lack of significant H i gas. Other
potential scenarios for the SMCNOD origin are a transient over-density within the SMC tidal radius or a primordial
SMC satellite in advanced stage of disruption.

Submitted to MNRAS
Available from http://arxiv.org/abs/1612.03938

The VMC survey – XXIII. Model fitting of light and radial velocity
curves of Small Magellanic Cloud classical Cepheids

Marcella Marconi1, Roberto Molinaro1, Vincenzo Ripepi1, Maria Rosa Cioni2,3, Gisella Clementini4, Maria Ida

Moretti1, Fabio Ragosta1, Richard de Grijs5,6, Martin A.T. Groenewegen7 and Valentin D. Ivanov8,9

1INAF–Osservatorio Astronomico di Capodimonte, Salita Moiariello, 16, I-80131 Napoli, Italy
2Leibnitz-Institut für Astrophysik Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany
3University of Hertfordshire, Physics Astronomy and Mathematics, College Lane, Hatfield AL10 9AB, UK
4INAF–Osservatorio Astronomico di Bologna, Via Ranzani 1, I-40127 Bologna, Italy
5Kavli Institute for Astronomy & Astrophysics and Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District,

Beijing 100871, China
6International Space Science Institute–Beijing, 1 Nanertiao, Zhongguancun, Hai Dian District, Beijing 100190, China
7Koninklijke Sterrenwacht van België, Ringlaan 3, B-1180 Brussels, Belgium
8European Southern Observatory, Ave. Alonso de Córdova 3107, Vitacura, Santiago, Chile
9European Southern Observatory, Karl-Schwarzschild-Straße 2, D-85748 Garching bei München, Germany

We present the results of the χ2 minimization model fitting technique applied to optical and near-infrared photomet-
ric and radial velocity data for a sample of nine fundamental and three first overtone classical Cepheids in the Small
Magellanic Cloud (SMC). The near-infrared photometry (JK filters) was obtained by the European Southern Obser-
vatory (ESO) public survey ”VISTA near-infrared Y , J , Ks survey of the Magellanic Clouds system” (VMC). For each
pulsator, isoperiodic model sequences have been computed by adopting a nonlinear convective hydrodynamical code
in order to reproduce the multifilter light and (when available) radial velocity curve amplitudes and morphological
details. The inferred individual distances provide an intrinsic mean value for the SMC distance modulus of 19.01 mag
and a standard deviation of 0.08 mag, in agreement with the literature. Moreover, the intrinsic masses and luminosities
of the best-fitting model show that all these pulsators are brighter than the canonical evolutionary mass–luminosity
relation (MLR), suggesting a significant efficiency of core overshooting and/or mass-loss. Assuming that the inferred
deviation from the canonical MLR is only due to mass-loss, we derive the expected distribution of percentage mass-loss
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as a function of both the pulsation period and the canonical stellar mass. Finally, a good agreement is found between
the predicted mean radii and current period–radius (PR) relations in the SMC available in the literature. The results
of this investigation support the predictive capabilities of the adopted theoretical scenario and pave the way for the
application to other extensive data bases at various chemical compositions, including the VMC Large Magellanic Cloud
pulsators and Galactic Cepheids with Gaia parallaxes.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1612.04650

Energetics and birth rates of supernova remnants in the Large
Magellanic Cloud

Denis Leahy1

1University of Calgary, Canada

Published X-ray emission properties for a sample of 50 supernova remnants (SNRs) in the LMC are used as input
for SNR evolution modelling calculations. The forward shock emission is modelled to obtain the initial explosion
energy, age, and circumstellar medium density for each SNR in the sample. The resulting age distribution yields a
SNR birthrate of 1/(500 yr) for the LMC. The explosion energy distribution is well fit by a log-normal distribution,
with most-probable explosion energy of 0.5 × 1051 erg, with a 1-σ dispersion by factor 3 in energy. The circumstellar
medium density distribution is broader than the explosion energy distribution, with most-probable density of ∼ 0.1
cm−3. The shape of the density distribution can be fit with a log-normal distribution, with incompleteness at high
density caused by shorter evolution times of SNRs.

Submitted to The Astrophysical Journal
Available from http://arxiv.org/abs/1612.00468

Chemical composition of young stars in the Leading Arm of the
Magellanic System

Lan Zhang1,2,3, Christian Moni Bidin4, Dana I. Casetti-Dinescu5,6, René A. Méndez3, Terrence M. Girard7,

Vladimir I. Korchagin8, Katherine Vieira9, William F. van Altena6 and Gang Zhao1

1Key Lab of Optical Astronomy, National Astronomical Observatories, CAS, 20A Datun Road, Chaoyang District, 100012 Beijing, China
2CAS South America Center for Astronomy, Camino El observatorio #1515, Las Condes, Santiago, Chile
3Departamento de Astronomia Universidad de Chile, Camino El observatorio #1515, Las Condes, Santiago, Chile
4Instituto de Astronomı́a, Universidad Católica del Norte, Av. Angomos 0610, Antofagasta, Chile
5Department of Physics, Southern Connecticut State University, 501 Crescent St., New Haven, CT 06515, USA
6Astronomy Department, Yale University, 260 Whitney Ave., New Haven, CT 06511, USA
714 Dunn Rd., Hamden, Connecticut, CT 06518, USA
8Institute of Physics, Southern Federal University, Stachki st/194, 344090, Rostov on Don, Russia
9Centro de Investigaciones de Astronomı́a, Apartado Postal 264, Mérida 5101-A, Venezuela

Chemical abundances of eight O- and B-type stars are determined from high-resolution spectra obtained with the
MIKE instrument on the Magellan 6.5m Clay telescope. The sample is selected from 42 candidates of membership
in the Leading Arm of the Magellanic System. Stellar parameters are measured by two independent grids of model
atmospheres and analysis procedures, confirming the consistency of the stellar parameter results. Abundances of
seven elements (He, C, N, O, Mg, Si, and S) are determined for the stars, as are their radial velocities and estimates
of distances and ages. Among the seven B-type stars analyzed, the five that have radial velocities compatible with
membership to the LA have an average [Mg/H] of −0.42± 0.16, significantly lower than the average of the remaining
two [Mg/H] = −0.07±0.06 that are kinematical members of the Galactic disk. Among the five LA members, four have
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individual [Mg/H] abundance compatible with that in the LMC. Within errors, we can not exclude the possibility that
one of these stars has a [Mg/H] consistent with the more metal-poor, SMC-like material. The remaining fifth star has
a [Mg/H] close to MW values. Distances to the LA members indicate that they are at the edge of the Galactic disk,
while ages are of the order of ∼ 50–70 Myr, lower than the dynamical age of the LA, suggesting a single star-forming
episode in the LA. VLSR of the LA members decreases with decreasing Magellanic longitude, confirming the results of
previous LA gas studies.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1701.00590

New R Coronæ Borealis and DY Persei candidates in the SMC
F. Nikzat1,2 and M. Catelan1,2

1Instituto de Astrof́ısica, Pontificia Universidad Católica de Chile, Santiago, Chile
2Millennium Institute of Astrophysics, Santiago, Chile

We report 3 new RCoronæ Borealis and 63 new DY Persei candidates in the Small Magellanic Cloud. Our analysis,
based on data published by the OGLE team, consisted in a search for the characteristic drops in brightness that define
these classes. All candidates had been previously classified as semi-regular or Mira variables. We briefly remark upon
the possible existence of a “borderline” DY Per-like star and a “transitional” DYPer/RCB star. Follow-up observations
are needed to conclusively establish the nature of our candidates.

Published in Information Bulletin on Variable Stars
Available from http://arxiv.org/abs/1612.05546
and from http://ibvs.konkoly.hu/cgi-bin/IBVS?6190

Modeling dust emission in the Magellanic Clouds with Spitzer and
Herschel

Jeremy Chastenet1,2, Caroline Bot1, Karl D. Gordon2,3, Marco Boccio4, Julia Roman-Duval2, Anthony P. Jones4

and Nathalie Ysard4

1Observatoire astronomique de Strasbourg, Université de Strasbourg, CNRS, UMR 7550, 11 rue de l’Université, F-67000 Strasbourg,

France
2Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD, 21218, USA
3Sterrenkundig Observatorium, Universiteit Gent, Gent, Belgium
4Institut d’Astrophysique Spatiale, CNRS, Univ. Paris-Sud, Université Paris-Saclay, Bât. 121, 91405 Orsay cedex, France

Dust modeling is crucial to infer dust properties and budget for galaxy studies. However, there are systematic dispar-
ities between dust grain models that result in corresponding systematic differences in the inferred dust properties of
galaxies. Quantifying these systematics requires a consistent fitting analysis. We compare the output dust parameters
and assess the differences between two dust grain models, namely those built by Compiègne et al. (2011), and themis

(Jones et al. 2013; Köhler et al. 2015). In this study, we use a single fitting method applied to all the models to extract
a coherent and unique statistical analysis. We fit the models to the dust emission seen by Spitzer and Herschel in
the Small and Large Magellanic Clouds (SMC and LMC). The observations cover the infrared (IR) spectrum from
a few microns to the sub-millimeter range. For each fitted pixel, we calculate the full n-D likelihood, based on the
method described in Gordon et al. (2014). The free parameters are both environmental (U , the interstellar radiation
field strength; αISRF, power-law coefficient for a multi-U environment; Ω⋆, the starlight strength) and intrinsic to
the model (Yi: abundances of the grain species i; αsCM20, coefficient in the small carbon grain size distribution).
Fractional residuals of 5 different sets of parameters show that fitting themis brings a more accurate reproduction of
the observations than the Compiègne et al. (2011) model. However, independent variations of the dust species show
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strong model-dependencies. We find that the abundance of silicates can only be constrained to an upper-limit and
the silicate/carbon ratio is different than that seen in our Galaxy. In the LMC, our fits result in dust masses slightly
lower than those found in literature , by a factor lower than 2. In the SMC, we find dust masses in agreement with
previous studies.

Accepted for publication in Astronomy and Astrophysics
Available from http://arxiv.org/abs/1612.07598

Young stars in the periphery of the Large Magellanic Cloud
C. Moni Bidin1, D.I. Casetti-Dinescu2, T.M. Girard3, L. Zhang4,5, R.A. Méndez6, K. Vieira7, V.I. Korchagin8 and

W.F. van Altena9

1Instituto de Astronomia, Universidad Catolica del Norte, Av. Angamos 0610, Antofagasta, Chile
2Department of Physics, Southern Connecticut State University, 501 Crescent Street, New Haven, CT 06515, USA
314 Dunn Rd., Hamden, CT 06518, USA
4CAS South America Center for Astronomy, Camino El observatorio 1515, Las Condes, Santiago, Chile
5Key Lab of Optical Astronomy, National Astronomical Observatories, CAS, 20A Datun Road, Chaoyang District, 100012 Beijing, China
6Departamento de Astronomı́a, Universidad de Chile, Casilla 36-D, Santiago, Chile
7Centro de Investigaciones de Astronomı́a, Apartado Postal 264, Mérida 5101-A, Venezuela
8Institute of Physics, Southern Federal University, Stachki Street 124, 344090, Rostov-on-Don, Russia
9Astronomy Department, Yale University, P.O. Box 208101, New Haven, CT 06520-8101, USA

Despite their close proximity, the complex interplay between the two Magellanic Clouds, the Milky Way, and the
resulting tidal features, is still poorly understood. Recent studies have shown that the Large Magellanic Cloud (LMC)
has a very extended disk strikingly perturbed in its outskirts. We search for recent star formation in the far outskirts
of the LMC, out to ∼ 30◦ from its center. We have collected intermediate-resolution spectra of thirty-one young star
candidates in the periphery of the LMC and measured their radial velocity, stellar parameters, distance and age. Our
measurements confirm membership to the LMC of six targets, for which the radial velocity and distance values match
well those of the Cloud. These objects are all young (10–50 Myr), main-sequence stars projected between 7◦ and 13◦

from the center of the parent galaxy. We compare the velocities of our stars with those of a disk model, and find that
our stars have low to moderate velocity differences with the disk model predictions, indicating that they were formed
in situ. Our study demonstrates that recent star formation occurred in the far periphery of the LMC, where thus far
only old objects were known. The spatial configuration of these newly formed stars appears ring-like with a radius
of 12 kpc, and a displacement of 2.6 kpc from the LMC’s center. This structure, if real, would be suggestive of a
star-formation episode triggered by an off-center collision between the Small Magellanic Cloud and the LMC’s disk.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1612.03072

The effects of the overshooting of the convective core on main-sequence
turnoffs of young- and intermediate-age star clusters

Wuming Yang1 and Zhijia Tian2

1Department of Astronomy, Beijing Normal University, Beijing 100875, China
2Department of Astronomy, Peking University, Beijing 100871, China

Recent investigations have shown that the extended main-sequence turnoffs (eMSTOs) are a common feature of
intermediate-age star clusters in the Magellanic Clouds. The eMSTOs are also found in the color-magnitude diagram
(CMD) of young-age star clusters. The origin of the eMSTOs is still an open question. Moreover, asteroseismology
shows that the value of the overshooting parameter δov of the convective core is not fixed for the stars with an
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approximatelly equal mass. Thus the MSTO of star clusters may be affected by the overshooting of the convective
core (OVCC). We calculated the effects of the OVCC with different δov on the MSTO of young- and intermediate-age
star clusters. If δov varies between stars in a cluster, the observed eMSTOs of young- and intermediate-age star clusters
can be explained well by the effects. The equivalent age spreads of MSTO caused by the OVCC are related to the age
of star clusters and are in good agreement with observed results of many clusters. Moreover, the observed eMSTOs of
NGC 1856 are reproduced by the coeval populations with different δov. The eMSTOs of star clusters may be relevant
to the effects of the OVCC. The effects of the OVCC are similar to that of rotation in some respects. But the effects
cannot result in a significant split of main sequence of young star clusters at mU

<
∼21. The presence of a rapid rotation

can make the split of main sequence of young star clusters more significant.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1701.05963

A modern search for Wolf–Rayet stars in the Magellanic Clouds. III. A
third year of discoveries

Philip Massey1, Kathryn F. Neugent1 and Nidia Morrell2

1Lowell Observatory and Dept. of Physics and Astronomy, Northern Arizona University, USA
2Las Campanas Observatory, Carnegie Observatories, Chile

For the past three years we have been conducting a survey for WR stars in the Large and Small Magellanic Clouds
(LMC, SMC). Our previous work has resulted in the discovery of a new type of WR star in the LMC, which we
are calling WN3/O3. These stars have the emission-line properties of a WN3 star (strong Nv but no N iv), plus
the absorption-line properties of an O3 star (Balmer hydrogen plus Pickering He ii, but no He i). Yet these stars
are 15× fainter than an O3 V star would be by itself, ruling out these being WN3+O3 binaries. Here we report the
discovery of two more members of this class, bringing the total number of these objects to 10, 6.5% of the LMC’s total
WR population. The optical spectra of nine of these WN3/O3s are virtually indistinguishable from each other, but
one of the newly found stars is significantly different, showing a lower excitation emission and absorption spectrum
(WN4/O4-ish). In addition, we have newly classified three unusual Of-type stars, including one with a strong C iii

λ4650 line, and two rapidly rotating ”Oef” stars. We also ”rediscovered” a low mass x-ray binary, RXJ0513.9−6951,
and demonstrate its spectral variability. Finally, we discuss the spectra of ten low priority WR candidates that turned
out not to have He ii emission. These include both a Be star and a B[e] star.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1701.07815

Delay-time distribution of core-collapse supernovæ with late events
resulting from binary interaction

E. Zapartas1, S.E. de Mink1, R.G. Izzard2, S.-C. Yoon3, C. Badenes4, Y. Götberg1, A. de Koter1,5, C.J. Neijssel1,

M. Renzo1, A. Schootemeijer6 and T.S. Shrotriya6

1Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1098 XH, Amsterdam, The Netherlands
2Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK
3Astronomy Program, Department of Physics and Astronomy, Seoul National University, Seoul, 151-747, South Korea
4Department of Physics and Astronomy & Pittsburgh Particle Physics, Astrophysics, and Cosmology Center (PITT–PACC), University
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5Institute of Astronomy, K.U. Leuven, Celestijnenlaan 200 D, B-3001 Leuven, Belgium
6Argelander-Institut für Astronomie, Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany

Most massive stars, the progenitors of core-collapse supernovæ, are in close binary systems and may interact with
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their companion through mass transfer or merging. We undertake a population synthesis study to compute the delay-
time distribution of core-collapse supernovæ, that is, the supernova rate versus time following a starburst, taking
into account binary interactions. We test the systematic robustness of our results by running various simulations to
account for the uncertainties in our standard assumptions.
We find that a significant fraction, 15+9

−8%, of core-collapse supernovæ are ‘late’, that is, they occur 50–200 Myrs after
birth, when all massive single stars have already exploded. These late events originate predominantly from binary
systems with at least one, or, in most cases, with both stars initially being of intermediate mass (4–8 M⊙). The main
evolutionary channels that contribute often involve either the merging of the initially more massive primary star with
its companion or the engulfment of the remaining core of the primary by the expanding secondary that has accreted
mass at an earlier evolutionary stage. Also, the total number of core-collapse supernovæ increases by 14+15

−14% because
of binarity for the same initial stellar mass.
The high rate implies that we should have already observed such late core-collapse supernovæ, but have not recognized
them as such. We argue that φPersei is a likely progenitor and that eccentric neutron star – white dwarf systems are
likely descendants. Late events can help explain the discrepancy in the delay-time distributions derived from supernova
remnants in the Magellanic Clouds and extragalactic type Ia events, lowering the contribution of prompt Ia events.
We discuss ways to test these predictions and speculate on the implications for supernova feedback in simulations of
galaxy evolution.

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1701.07032

The VLT-FLAMES Tarantula Survey XXIV. Stellar properties of the
O-type giants and supergiants in 30Doradus
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7LMU Munich, Universitätssternwarte, Scheinerstraße 1, 81679 München, Germany
8Institute of Astronomy with NAO, Bulgarian Academy of Sciences, P.O. Box 136, 4700 Smoljan, Bulgaria
9Max-Planck-Institut für Astronomie, Königstuhl 17, 69117 Heidelberg, Germany
10Department of Astronomy, University of Michigan, 1085 S. University Avenue, Ann Arbor, MI 48109-1107, USA
11Departament of Physic and Astronomy University of Sheffield, Sheffield,S3 7RH, United Kingdom
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The Tarantula region in the Large Magellanic Cloud contains the richest population of spatially resolved massive O-
type stars known so far. This unmatched sample offers an opportunity to test models describing their main-sequence
evolution and mass-loss properties. Using ground-based optical spectroscopy obtained in the framework of the VLT-
FLAMES Tarantula Survey (VFTS), we aim to determine stellar, photospheric and wind properties of 72 presumably
single O-type giants, bright giants and supergiants and to confront them with predictions of stellar evolution and
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of line-driven mass-loss theories. We apply an automated method for quantitative spectroscopic analysis of O stars
combining the non-LTE stellar atmosphere model fastwind with the genetic fitting algorithm pikaia to determine
the following stellar properties: effective temperature, surface gravity, mass-loss rate, helium abundance, and projected
rotational velocity. The latter has been constrained without taking into account the contribution from macro-turbulent
motions to the line broadening. We present empirical effective temperature versus spectral subtype calibrations at
LMC-metallicity for giants and supergiants. The calibration for giants shows a +1kK offset compared to similar
Galactic calibrations; a shift of the same magnitude has been reported for dwarfs. The supergiant calibrations, though
only based on a handful of stars, do not seem to indicate such an offset. The presence of a strong upturn at spectral
type O3 and earlier can also not be confirmed by our data. In the spectroscopic and classical Hertzsprung–Russell
diagrams, our sample O stars are found to occupy the region predicted to be the core hydrogen-burning phase by
state-of-the-art models. For stars initially more massive than approximately 60 M⊙, the giant phase already appears
relatively early on in the evolution; the supergiant phase develops later. Bright giants, however, are not systematically
positioned between giants and supergiants at Minit

>
∼25 M⊙. At masses below 60 M⊙, the dwarf phase clearly precedes

the giant and supergiant phases; however this behavior seems to break down at Minit
<
∼18 M⊙. Here, stars classified

as late O III and II stars occupy the region where O9.5–9.7 V stars are expected, but where few such late OV stars
are actually seen. Though we can not exclude that these stars represent a physically distinct group, this behaviour
may reflect an intricacy in the luminosity classification at late O spectral subtype. Indeed, on the basis of a secondary
classification criterion, the relative strength of Si iv to He i absorption lines, these stars would have been assigned a
luminosity class IV or V. Except for five stars, the helium abundance of our sample stars is in agreement with the
initial LMC composition. This outcome is independent of their projected spin rates. The aforementioned five stars
present moderate projected rotational velocities (i.e., ve sin i < 200 km s−1) and hence do not agree with current
predictions of rotational mixing in main-sequence stars. They may potentially reveal other physics not included in
the models such as binary-interaction effects. Adopting theoretical results for the wind velocity law, we find modified
wind momenta for LMC stars that are ∼ 0.3 dex higher than earlier results. For stars brighter than 105 L⊙, that is, in
the regime of strong stellar winds, the measured (unclumped) mass-loss rates could be considered to be in agreement
with line-driven wind predictions if the clump volume filling factors were fV ∼ 1/8 to 1/6.

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1701.04758
and from http://www.aanda.org/articles/aa/pdf/forth/aa28914-16.pdf

Physical structures of the type Ia supernova remnant N103B
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N 103B is a Type Ia supernova remnant (SNR) projected in the outskirts of the superbubble around the rich cluster
NGC 1850 in the Large Magellanic Cloud (LMC). We have obtained Hα and continuum images of N 103B with the
Hubble Space Telescope (HST) and high-dispersion spectra with 4m and 1.5m telescopes at Cerro Tololo Inter-American
Observatory. The HST Hα image exhibits a complex system of nebular knots inside an incomplete filamentary elliptical
shell that opens to the east where X-ray and radio emission extends further out. Electron densities of the nebular
knots, determined from the [S ii] doublet, reach 5300 cm−3, indicating an origin of circumstellar medium, rather
than interstellar medium. The high-dispersion spectra reveal three kinematic components in N 103B: (1) a narrow
component with [N ii]6583/Hα ∼ 0.14 from the ionized interstellar gas associated with the superbubble of NGC1850
in the background, (2) a broader Hα component with no [N ii] counterpart from the SNR’s collisionless shocks into a
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mostly neutral ambient medium, and (3) a broad component, ∆v ∼ 500 km s−1, in both Hα and [N ii] lines from shocked
material in the nebular knots. The Balmer-dominated filaments can be fitted by an ellipse, and we adopt its center
as the site of SN explosion. We find that the star closest to this explosion center has colors and luminosity consistent
with a 1 M⊙ surviving subgiant companion as modelled by Podsiadlowski. Follow-up spectroscopic observations are
needed to confirm this star as the SN’s surviving companion.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1701.05852

Observational evidence for high neutronization in supernova remnants:
implications for Type Ia supernova progenitors
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The physical process whereby a carbon–oxygen white dwarf explodes as a Type Ia supernova (SN Ia) remains highly
uncertain. The degree of neutronization in SN Ia ejecta holds clues to this process because it depends on the mass and
the metallicity of the stellar progenitor, and on the thermodynamic history prior to the explosion. We report on a new
method to determine ejecta neutronization using Ca and S lines in the X-ray spectra of Type Ia supernova remnants
(SNRs). Applying this method to Suzaku data of Tycho, Kepler, 3C 397, G 337.2−0.7 in the MW, and N 103B in
the LMC, we find that the neutronization of the ejecta in N 103B is comparable to that of Tycho and Kepler, which
suggests that progenitor metallicity is not the only source of neutronization in SNe Ia. We then use a grid of SN Ia
explosion models to infer the metallicities of the stellar progenitors of our SNRs. The implied metallicities of 3C 397,
G 337.2−0.7, and N103B are major outliers compared to the local stellar metallicity distribution functions, indicating
that progenitor metallicity can be ruled out as the origin of neutronization for these SNRs. Although the relationship
between ejecta neutronization and equivalent progenitor metallicity is subject to uncertainties stemming from the
12C+16O reaction rate, which affects the Ca/S mass ratio, our main results are not sensitive to these details.

Submitted to ApJ
Available from http://arxiv.org/abs/1701.07073

Chemical abundances of two stars in the Large Magellanic Cloud
globular cluster NGC1718

Charli Sakari1, Andrew McWilliam2 and George Wallerstein1

1University of Washington, USA
2Observatories of the Carnegie Institute of Washington, USA

Detailed chemical abundances of two stars in the intermediate-age Large Magellanic Cloud (LMC) globular cluster
NGC 1718 are presented, based on high-resolution spectroscopic observations with the MIKE spectrograph. The
detailed abundances confirm NGC 1718 to be a fairly metal-rich cluster, with an average [Fe/H] ∼ −0.55 ± 0.01. The
two red giants appear to have primordial O, Na, Mg, and Al abundances, with no convincing signs of a composition
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difference between the two stars – hence, based on these two stars, NGC 1718 shows no evidence for hosting multiple
populations. The Mg abundance is lower than Milky Way field stars, but is similar to LMC field stars at the same
metallicity. The previous claims of very low [Mg/Fe] in NGC 1718 are therefore not supported in this study. Other
abundances (Si, Ca, Ti, V, Mn, Ni, Cu, Rb, Y, Zr, La, and Eu) all follow the LMC field star trend, demonstrating yet
again that (for most elements) globular clusters trace the abundances of their host galaxy’s field stars. Similar to the
field stars, NGC1718 is found to be mildly deficient in explosive α-elements, but moderately to strongly deficient in
O, Na, Mg, Al, and Cu, elements that form during hydrostatic burning in massive stars. NGC 1718 is also enhanced
in La, suggesting that it was enriched in ejecta from metal-poor asymptotic giant branch stars.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1701.03802
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We present near-infrared polarimetric results for N 159/N 160 star-forming complex, in the Large Magellanic Cloud
(LMC) with SIRPOL, the polarimeter of the Infrared Survey Facility (IRSF). We separated foreground sources using
their visual extinction derived from near-infrared photometric data. The 45 young stellar candidates and 2 high
excitation blobs were matched with our sources, and 12 of them showed the high polarization that was not originated
from the interstellar dust. We made a polarimetric catalog of 252, 277, and 89 sources at J , H, and Ks bands,
respectively. Based on the ratios of polarization degree among these bands, we verify that the origin of these polarized
sources is the dichroic extinction from the aligned interstellar dust by magnetic field and that the ratios follow a
power-law dependence of Pλ ∼ λ−0.9. The linear polarization vectors projected on the Hα image of the complex
turned out to follow local magnetic field structure. The vector map overlaid on dust and gas emissions shows the
close correlation between magnetic field structure and surrounding interstellar medium. We suggest that the derived
magnetic field structure supports the sequential formation scenario of the complex.

Accepted for publication in Astronomical Journal
Available from http://arxiv.org/abs/1701.07582

The Clouds are breaking: tracing the Magellanic system with Gaia DR1
Mira variables
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We exploit the first data release from the Gaia mission to identify candidate Mira variables in the outskirts of the
Magellanic Clouds. The repeated observations of sources during the initial phase of the Gaia mission is used to identify
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stars that show signs of variability. This variability information, combined with infrared photometry from 2MASS and
WISE, allows us to select a clean sample of giants in the periphery of the LMC. We find evidence for Miras surrounding
the LMC out to ∼ 20◦ in all directions, apart from the North–West quadrant. Our sample does not generally follow
the gas distribution of the Magellanic system; Miras are notably absent in the gaseous bridge between the LMC and
SMC, but they are likely related to the stellar RRLyræ bridge reported by Belokurov et al. (2016). The stellar stream
discovered by Mackey et al. (2016) to the North of the LMC is almost perfectly delineated by our Mira variables, and
likely extends further East toward the Galactic plane. The presence of an intermediate-age population in this stream
advocates an LMC disc origin. We also find a significant excess of Miras to the East of the LMC; these more diffusely
distributed stars are likely stripped SMC stars due to interactions with the LMC. Miras are also identified in regions
of the sky away from the Clouds; we locate stars likely associated with known massive substructures, and also find
potential associations with stripped SMC debris above the Galactic plane.
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Announcement

Symposium N.9 at EWASS 2017
Star cluster formation history in the Magellanic Clouds

Dear colleagues,

we are pleased to announce the two-day Symposium on ’Star formation history in the Magellanic Clouds’ that will be
held during the European Week of Astronomy and Space Science (EWASS) 2017.

The program of the Symposium will cover the following topics:

• the census of star clusters in MCs and their star formation history;

• the ongoing star formation history of MCs;

• the discovery of multiple populations in young and intermediate-age MCs star clusters;

• different scenarios for the formation and evolution of multiple populations in the light of new static and rotating
stellar evolutionary models.

The list of confirmed speakers includes: N. Bastian (Liverpool J. Moore University),K. Bekki (ICRAR), M. R. Cioni
(AIP), G. De Marchi (ESTEC), F. D’Antona (INAF), L. Girardi (INAF), P. Goudfrooij (STScI), E. Grebel (Heidelberg
University), A.F. Marino (Australian National University), G. Meynet (University of Geneva), A. Piatti (Universidad
Nacional de Córdoba), G. Piotto (University of Padova), E. Sabbi (STScI), R.Jeffries (Keele University), E. Vesperini
(Indiana University)

We also invite you to submit abstracts: the registration is now open ( http://eas.unige.ch/EWASS2017/registration.jsp)
and the deadline for abstract submission is March 8th, 2017.

The Scientific Organizing Committee:
Michele Cignoni (Università degli Studi di Pisa)
Marcella Di Criscienzo (INAF)
Antonino Milone (RSAA, Australian National University)

See also http://eas.unige.ch/EWASS2017/session.jsp?id=S9
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