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Editorial

Dear Colleagues,

It is my pleasure to present you the 130th issue of the Magellanic Clouds Newsletter, with apologies for the slight delay.

If you’re looking for a postdoctoral researcher position then please consider the one advertised for Teramo in Italy.

Please note that our e-mail address has changed to astro.mcnews@keele.ac.uk.

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

The meaning of WISE colours: I. The Galaxy and its satellites
Robert Nikutta1,2, Nicholas Hunt-Walker3, Maia Nenkova4, Željko Ivezić3 and Moshe Elitzur2

1Departamento de Ciencias F́ısicas, Universidad Andrés Bello, Av. Republica 252, Santiago, Chile
2Department of Physics & Astronomy, University of Kentucky, Lexington, KY 40506, USA
3Astronomy Department, University of Washington, Box 351580, Seattle, WA 98195, USA
4School of English and Liberal Studies, Seneca College, Toronto, ON, M2J 2X5, Canada

Through matches with the SDSS catalog we identify the location of various families of astronomical objects in WISE
colour space. We identify reliable indicators that separate Galactic/local from extragalactic sources and concentrate
here on the objects in our Galaxy and its closest satellites. We develop colour and magnitude criteria that are based
only on WISE data to select AGB stars with circumstellar dust shells, and separate them into O-rich and C-rich
classes. With these criteria we produce an all-sky map for the count ratio of the two populations. The map reveals
differences between the Galactic disk, the Magellanic Clouds and the Sgr Dwarf Spheroidal galaxy, as well as a radial
gradient in the LMC disk. We find that the C:O number ratio for dusty AGB stars increases with distance from
the LMC centre about twice as fast as measured for near-IR selected samples of early AGB stars. Detailed radiative
transfer models show that WISE colours are well explained by the emission of centrally heated dusty shells where the
dust has standard properties of ISM grains. The segregation of different classes of objects in WISE colour space arises
from differences in properties of the dust shells: those around young stellar objects have uniform density distributions
while in evolved stars they have steep radial profiles.

Accepted for publication in MNRAS
Available from arXiv:1405.7966

Discovery of a Thorne–Żytkow object candidate in the Small Magellanic
Cloud

Emily M. Levesque1, Philip Massey2, Anna N. Żytkow3 and Nidia Morrell4

1University of Colorado at Boulder, USA
2Lowell Observatory, USA
3University of Cambridge, UK
4Carnegie Observatories, USA

Thorne–Żytkow objects (TŻOs) are a theoretical class of star in which a compact neutron star is surrounded by
a large, diffuse envelope. Supergiant TŻOs are predicted to be almost identical in appearance to red supergiants
(RSGs). The best features that can be used at present to distinguish TŻOs from the general RSG population are the
unusually strong heavy-element and Li lines present in their spectra, products of the star’s fully convective envelope
linking the photosphere with the extraordinarily hot burning region in the vicinity of the neutron star core. Here we
present our discovery of a TŻO candidate in the Small Magellanic Cloud. It is the first star to display the distinctive
chemical profile of anomalous element enhancements thought to be unique to TŻOs. The positive detection of a TŻO
will provide the first direct evidence for a completely new model of stellar interiors, a theoretically predicted fate for
massive binary systems, and never-before-seen nucleosynthesis processes that would offer a new channel for Li and
heavy-element production in our universe.

Accepted for publication in MNRAS Letters
Available from arXiv:1406.0001
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The diffuse source at the center of LMC SNR 0509−67.5 is a
background galaxy at z = 0.031

Ashley Pagnotta1, Emma S. Walker2 and Bradley E. Schaefer3

1American Museum of Natural History, USA
2Yale University, USA
3Louisiana State University, USA

Type Ia supernovæ (SNe Ia) are well-known for their use in the measurement of cosmological distances, but our
continuing lack of concrete knowledge about their progenitor stars is both a matter of debate and a source of systematic
error. In our attempts to answer this question, we presented unambiguous evidence that LMC SNR0509−67.5, the
remnant of an SN Ia that exploded in the Large Magellanic Cloud 400 ± 50 yr ago, did not have any point sources
(stars) near the site of the original supernova explosion, from which we concluded that this particular supernova must
have had a progenitor system consisting of two white dwarfs. There is, however, evidence of nebulosity near the center
of the remnant, which could have been left over detritus from the less massive WD, or could have been a background
galaxy unrelated to the supernova explosion. We obtained long-slit spectra of the central nebulous region using GMOS
on Gemini South to determine which of these two possibilities is correct. The spectra show Hα emission at a redshift
of z = 0.031, which implies that the nebulosity in the center of LMC SNR 0509−67.5 is a background galaxy, unrelated
to the supernova.

Published in The Astrophysical Journal
Available from arXiv:1405.0243
and from http://iopscience.iop.org/0004-637X/788/2/173/

A deep Chandra observation of the giant H ii region N11 I. X-ray sources
in the field

Yaël Nazé1, Q. Daniel Wang2, You-Hua Chu3, Robert Gruendl3 and Lida Oskinova 4

1FNRS/University of Liège, Belgium
2University of Massachussets, USA
3University of Illinois at Urbana–Champaign, USA
4University of Potsdam, Germany

A very sensitive X-ray investigation of the giant H ii region N11 in the LMC was performed using the Chandra X-ray
Observatory. The 300-ks observation reveals X-ray sources with luminosities down to 1032 erg s−1, increasing by more
than a factor of 5 the number of known point sources in the field. Amongst these detections are 13 massive stars
(3 compact groups of massive stars, 9 O-stars and one early B-star) with log(LX/Lbol) ∼ −6.5 to −7, which may
suggest that they are highly magnetic or colliding wind systems. On the other hand, the stacked signal for regions
corresponding to undetected O-stars yields log(LX/Lbol) ∼ −7.3, i.e. an emission level comparable to similar Galactic
stars despite the lower metallicity. Other point sources coincide with 11 foreground stars, 6 late-B/A stars in N 11, and
many background objects. This observation also uncovers the extent and detailed spatial properties of the soft, diffuse
emission regions but the presence of some hotter plasma in their spectra suggests contamination by the unresolved
stellar population.

Accepted for publication in ApJS
Available from arXiv:1406.3979
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Recurrent and symbiotic novæ in the OGLE data
P. Mróz1, R. Poleski1,2, A. Udalski1, I. Soszyński1, M.K. Szymański1, M. Kubiak1, G. Pietrzyński1,3, ÃL.

Wyrzykowski1,4, K. Ulaczyk1, S. KozÃlowski1, P. Pietrukowicz1 and J. Skowron1

1Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
2Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA
3Universidad de Concepción, Departamento de Astronomı́a, Casilla 160-C, Concepción, Chile
4Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK

We analyse long-term optical photometry for two Galactic recurrent novæ (V745 Sco, V3890 Sgr) and one LMC object
(Nova LMC1990b) observed over several years by the OGLE sky survey. We do not find variability with previously
claimed orbital period of V745 Sco. This voids previous findings based on this value, e.g., the distance determination.
The quiescence variability of this object is dominated by semiregular pulsations of the red giant secondary (with
periods of 136.5 and 77.4 d). The photometry of Nova LMC 1990b reveals unnoticed eruption in 2010 and eclipse-like
variability in quiescence with a period of 1.26432(8) d. The photometric properties make this object very similar
to U Sco. Finally, we describe eruptions of two likely symbiotic novæ – V5590 Sgr and OGLE-2011-BLG-1444. The
secondary of V5590 Sgr is a Mira star with pulsation period of 236 d.

Accepted for publication in MNRAS
Available from arXiv:1405.2007

OGLE-SMC-LPV-00861 (LIN 9): the first proven ZAnd outburst in a
Magellanic symbiotic star

Brent Miszalski1,2, Joanna MikoÃlajewska3 and Andrzej Udalski4

1South African Astronomical Observatory, P.O. Box 9, Observatory, 7935, South Africa
2Southern African Large Telescope Foundation, P.O. Box 9, Observatory, 7935, South Africa
3Nicolaus Copernicus Astronomical Centre, Bartycka 18, 00716 Warsaw, Poland
4Warsaw University Observatory, Al. Ujazdowskie 4, PL-00-478, Warsaw, Poland

We report on the discovery of a new Small Magellanic Cloud (SMC) symbiotic star, OGLE-SMC-LPV-00861, previously
catalogued as Hα emission line source LIN 9. The OGLE light curve shows multiple-maxima outburst behaviour over
∼ 1200 d with a maximum outburst of ∆V = 1.5 mag. An optical spectrum of LIN 9 taken with the Southern African
Large Telescope (SALT) at quiescence reveals a K5 red giant with emission lines confirming its symbiotic star nature,
demonstrating the potential use of ongoing large time-domain surveys to identify strong symbiotic star candidates. It
is the first Magellanic symbiotic star proven to show poorly understood Z And outbursts. At outburst the estimated
hot component luminosity is L ∼ 3165 L⊙, compared to L ∼ 225 L⊙ at quiescence. Further observations are needed,
especially at outburst, to better understand this unique Z And-like system at a known distance, and to provide essential
input to physical models of the Z And phenomenon.

Accepted for publication in MNRAS Letters
Available from arXiv:1406.4778
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A deep Chandra observation of oxygen-rich supernova remnant
B 0049−73.6 in the Small Magellanic Cloud

Andrew Schenck1, Sangwook Park1, David Burrows2, John Hughes3, Jae-Joon Lee4 and Koji Mori5

1Department of Physics, University of Texas at Arlington, Arlington, TX 76019, USA
2Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802, USA
3Department of Physics and Astronomy, Rutgers University, 136 Frelinghuysen Road, Piscataway, NJ 08854-8019, USA
4Korea Astronomy and Space Science Institute, Daejeon, 305- 348, South Korea
5Department of Applied Physics, University of Miyazaki, 1-1 Gakuen Kibana-dai Nishi, Miyazaki, 889-2192, Japan

We report on the initial results from our deep Chandra observation (450 ks) of O-rich supernova remnant (SNR)
B 0049−73.6 in the Small Magellanic Cloud. We detect small metal-rich ejecta features extending out to the outermost
boundary of B 0049−73.6, which were not seen in the previous data with a shorter exposure. The central nebula is
dominated by emission from reverse-shocked ejecta material enriched in O, Ne, Mg, and Si. O-rich ejecta distribution
is relatively smooth throughout the central nebula. In contrast the Si-rich material is highly structured. These results
suggest that B 0049−73.6 was produced by an asymmetric core-collapse explosion of a massive star. The estimated
abundance ratios among these ejecta elements are in plausible agreement with the nucleosynthesis products from the
explosion of a 13–15 M⊙ progenitor. The central ring-like (in projection) ejecta nebula extends to ∼ 9 pc from the
SNR center. This suggests that the contact discontinuity may be located at a further distance from the SNR center
than the previous estimate. We estimate the Sedov age of ∼ 17 000 yr and an explosion energy of E0 ∼ 1.7× 1051 erg
for B 0049−73.6. We place a stringent upper limit on the 2–7 keV band luminosity of LX ∼ 8.5× 1031 erg s−1 for the
embedded compact stellar remnant at the center of B 0049−73.6.

Accepted for publication in Astrophysics Journal
Available from arXiv:1401.6491

The Magellanic Stream and debris clouds
B.-Q. For1, L. Staveley-Smith1, D. Matthews2 and N.M. McClure-Griffiths3

1International Centre for Radio Astronomy Research, University of Western Australia, Australia
2Centre for Materials and Surface Science, La Trobe University, Australia
3CSIRO Astronomy and Space Science, Australia

We present a study of the discrete clouds and filaments in the Magellanic Stream using a new high-resolution survey
of neutral hydrogen (H i) conducted with H75 array of the Australia Telescope Compact Array, complemented by
single-dish data from the Parkes Galactic All-Sky Survey (GASS). From the individual and combined datasets, we
have compiled a catalog of 251 clouds and list their basic parameters, including a morphological description useful
for identifying cloud interactions. We find an unexpectedly large number of head–tail clouds in the region. The
implication for the formation mechanism and evolution is discussed. The filaments appear to originate entirely from
the Small Magellanic Cloud and extend into the northern end of the Magellanic Bridge.

Accepted for publication in ApJ
Available from arXiv:1407.0762

Double-mode radial pulsations among RRLyræ stars
RadosÃlaw Poleski1

1Ohio State University, USA

Double-mode RR Lyr type stars are important for studies of properties of horizontal-branch stars. In particular, two
periods coupled with spectral properties give a mass estimate that is independent of evolutionary models. Here, we
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present 59 new Galactic double-mode RRLyr stars found in the LINEAR survey data with the fundamental radial
mode and the first overtone exited (RRd stars). These stars may be useful for constraining the mass–metallicity
relation for field horizontal-branch stars. Also, new RRd stars found in the LMC by EROS-II are verified. We present
the updated Petersen diagram and the distribution of the fundamental mode periods. Comments on selected variable
stars from LINEAR and LMC EROS-II surveys are also presented, including very rare objects: the third known
mode-switching RRLyr and a Cepheid pulsating simultaneously in three radial modes.

Published in PASP, 126, 509 (2014)
Available from arXiv:1309.1168

The VLT-FLAMES Tarantula Survey – XVII. Physical and wind
properties of massive stars at the top of the main sequence

Joachim M. Bestenlehner1, Götz Gräfener1, Jorick S. Vink1, F. Najarro2, A. de Koter3,4, H. Sana5, C.J. Evans6,

P.A. Crowther7, V. Hénault-Brunet8, A. Herrero9,10, N. Langer11, F.R.N. Schneider11, S. Simón-Dı́az9,10, W.D.

Taylor6 and N.R. Walborn12

1Armagh Observatory, College Hill, Armagh BT61 9DG, United Kingdom
2Centro de Astrobioloǵıa (CSIC–INTA), Ctra. de Torrejón a Ajalvir km-4, E-28850 Torrejón de Ardoz, Madrid, Spain
3Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH, Amsterdam, The Netherlands
4Instituut voor Sterrenkunde, Universiteit Leuven, Celestijnenlaan 200 D, 3001, Leuven, Belgium
5ESA/STScI, 3700 San Martin Drive, Baltimore, MD 21210, USA
6UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, UK
7Dept. of Physics & Astronomy, Hounsfield Road, University of Sheffield, S3 7RH, UK
8Department of Physics, Faculty of Engineering and Physical Sciences, University of Surrey, Guildford, GU2 7XH, UK
9Instituto de Astrof́ısica de Canarias, E-38200 La Laguna, Tenerife, Spain
10Departamento de Astrof́ısica, Universidad de La Laguna, E-38205 La Laguna, Tenerife, Spain
11Argelander-Institut für Astronomie der Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
12Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA

The evolution and fate of very massive stars (VMS) is tightly connected to their mass-loss properties. Their initial
and final masses differ significantly as a result of mass loss. VMS have strong stellar winds and extremely high
ionising fluxes, which are thought to be critical sources of both mechanical and radiative feedback in giant H ii regions.
However, how VMS mass-loss properties change during stellar evolution is poorly understood. In the framework of the
VLT-Flames Tarantula Survey (VFTS), we explore the mass-loss transition region from optically thin O star winds
to denser WNh Wolf–Rayet star winds, thereby testing theoretical predictions. To this purpose we select 62 O, Of,
Of/WN, and WNh stars, an unprecedented sample of stars with the highest masses and luminosities known. We
perform a spectral analysis of optical VFTS as well as near-infrared VLT/SINFONI data using the non-LTE radiative
transfer code cmfgen to obtain both stellar and wind parameters. For the first time, we observationally resolve the
transition between optically thin O star winds and optically thick hydrogen-rich WNh Wolf–Rayet winds. Our results
suggest the existence of a “kink” between both mass-loss regimes, in agreement with recent Monte Carlo simulations.
For the optically thick regime, we confirm the steep dependence on the classical Eddington factor Γe from previous
theoretical and observational studies. The transition occurs on the main sequence near a luminosity of 106.1 L⊙, or
a mass of 80...90 M⊙. Above this limit, we find that – even when accounting for moderate wind clumping (with
fv = 0.1) – wind mass-loss rates are enhanced with respect to standard prescriptions currently adopted in stellar
evolution calculations. We also show that this results in substantial helium surface enrichment. Finally, based on our
spectroscopic analyses, we are able to provide the most accurate ionising fluxes for VMS known to date, confirming
the pivotal role of VMS in ionising and shaping their environments.

Accepted for publication in A&A
Available from arXiv:1407.1837
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The origin of the X-ray emission from the high-velocity cloud
MS30.7−81.4-118

David B. Henley1, Robin L. Shelton1 and Kyujin Kwak2

1University of Georgia, USA
2Ulsan National Institute of Technology, South Korea

A soft X-ray enhancement has recently been reported toward the high-velocity cloud MS 30.7−81.4-118 (MS 30.7), a
constituent of the Magellanic Stream. In order to investigate the origin of this enhancement, we have analyzed two
overlapping XMM–Newton observations of this cloud. We find that the X-ray enhancement is ∼ 6′ or ∼ 100 pc across,
and is concentrated to the north and west of the densest part of the cloud. We modeled the X-ray enhancement with
a variety of spectral models. A single-temperature equilibrium plasma model yields a temperature of (3.69+0.47

−0.44)×106

K and a 0.4–2.0 keV luminosity of 7.9×1033 erg s−1. However, this model underpredicts the on-enhancement emission
around 1 keV, which may indicate the additional presence of hotter plasma (T>∼107 K), or that recombination emission
is important. We examined several different physical models for the origin of the X-ray enhancement. We find that
turbulent mixing of cold cloud material with hot ambient material, compression or shock heating of a hot ambient
medium, and charge exchange reactions between cloud atoms and ions in a hot ambient medium all lead to emission
that is too faint. In addition, shock heating in a cool or warm medium leads to emission that is too soft (for reasonable
cloud speeds). We find that magnetic reconnection could plausibly power the observed X-ray emission, but resistive
magnetohydrodynamical simulations are needed to test this hypothesis. If magnetic reconnection is responsible for
the X-ray enhancement, the observed spectral properties could potentially constrain the magnetic field in the vicinity
of the Magellanic Stream.

Accepted for publication in Astrophysical Journal
Available from arXiv:1406.6363

Eclipsing binary stars in the Large Magellanic Cloud. Results from the
EROS-2, OGLE and VMC surveys

T. Muraveva1, G. Clementini1, C. Maceroni2, C.J. Evans3, M.I. Moretti1,4,5, M.-R.L. Cioni6,7, J.B. Marquette8, V.

Ripepi4, R. de Grijs9,10, M.A.T. Groenewegen11, A.E. Piatti12,13 and J.Th. van Loon14

1NAF–Osservatorio Astronomico di Bologna, via Ranzani 1, Bologna, 40127, Italy
2INAF–Osservatorio Astronomico di Roma, via di Frascati 33, Monteporzio Catone, 00040, Italy
3UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, United Kingdom
4INAF–Osservatorio Astronomico di Capodimonte, via Moiariello 16, Naples, 80131, Italy
5Scuola Normale Superiore di Pisa, piazza dei Cavalieri 7, Pisa, 56126, Italy
6University of Hertfordshire, Physics Astronomy and Mathematics, College Lane, Hatfield, AL10 9AB, United Kingdom
7Leibniz-Institut für Astrophysik Potsdam, An der Sternwarte 16, Potsdam, 14482, Germany
8UPMC–CNRS, UMR7095, Institut d’Astrophysique de Paris, F-75014, Paris, France
9Kavli Institute for Astronomy and Astrophysics, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing, 100871, China
10Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing, 100871, China
11Royal Observatory of Belgium, Ringlaan 3, B-1180 Brussels, Belgium
12Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000, Córdoba, Argentina
13Consejo Nacional de Investigaciones Cient́ıficas y Técnicas, Av. Rivadavia 1917, C1033AAJ, Buenos Aires, Argentina
14Lennard-Jones Laboratories, Keele University, ST5 5BG, United Kingdom

We present a catalogue of 1768 eclipsing binary stars (EBs) detected in the Large Magellanic Cloud (LMC) by the
second generation of the EROS survey (hereinafter EROS-2); 493 of them are new discoveries located in outer regions
(out of the central bar) of the LMC. These sources were originally included in a list of candidate classical Cepheids
(CCs) extracted from the EROS-2 catalogue on the basis of the period (0.89 < PEROS < 15.85 days) versus luminosity
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(13.39 < 〈BEROS〉 < 17.82 mag) diagram. After visual inspection of the light curves we reclassified them as eclipsing
binaries. They have blue colours (BEROS − REROS < 0.2 mag) hence we classed them as hot eclipsing binaries
(HEBs) containing hot massive components: main sequence (MS) stars or blue giants. We present Ks-band light
curves for 999 binaries from our sample that have a counterpart in the VISTA near-infrared ESO public survey of
the Magellanic Clouds system (VMC). We provide spectral classifications of 13 HEBs with existing spectroscopy. We
divided our sample into contact-like binaries and detached/semi-detached systems based on both visual inspection and
the parameters of the Fourier decomposition of the light curves and analysed the period–luminosity (PL) relations
of the contact-like systems using the REROS and Ks magnitudes at maximum light. The contact-like binaries in our
sample do not follow PL relations. We analysed the sample of contact binaries from the OGLE III catalogue and
confirmed that PLI and PLKs

sequences are defined only by eclipsing binaries containing a red giant component.

Published in MNRAS
Available from arXiv:1406.2494

From gas to stars in energetic environments: dense gas clumps in the
30Doradus region within the Large Magellanic Cloud

Crystal Anderson1, David S. Meier1,2, Jürgen Ott1,2, Annie Hughes3, Tony Wong4, Christian Henkel5,6, Rosie

Chen5, Remy Indebetouw7,8, Leslie Looney4, Erik Muller9, Jorge L. Pineda10 and Jonathan Seale11

1Physics Department, New Mexico Institute of Mining and Technology, 801 Leroy Pl., Socorro, NM 87801, USA
2National Radio Astronomy Observatory, P.O. Box O, Socorro, NM 87801, USA
3Max-Planck-Institut für Astronomie, Königstuhl 17, 69117, Heidelberg, Germany
4Astronomy Department, University of Illinois, 1002 W. Green Street, Urbana, IL 61801, USA
5Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121 Bonn, Germany
6Astronomy Department, King Abdulaziz University, P.O. Box 80203, Jeddah 21589, Saudi Arabia
7National Radio Astronomy Observatory, 520 Edgemont Rd., Charlottesville, VA 22903, USA
8Department of Astronomy, University of Virginia, P.O. Box 3818, Charlottesville, VA 22903-0818, USA
9National Astronomical Observatory of Japan, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan
10Jet Propulsion Laboratory, 4800 Oak Grove Dr., Pasadena, CA 91109, USA
11Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA

We present parsec scale interferometric maps of HCN(1–0) and HCO+(1–0) emission from dense gas in the star-
forming region 30 Doradus, obtained using the Australia Telescope Compact Array. This extreme star-forming region,
located in the Large Magellanic Cloud (LMC), is characterized by a very intense ultraviolet ionizing radiation field
and sub-solar metallicity, both of which are expected to impact molecular cloud structure. We detect 13 bright, dense
clumps within the 30 Doradus-10 giant molecular cloud. Some of the clumps are aligned along a filamentary structure
with a characteristic spacing that is consistent with formation via the varicose fluid instability. Our analysis shows
that the filament is gravitationally unstable and collapsing to form stars. There is a good correlation between HCO+

emission in the filament and signatures of recent star formation activity including H2O masers and young stellar objects
(YSOs). YSOs seem to continue along the same direction of the filament toward the massive compact star cluster
R 136 in the southwest. We present detailed comparisons of clump properities (masses, linewidths, sizes) in 30 Dor-10
to those in other star forming regions of the LMC (N 159, N 113, N 105, N 44). Our analysis shows that the 30 Dor-10
clumps have similar mass but wider linewidths and similar HCN/HCO+(1–0) line ratios as clumps detected in other
LMC star-forming regions. Our results suggest that the dense molecular gas clumps in the interior of 30 Dor-10 are
well-shielded against the intense ionizing field that is present in the 30 Doradus region.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1406.4055
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The VMC Survey – XII. Star cluster candidates in the Large
Magellanic Cloud

Andrés E. Piatti1,2, Roald Guandalini3, Valentin D. Ivanov4, Stefano Rubele5, Maria-Rosa L. Cioni6,7, Richard de

Grijs8,9, Bi-Qing For10, Gisella Clementini11, Vincenzo Ripepi12, Peter Anders13 and Joana M. Oliveira14

1Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000, Córdoba, Argentina
2Consejo Nacional de Investigaciones Cient́ıficas y Técnicas, Av. Rivadavia 1917, C1033AAJ, Buenos Aires, Argentina
3Instituut voor Sterrenkunde, Celestijnenlaan 200 D BUS 2401, 3001 Heverlee, Belgium
4European Southern Observatory, Av. Alonso de Córdoba 3107, Casilla 19, Santiago, Chile
5INAF, Osservatorio Astronomico di Padova, vicolo dell’ Osservatorio 5, I-35122 Padova, Italy
6University of Hertfordshire, Physics Astronomy and Mathematics, College Lane, Hatfeild AL10 9AB, United Kingdom
7Leibniz-Institut für Astrophysik Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
8Kavli Institute of Astronomy and Astrophysics, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing 100871, China
9Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District, Beijing 100871, China
10ICRAR, University of Western Australia, 35 Stirling Hwy, Crawley, WA 6009, Australia
11INAF, Osservatorio Astronomico di Bologna, via Ranzani 1, 40127 Bologna, Italy
12INAF, Osservatorio Astronomico id Capodimonte, via Moiariello 16, 80131 Napoli, Italy
13National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Chaoyang District, Beijing 100012, China
14Lennard-Jones Laboratories, School of Physical and Geographical Sciences, Keele University, ST5 5BG, United Kingdom

In this work we analyse Colour–Magnitude Diagrams (CMDs) of catalogued star clusters located in the Large Mag-
ellanic Cloud (LMC), from a YJKs photometric data set obtained by the Visible and Infrared Survey Telescope for
Astronomy (VISTA) survey of the Magellanic Clouds system (VMC). We studied a total of 98 objects of small angular
size, typically ∼ 11.6 pc in diameter projected towards both uncrowded tile LMC8 8 and crowded tile LMC5 5. They
populate relatively crowded LMC fields with significant fluctuations in the stellar density, the luminosity function, and
the colour distribution as well as uncrowded fields. This cluster sample is aimed at actually probing our performance in
reaching the CMD features of clusters with different ages in crowded/uncrowded fields. We applied a subtraction pro-
cedure to statistically clean the cluster CMDs from field star contamination. We then matched theoretical isochrones
to the background-subtracted CMDs to determine the ages and metallicities of the clusters. We estimated the ages of
65 clusters, which resulted to be in the age range 7.3 < log(t/yr) < 9.55. We also classified as chance grouping of stars
19 previoulsy catalogued clusters, two possible cluster-like asterisms, and one unresolved cluster. For other 8 objects,
we could not find a clear star concentration in the Ks images either, so we quoted them as cluster-like asterisms.
Finally, we found two previously catalogued single star clusters to be unresolved background galaxies (KMHK747,
OGLE 366), and one to be a triple cluster system (BSDL2144).

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1407.5471

Evolution of dust and molecular hydrogen in the Magellanic System
Cameron Yozin1 and Kenji Bekki2

1ICRAR (International Centre for Radio Astronomy Research), Australia
2University of Western Australia, Australia

We investigate the evolution of the interstellar medium (ISM) in self-consistent, chemodynamical simulations of the
Magellanic Clouds (MCs) during their recent (z < 0.3) past. An explicit modelling of dust and molecular hydrogen
lifecycles enables us to compare our models against the observed properties of the ISM, including elemental depletion
from the gas-phase. Combining this model with a tidal-dominated paradigm for the formation for the Magellanic
Stream and Bridge, we reproduce the age–metallicity relations, long gas depletion time-scales, and presently observed
dust and molecular hydrogen masses of the MCs to within their respective uncertainties. We find that these models’
enrichment depends sensitively on the processing of dust within the ISM and the dynamical influence of external
tides/stellar bars. The ratio of characteristic dust destruction time-scales in our Small Magellanic Cloud (SMC) and
Large Magellanic Cloud (LMC) models, a governing parameter of our models’ evolution, is consistent with estimates
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based on observed supernova (SN) rates. Our reference MC models tend to exhibit the disputed universal dust-to-
metal ratio, which we argue stems from the adoption of high SNe II condensation efficiencies. Our models are the
first to reproduce the one-tenth solar metallicity of the Stream/Leading Arm following tidal stripping of the SMC;
the hypothesis that the LMC contributes a metal-rich filament to the Stream, as implied by recent kinematic and
abundance analyses, is also appraised in this study.

Published in Monthly Notices of the Royal Astronomical Society, 443, 522 (2014)
Available from arXiv:1406.1642

Dust and gas in the Magellanic Clouds from the HERITAGE Herschel
Key Project. I. Dust properties and insights into the origin of the

submm excess emission
Karl Gordon1, Julia Roman-Duval1, Caroline Bot2, Margaret Meixner1 and HERITAGE Team3

1Space Telescope Science Institute, USA
2Université de Strasbourg, France
3Many locations around the world

The dust properties in the Large and Small Magellanic Clouds are studied using the HERITAGE Herschel Key Project
photometric data in five bands from 100 to 500 µm. Three simple models of dust emission were fit to the observations:
a single temperature blackbody modified by a power-law emissivity (SMBB), a single temperature blackbody modified
by a broken power-law emissivity (BEMBB), and two blackbodies with different temperatures, both modified by the
same power-law emissivity (TTMBB). Using these models we investigate the origin of the submm excess; defined as
the submillimeter (submm) emission above that expected from SMBB models fit to observations < 200 µm. We find
that the BEMBB model produces the lowest fit residuals with pixel-averaged 500-µm submm excesses of 27% and
43% for the LMC and SMC, respectively. Adopting gas masses from previous works, the gas-to-dust ratios calculated
from our the fitting results shows that the TTMBB fits require significantly more dust than are available even if all
the metals present in the interstellar medium (ISM) were condensed into dust. This indicates that the submm excess
is more likely to be due to emissivity variations than a second population of colder dust. We derive integrated dust
masses of (7.3±1.7)×105 and (8.3±2.1)×104 M⊙ for the LMC and SMC, respectively. We find significant correlations
between the submm excess and other dust properties; further work is needed to determine the relative contributions
of fitting noise and ISM physics to the correlations.

Accepted for publication in ApJ
Available from arXiv:1406.6066

Gemini/GMOS photometry of intermediate-age star clusters in the
Large Magellanic Cloud

Andrés E. Piatti1,2, Stefan C. Keller3, A. Dougal Mackey3 and Gary S. Da Costa3

1Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000 Córdoba, Argentina
2Consejo Nacional de Investigaciones Cient́ıficas y Técnicas, Av. Rivadavia 1917, C1033AAJ, Buenos Aires, Argentina
3Research School of Astronomy and Astrophysics, Australian National University, Canberra, Australia

We present Gemini South GMOS g, i photometry of 14 intermediate-age Large Magellanic Cloud (LMC) star clusters,
namely: NGC 2155, 2161, 2162, 2173, 2203, 2209, 2213, 2231, 2249, Hodge 6, SL 244, 505, 674, and 769, as part of
a continuing project to investigate the extended Main Sequence Turnoff (EMSTO) phenomenon. Extensive artificial
star tests were made over the observed field of view. These tests reveal the observed behaviour of photometric errors
with magnitude and crowding. The cluster stellar density radial profiles were traced from star counts over the extent
of the observed field. We adopt cluster radii and build colour–magnitude diagrams (CMDs) with cluster features
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clearly identified. We used the cluster (g, g − i) CMDs to estimate ages from the matching of theoretical isochrones.
The studied LMC clusters are confirmed to be intermediate-age clusters, which range in age 9.10 < log(t/yr) < 9.60.
NGC 2162 and NGC 2249 look like new EMSTO candidates, in addition to NGC 2209, on the basis of having dual red
clumps.

Accepted for publication in MNRAS
Available from arXiv:1407.8091

Conference Paper

Light echoes of historic transients
A. Rest1, B. Sinnott2, D.L. Welch2, J.L. Prieto3 and F. Bianco4

1STScI, USA
2McMaster University, Canada
3Princeton, USA
4NYU, USA

Light echoes, light from a variable source scattered off dust, have been observed for over a century. The recent discovery
of light echoes around centuries-old supernovæ] in the Milky Way and the Large Magellanic Cloud have allowed the
spectroscopic characterization of these events, even without contemporaneous photometry and spectroscopy using
modern instrumentation. Here we review the recent scientific advances using light echoes of ancient and historic
transients, and focus on our latest work on SN1987A’s and η Carinæ’s light echoes.

Oral contribution, published in IAU Symposium No. 296, 2013
Available from arXiv:1403.7223

Job Advert

Fellowship in ”Advances in AGB modelling”

The INAF–Osservatorio Astronomico di Teramo opens a post-doc position funded by the Italian Minister of Research
(MIUR).

Info can be found at the following link: http://193.204.1.1/agb fellowship position

The following skills will be considered as preferential qualifications:

⋆ dust formation and condensation in winds of AGB stars (both O- and C-rich), nature of dust and molecules at
various metallicities;

⋆ generation and propagation of pressure and gravity waves in stars;

⋆ development of rotation-induced instabilities; rotation dominated accretion processes;

⋆ magnetic field generation, magneto-convection, etc., through state-of-the-art numerical magneto-hydrodynamic
simulations.
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Deadline for the application is fixed to the 30th of September 2014.

Successful applicants are expected to start working between the 1st of March and the 1st of May 2015. Candidates
defending the PhD before the 15th of February 2015 can participate to the selection by including an additional docu-
ment drawn up from the PhD awarding institute.

The positions will be available for one year, renewable for another (1+1). The candidate will work in an highly
interacting environment, collaborating with Dr. Sergio Cristallo, Prof. Oscar Straniero and Dr. Luciano Piersanti in
the field of AGB stellar modelling. Main research topics of this group are the study of the physical processes taking
place in AGB stars (convection, rotation) and the analysis of the input physics of stellar models (Equation of State,
Opacities, Strong and Weak reaction rates, Mass-loss law).

The fellow will carry out the research at INAF–Osservatorio Astronomico di Teramo. Abroad periods for scientific
collaborations are allowed upon authorization.

Details can be requested by e-mail to Sergio Cristallo (sergio.cristallo[at]inaf.it).

See also http://193.204.1.1/agb fellowship position

Announcement

The Life Cycle of Dust in the Universe: Observations, Theory, and
Laboratory Experiments

We are pleased to announce the publication of the proceedings of the conference The Life Cycle of Dust in the Uni-

verse: Observations, Theory, and Laboratory Experiments, held in Taipei, 18–22 November 2013.

The editorial board: Anja Andersen, Maarten Baes, Haley Gomez, Ciska Kemper and Darach Watson

See also http://pos.sissa.it/cgi-bin/reader/conf.cgi?confid=207
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