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Editorial

Dear Colleagues,

It is my pleasure to present you the 128th issue of the Magellanic Clouds Newsletter.

There are quite a few papers on Asymptotic Giant Branch (AGB) and post-AGB stars, as well as O-type stars, in
this issue but also on star formation and other topics. I would especially like to draw your attention to the impressive
variable star catalogue arising from the EROS-2 survey, and the intriguing detection of recent star formation in the
leading arm of the Magellanic Stream.

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

Radio-continuum study of MCSNR J0536−7038 (DEM L249)
L.M. Bozzetto1 and M.D. Filipović1

1School of Computing and Mathematics, University of Western Sydney Locked Bag 1797, Penrith South DC, NSW 1797, Australia

We present a detailed radio-continuum study on Australia Telescope Compact Array (ATCA) observations of Large
Magellanic Cloud (LMC) supernova remnant (SNR), MCSNR J0536−7038. This Type Ia SNR follows a horseshoe
morphology, with a size 32 pc × 32 pc (1-pc uncertainty in each direction). It exhibits a radio spectrum α = −0.52±0.07
between λ = 73 and 6 cm. We report detections of regions showing moderately high fractional polarisation at 6 cm,
with a peak value of 71 ± 25% and a mean fractional polarisation of 35 ± 8%. We also estimate an average rotation
measure across the remnant of −237 rad m−2. The intrinsic magnetic field appears to be uniformly distributed,
extending in the direction of the two brightened limbs of the remnant.

Accepted for publication in Astrophysics and Space Science

Available from arXiv:1401.8025

The complex distribution of recently formed stars. Bimodal stellar
clustering in the star-forming region NGC346

Dimitrios A. Gouliermis1, Sacha Hony1 and Ralf S. Klessen1

1University of Heidelberg, Center for Astronomy, Institute for Theoretical Astrophysics, Albert-Überle-Straße 2, 69120 Heidelberg, Germany

We present a detailed stellar clustering analysis with the application of the two-point correlation function on distinct
young stellar ensembles. Our aim is to understand how stellar systems are assembled at the earliest stages of their
formation. Our object of interest is the star-forming region NGC 346 in the Small Magellanic Cloud. It is a young stellar
system well-revealed from its natal environment, comprising complete samples of pre–main-sequence and upper main-
sequence stars, very close to their formation. We apply a comprehensive characterization of the autocorrelation function
for both centrally condensed stellar clusters and self-similar stellar distributions through numerical simulations of stellar
ensembles. We interpret the observed autocorrelation function of NGC 346 on the basis of these simulations. We find
that it can be best explained as the combination of two distinct stellar clustering designs, a centrally concentrated,
dominant at the central part of the star-forming region, and an extended self-similar distribution of stars across the
complete observed field. The cluster component, similar to non-truncated young star clusters, is determined to have
a core radius of ∼ 2.5 pc and a density profile index of ∼ 2.3. The extended fractal component is found with our
simulations to have a fractal dimension of ∼ 2.3, identical to that found for the interstellar medium, in agreement
to hierarchy induced by turbulence. This suggests that the stellar clustering at a time very near to birth behaves
in a complex manner. It is the combined result of the star formation process regulated by turbulence and the early
dynamical evolution induced by the gravitational potential of condensed stellar clusters.

Accepted for publication in Monthly Notices of the Royal Astronomical Society

Available from arXiv:1402.0078
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Optical and infrared observations of the young SMC ”blob” N26 and
its environment

G. Testor1, M. Heydari-Malayeri1, C.-H.R. Chen2,3, J.L. Lemaire1, M. SewiÃlo5,6 and S. Diana4

1LERMA, UMR 8112 du CNRS, Observatoire de Paris, 92195 Meudon, France
2Department of Astronomy, University of Virginia , P.O. Box 400325, Charlottesville, VA 22904, USA
3Max-Planck-Institut für Radioastronomie, D-53121 Bonn, Germany
4Université de Cergy-Pontoise, 95031 Cergy Cedex, France
5The Johns Hopkins University, Department of Physics and Astronomy, 366 Bloomberg Center, 3400 N. Charles Street, Baltimore, MD

21218, USA
6Space Science Institute, 4750 Walnut St. Suite 205, Boulder, CO 80301, USA

High-excitation compact H ii regions of the Magellanic Clouds are sites of recent massive star formation in low metal-
licity environments.
Detailed study of these regions and their environments using high-spatial resolution observations is necessary to better
understand massive star formation, which is still an unsolved problem. We aim at a detailed study of the Small
Magellanic Cloud compact H ii region N26, which is only ∼ 4′′ in diameter.
This study is based on high spatial resolution imaging (∼ 0.′′1–0.′′3) in JHKs and L′ bands, using the VLT equipped
with the NAOS adaptive optics system. A larger region (∼ 50× 76 pc) was also imaged at medium-spatial resolution,
using the ESO 2.2m telescope in optical wavelengths. We also used the JHKs archival data from the IRSF survey and
the Spitzer Space Telescope SAGE-SMC survey.
Our high-resolution JHKs data of the compact high-excitation H ii region N26 reveal a new, bright component (C)
between the two already known optical components A and B. Components A and C are resolved into several stars.
Component A is the main ionization source of N 26 and coincides with the radio continuum source B 0046−7333. A
new compact H ii region with very faint O iii λ5007 emission is discovered. In the mid-IR, our field resembles a shell
formed by filaments and dust clumps, coinciding with the molecular cloud SMC B2. N 22, located in the center of the
shell, is the most excited H ii region of the complex and seems to have created a cavity in SMCB2. We derive nebular
parameters from spectra, and using color–magnitude and color–color diagrams, we identify stellar sources that show
significant near-IR excess emission, in order to identify the best YSO candidates.

Accepted for publication in Astronomy & Astrophysics

Available from http://aramis.obspm.fr/∼heydari/n26-fin.pdf

Modelling the alumina abundance of oxygen-rich evolved stars in the
Large Magellanic Cloud

O.C. Jones1, F. Kemper2, S. Srinivasan2, I. McDonald1, G.C. Sloan3 and A.A. Zijlstra1

1Jodrell Bank Centre for Astrophysics, The University of Manchester, UK
2Institute of Astronomy and Astrophysics, Academia Sinica, Taiwan
3Department of Astronomy, Cornell University, USA

In order to determine the composition of the dust in the circumstellar envelopes of oxygen-rich asymptotic giant
branch (AGB) stars we have computed a grid of modust radiative-transfer models for a range of dust compositions,
mass-loss rates, dust shell inner radii and stellar parameters. We compare the resulting colours with the observed
oxygen-rich AGB stars from the SAGE-Spec Large Magellanic Cloud (LMC) sample, finding good overall agreement
for stars with a mid-infrared excess. We use these models to fit a sample of 37 O-rich AGB stars in the LMC with
optically thin circumstellar envelopes, for which 5–35-µm Spitzer infrared spectrograph (IRS) spectra and broadband
photometry from the optical to the mid-infrared are available. From the modelling, we find mass-loss rates in the range
∼ 8× 10−8 to 5× 10−6 M⊙ yr−1, and we show that a grain mixture consisting primarily of amorphous silicates, with
contributions from amorphous alumina and metallic iron provides a good fit to the observed spectra. Furthermore,
we show from dust models that the AKARI [11]–[15] versus [3.2]–[7] colour–colour diagram, is able to determine the
fractional abundance of alumina in O-rich AGB stars.

Accepted for publication in MNRAS

Available from arXiv:1402.2485
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The VLT-FLAMES Tarantula Survey XVI. The optical+NIR extinction
laws in 30Doradus and the photometric determination of the effective

temperatures of OB stars
J. Máız Apellániz1, C.J. Evans2, R.H. Barbá3, G. Gräfener4, J.M. Bestenlehner4, P.A. Crowther5, M. Garćıa6, A.

Herrero7,8, H. Sana9, S. Simón-Dı́az7,8, W.D. Taylor2, J.Th. van Loon10, J.S. Vink4 and N.R. Walborn9

1Instituto de Astrof́ısica de Andalućıa–CSIC, Glorieta de la Astronomı́a s/n, E-18 008 Granada, Spain
2UK Astronomy Technology Centre, Royal Observatory Edinburgh, Blackford Hill, Edinburgh, EH9 3HJ, Scotland
3Departamento de F́ısica, Universidad de La Serena, Av. Cisternas 1200 Norte, La Serena, Chile
4Armagh Observatory, College Hill, Armagh BT61 9DG, Northern Ireland
5Department of Physics & Astronomy, Hounsfield Road, University of Sheffield, S3 7RH, England
6Centro de Astrobioloǵıa, CSIC–INTA, Ctra. Torrejón a Ajalvir km 4, E-28 850 Torrejón de Ardoz, Madrid, Spain
7Instituto de Astrof́ısica de Canarias, E-38 200 La Laguna, Tenerife, Spain
8Departamento de Astrof́ısica, Universidad de La Laguna, E-38 205 La Laguna, Tenerife, Spain
9Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21 218, USA
10Institute for the Environment, Physical Sciences and Applied Mathematics, Keele University, ST5 5BG, England

Context: The commonly used extinction laws of Cardelli et al. (1989) have limitations that, among other issues,
hamper the determination of the effective temperatures of O and early B stars from optical+NIR photometry.
Aims: We aim to develop a new family of extinction laws for 30 Doradus, check their general applicability within
that region and elsewhere, and apply them to test the feasibility of using optical+NIR photometry to determine the
effective temperature of OB stars.
Methods: We use spectroscopy and NIR photometry from the VLT-FLAMES Tarantula Survey and optical photometry
from HST/WFC3 of 30 Doradus and we analyze them with the software code chorizos using different assumptions
such as the family of extinction laws.
Results: We derive a new family of optical+NIR extinction laws for 30 Doradus and confirm its applicability to
extinguished Galactic O-type systems. We conclude that by using the new extinction laws it is possible to measure
the effective temperatures of OB stars with moderate uncertainties and only a small bias, at least up to E(4405–
5495) ∼ 1.5 mag.

Accepted for publication in Astronomy & Astrophysics

Available from arXiv:1402.3062
and from http://jmaiz.iaa.es/files/Ma

The lead discrepancy in intrinsically s-process enriched post-AGB stars
in the Magellanic Clouds

K. De Smedt1, H. Van Winckel1, D. Kamath1, A.I. Karakas2, L. Siess3, S. Goriely3 and P. Wood2

1Instituut voor Sterrenkunde, K.U. Leuven, Celestijnenlaan 200B, B-3001 Leuven, Belgium
2Research School of Astronomy and Astrophysics, Mount Stromlo Observatory, Weston Creek ACT 2611, Australia
3Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, ULB, CP 226, 1050 Brussels, Belgium

Context: Our understanding of the s-process nucleosynthesis in asymptotic giant branch (AGB) stars is incomplete.
AGB models predict, for example, large overabundances of lead (Pb) compared to other s-process elements in metal-
poor low-mass AGB stars. This is indeed observed in some extrinsically enhanced metal-poor stars, but not in all. An
extensive study of intrinsically s-process enriched objects is essential for improving our knowledge of the AGB third
dredge-up and associated s-process nucleosynthesis.
Aims: We compare the spectral abundance analysis of the SMC post-AGB star J 004441.04−732136.4 with state-of-
the-art AGB model predictions with a main focus on Pb. The low S/N in the Pb line region made the result of our
previous study inconclusive. We acquired additional data covering the region of the strongest Pb line.
Methods: By carefully complementing re-reduced previous data, with newly acquired UVES optical spectra, we improve
the S/N of the spectrum around the strongest Pb line. Therefore, an upper limit for the Pb abundance is estimated
from a merged weighted mean spectrum using synthetic spectral modeling. We then compare the abundance results
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from the combined spectra to predictions of tailored AGB evolutionary models from two independent evolution codes.
In addition, we determine upper limits for Pb abundances for three previously studied LMC post-AGB objects.
Results: Although theoretical predictions for J 004441.04−732136.4 match the s-process distribution up to tungsten
(W), the predicted very high Pb abundance is clearly not detected. The three additional LMC post-AGB stars show
a similar lack of a very high Pb abundance.
Conclusion: From our study, we conclude that none of these low-mass, low-metallicity post-AGB stars of the LMC
and SMC are strong Pb producers. This conflicts with current theoretical predictions.

Accepted for publication in A&A

Available from arXiv:1402.3169

Optically visible post-AGB/RGB stars and young stellar objects in the
Small Magellanic Cloud: candidate selection, spectral energy

distributions and spectroscopic examination
D. Kamath1,2, P.R. Wood1 and H. Van Winckel2

1Research School of Astronomy and Astrophysics, Mount Stromlo Observatory, Weston Creek, ACT 2611, Australia
2Instituut voor Sterrenkunde, K.U. Leuven, Celestijnenlaan 200D bus 2401, B-3001 Leuven, Belgium

We have carried out a search for optically visible post-AGB candidates in the Small Magellanic Cloud (SMC). Firstly,
we used mid-IR observations from the Spitzer Space Telescope to select optically visible candidates with excess mid-
IR flux and then we obtained low-resolution optical spectra for 801 of the candidates. After removing poor quality
spectra and contaminants such as M-stars, C-stars, planetary nebulæ, quasi-stellar objects and background galaxies,
we ended up with a final sample of 63 high probability post-AGB/RGB candidates of A–F spectral type. From
the spectral observations, we estimated the stellar parameters: effective temperature (Teff), surface gravity (log g),
and metallicity ([Fe/H]). We also estimated the reddening and deduced the luminosity using the stellar parameters
combined with photometry. For the post-AGB/RGB candidates, we found that the metallicity distribution peaks at
[Fe/H] ≈ −1.00 dex. Based on a luminosity criterion, 42 of these 63 sources were classified as post-RGB candidates
and the remaining 21 as post-AGB candidates. From the spectral energy distributions we were able to infer that
6 of the 63 post-AGB/RGB candidates have a surrounding circumstellar shell suggesting that they are single stars,
while 27 of the post-AGB/RGB candidates have a surrounding disc, suggesting that they lie in binary systems. For
the remaining 30 post-AGB/RGB candidates the nature of the circumstellar environment was unclear. Variability is
displayed by 38 of the 63 post-AGB/RGB candidates with the most common variability types being the Population
II Cepheids (including RVTauri stars) and semi-regular variables. This study has also revealed a new RV Tauri star
in the SMC, J 005107.19−734133.3, which shows signs of s-process enrichment. From the numbers of post-AGB/RGB
stars in the SMC, we were able to estimate evolutionary rates. We find that the number of post-AGB and post-RGB
candidates that we have identified are in good agreement with the stellar evolution models with some mass loss in
the post-AGB phase and a small amount of re-accretion in the lower luminosity post-RGB phase. This study also
resulted in a new sample of 40 young stellar objects (YSOs) of A–F spectral type. The 40 YSO candidates for which
we could estimate stellar parameters are luminous and of high mass (∼ 3–10 M⊙). They lie on the cool side of the
usually adopted birthline in the H–R diagram. This line separates visually obscured protostars from optically visible
pre-main sequence stars, meaning that our YSO candidates have become optically visible in the region of the H–R
diagram usually reserved for obscured protostars. Additionally, we also identified a group of 63 objects whose spectra
are dominated by emission lines and in some cases, a significant UV continuum. These objects are very likely to be
either hot post-AGB/RGB candidates or luminous YSOs.

Published in MNRAS

Available from arXiv:1402.5954
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Circumstellar effects on the Rb abundances in O-rich AGB stars
O. Zamora1,2, D.A. Garćıa-Hernández1,2, B. Plez3 and A. Manchado1,2,4

1Instituto de Astrof́ısica de Canarias (IAC), E-38200 La Laguna, Tenerife, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna (ULL), E-38206 La Laguna, Tenerife, Spain
3Laboratoire Univers et Particules de Montpellier, Université Montpellier 2, CNRS, F-34095 Montpellier, France
4Consejo Superior de Investigaciones Cient́ıficas (CSIC), Spain

For the first time we explore the circumstellar effects on the Rb (and Zr) abundance determination in O-rich asymptotic
giant branch (AGB) stars by considering the presence of a gaseous circumstellar envelope with a radial wind. A
modified version of the spectral synthesis code Turbospectrum was used to deal with extended atmosphere models
and velocity fields. The Rb and Zr abundances were determined from the resonant 7800 Å Rb i line and the 6474 Å ZrO
bandhead, respectively, in five representative O-rich AGB stars with different expansion velocities and metallicities.
By using our new dynamical models, the Rb i line profile (photospheric and circumstellar components) is very well
reproduced. Interestingly, the derived Rb abundances are much lower (by 1–2 dex) in those O-rich AGB stars showing
the higher circumstellar expansion velocities. The Zr abundances, however, remain close to the solar values. The Rb
abundances and [Rb/Zr] ratios derived here significantly resolve the problem of the present mismatch between the
observations of intermediate-mass (4–8 M⊙) Rb-rich AGB stars and the AGB nucleosynthesis theoretical predictions.

Accepted for publication in A&A Letters

Available from arXiv:1403.2075
and from http://www.iac.es/preprints/files/PP14021.pdf

The role of turbulence in star formation laws and thresholds
Katarina Kraljić1, Florent Renaud1, Frédéric Bournaud1, Françoise Combes2, Bruce Elmegreen3, Eric Emsellem4,5

and Romain Teyssier6

1CEA, IRFU, SAp, F-91191 Gif-sur-Yvette Cedex, France
2Observatoire de Paris, LERMA et CNRS, 61 Av. de l’Observatoire, F-75014 Paris, France
3IBM T.J. Watson Research Center, 1101 Kitchawan Road, Yorktown Heights, NY 10598, USA
4European Southern Observatory, D-85748 Garching bei München, Germany
5Université Lyon 1, Observatoire de Lyon, CRAL et ENS, 9 Av. Charles André, F-69230 Saint-Genis Laval, France
6Institute for Theoretical Physics, University of Zürich, CH-8057 Zürich, Switzerland

The Schmidt–Kennicutt relation links the surface densities of gas to the star formation rate in galaxies. The physical
origin of this relation, and in particular its break, i.e., the transition between an inefficient regime at low gas surface
densities and a main regime at higher densities, remains debated. Here, we study the physical origin of the star
formation relations and breaks in several low-redshift galaxies, from dwarf irregulars to massive spirals. We use
numerical simulations representative of the Milky Way and the Large and Small Magellanic Clouds with parsec up
to subparsec resolution, and which reproduce the observed star formation relations and the relative variations of the
star formation thresholds. We analyze the role of interstellar turbulence, gas cooling, and geometry in drawing these
relations at 100 pc scale. We suggest in particular that the existence of a break in the Schmidt–Kennicutt relation
could be linked to the transition from subsonic to supersonic turbulence and is independent of self-shielding effects.
With this transition being connected to the gas thermal properties and thus to the metallicity, the break is shifted
toward high surface densities in metal-poor galaxies, as observed in dwarf galaxies. Our results suggest that together
with the collapse of clouds under self-gravity, turbulence (injected at galactic scale) can induce the compression of gas
and regulate star formation.

Published in The Astrophysical Journal

Available from arXiv:1402.1680
and from http://adsabs.harvard.edu/abs/2014ApJ...784..112K
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Spitzer observations of dust emission from H ii regions in the Large
Magellanic Cloud

Ian W. Stephens1,2, Jessica Marie Evans1, Rui Xue1, You-Hua Chu1, Robert A. Gruendl1 and Dominique M.

Segura-Cox1

1University of Illinois at Urbana-Champaign, USA
2Boston University, USA

Massive stars can alter physical conditions and properties of their ambient interstellar dust grains via radiative heating
and shocks. The H ii regions in the Large Magellanic Cloud (LMC) offer ideal sites to study the stellar energy feedback
effects on dust because stars can be resolved, and the galaxy’s nearly face-on orientation allows us to unambiguously
associate H ii regions with their ionizing massive stars. The Spitzer Space Telescope survey of the LMC provides multi-
wavelength (3.6–160 µm) photometric data of all H ii regions. To investigate the evolution of dust properties around
massive stars, we have analyzed spatially-resolved IR dust emission from two classical H ii regions (N 63 and N180)
and two simple superbubbles (N 70 and N144) in the LMC. We produce photometric spectral energy distributions
(SEDs) of numerous small subregions for each region based on its stellar distributions and nebular morphologies. We
use DustEM dust emission model fits to characterize the dust properties. color–color diagrams and model fits are
compared with the radiation field (estimated from photometric and spectroscopic surveys). Strong radial variations of
SEDs can be seen throughout the regions, reflecting the available radiative heating. Emission from very small grains
drastically increases at locations where the radiation field is the highest, while polycyclic aromatic hydrocarbons
(PAHs) appear to be destroyed. PAH emission is the strongest in the presence of molecular clouds, provided that the
radiation field is low.

Published in The Astrophysical Journal

Available from arXiv:1402.2631
and from http://stacks.iop.org/0004-637X/784/147

The ultraviolet view of the Magellanic Clouds from GALEX: A first
look at the LMC source catalog

Raymond Simons1, David Thilker1, Luciana Bianchi1 and Ted Wyder2

1Johns Hopkins University, USA
2Caltech, USA

The Galaxy Evolution Exporer (GALEX) has performed unprecedented imaging surveys of the Magellanic Clouds
(MC) and their surrounding areas including the Magellanic Bridge (MB) in near-UV (NUV, 1771–2831 Å) and far-UV
(FUV, 1344–1786 Å) bands at 5′′ resolution. Substantially more area was covered in the NUV than FUV, particularly
in the bright central regions, because of the GALEX FUV detector failure. The 5-σ depth of the NUV imaging varies
between 20.8 and 22.7 (ABmag). Such imaging provides the first sensitive view of the entire content of hot stars in the
Magellanic System, revealing the presence of young populations even in sites with extremely low star-formation rate
surface density like the MB, owing to high sensitivity of the UV data to hot stars and the dark sky at these wavelengths.
The density of UV sources is quite high in many areas of the LMC and SMC. Crowding limits the quality of source
detection and photometry from the standard mission pipeline processing. We performed custom-photometry of the
GALEX data in the MC survey region (< 15◦ from the LMC, < 10◦ from the SMC). After merging multiple detections
of sources in overlapping images, the resulting catalog we have produced for the LMC contains nearly 6 million unique
NUV point sources within 15◦ and is briefly presented herein. This paper provides a first look at the GALEX MC
survey and highlights some of the science investigations that the entire catalog and imaging dataset will make possible.

Published in Advances in Space Research

Available from arXiv:1401.7286

7



The VLT-FLAMES Tarantula Survey XIV. The O-type stellar content
of 30 Doradus

N.R. Walborn1, H. Sana1,2, S. Simón-Dı́az3,4, J. Máız Apellániz5, W.D. Taylor6,7, C.J. Evans7, N. Markova8, D.J.

Lennon9 and A. de Koter2,10

1Space Telescope Science Institute, USA
2Astronomical Institute Anton Pannekoek, University of Amsterdam, The Netherlands
3Instituto de Astrof́ısica de Canarias, Spain
4Universidad de La Laguna, Spain
5Instituto de Astrof́ısica de Andalućıa, Spain
6Scottish Universities Physics Alliance, University of Edinburgh, Scotland
7UK Astronomy Technology Centre, Royal Observatory Edinburgh, Scotland
8National Astronomical Observatory, Bulgarian Academy of Sciences, Bulgaria
9European Space Agency, European Space Astronomy Centre, Spain
10Instituut voor Sterrenkunde, K.U. Leuven, Belgium

Detailed spectral classifications are presented for 352 O–B0 stars in the VLT-FLAMES Tarantula Survey ESO Large
Programme, of which 213 O-type are judged of sufficiently high quality for further morphological analysis. Among
them, six subcategories of special interest are distinguished. (1) Several new examples of the earliest spectral types
O2–O3 have been found, while a previously known example has been determined to belong to the nitrogen-rich ON2
class. (2) A group of extremely rapidly rotating main-sequence objects has been isolated, including the largest v sin i

values known, the spatial and radial-velocity distributions of which suggest ejection from the two principal ionizing
clusters NGC 2070 and NGC 2060. (3) Several new examples of the evolved, rapidly rotating Onfp class show similar
evidence, although at least some of them are spectroscopic binaries. (4) No fewer than 48 members of the Vz category,
hypothesized to be on or near the zero-age main sequence, are found in this sample; in contrast to the rapid rotators,
they are strongly concentrated to the ionizing clusters and a newly recognized region of current and recent star
formation to the north, supporting their interpretation as very young objects, as do their relatively faint absolute
magnitudes. (5) A surprisingly large fraction of the main-sequence spectra belong to the recently recognized V((fc))
class, with C iii emission lines of similar strength to the usual N iii in V((f)) spectra, although a comparable number
of the latter are also present, as well as six objects with very high-quality data but no trace of either emission feature,
presenting new challenges to physical interpretations. (6) Two mid-O Vz and three late-O giant/supergiant spectra
with morphologically enhanced nitrogen lines have been detected. Absolute visual magnitudes have been derived
for each star with individual extinction laws, and composite Hertzsprung–Russell Diagrams provide evidence of the
multiple generations present in this field. Spectroscopic binaries, resolved visual multiples, and possible associations
with X-ray sources are noted. Astrophysical and dynamical analyses of this unique dataset underway will provide new
insights into the evolution of massive stars and starburst clusters.

Accepted for publication in Astronomy & Astrophysics

Available from arXiv:1402.6969

The EPOCH project: I. Periodic variable stars in the EROS-2 LMC
database

Dae-Won Kim1, Pavlos Protopapas2, Coryn A.L. Bailer-Jones1, Yong-Ik Byun3, Seo-Won Change3, Jean-Baptiste

Marquette4 and Min-Su Shin5

1Max-Planck Institute for Astronomy, Heidelberg, Germany
2Harvard–Smithsonian Center for Astrophysics, Cambridge, MA, USA
3Yonsei University, Seoul, South Korea
4UPMC-CNRS, UMR7095, Institut d’Astrophysique de Paris, Paris, France
5Department of Physics, Oxford University, Oxford, UK

The EPOCH (EROS-2 periodic variable star classification using machine learning) project aims to detect periodic
variable stars in the EROS-2 light curve database. In this paper, we present the first result of the classification of
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periodic variable stars in the EROS-2 LMC database. To classify these variables, we first built a training set by
compiling known variables in the Large Magellanic Cloud area from the OGLE and MACHO surveys. We cross-
matched these variables with the EROS-2 sources and extracted 22 variability features from 28392 light curves of
the corresponding EROS-2 sources. We then used the random forest method to classify the EROS-2 sources in the
training set. We designed the model to separate not only δ Scuti stars, RRLyræ, Cepheids, eclipsing binaries, and
long-period variables, the superclasses, but also their subclasses, such as RRab, RRc, RRd, and RRe for RRLyræ, and
similarly for the other variable types. The model trained using only the superclasses shows 99% recall and precision,
while the model trained on all subclasses shows 87% recall and precision. We applied the trained model to the entire
EROS-2 LMC database, which contains about 29 million sources, and found 117234 periodic variable candidates. Out
of these 117234 periodic variables, 55285 have not been discovered by either OGLE or MACHO variability studies.
This set comprises 1906 δ Scuti stars, 6607 RRLyræ, 638 Cepheids, 178 Type II Cepheids, 34562 eclipsing binaries,
and 11394 long-period variables. A catalog of these EROS-2 LMC periodic variable stars will be available online at
http://stardb.yonsei.ac.kr and at the CDS website (http://vizier.u-strasbg.fr/viz-bin/VizieR).

Accepted for publication in A&A

Available from arXiv:1403.6131

Recent star formation in the leading arm of the Magellanic Stream
Dana I. Casetti-Dinescu1,2, Christian Moni Bidin3, Terrence M. Girard2, Réne A. Méndez4, Katherine Vieira5,

Vladimir I. Korchagin6 and William F. van Altena2

1Southern Connecticut State University, USA
2Yale University, USA
3Universidad Católica del Norte, Chile
4Universidad de Chile, Chile
5Centro de Investigaciones de Astronomı́a, Venezuela
6Southern Federal University, Russia

Strongly interacting galaxies undergo a short-lived but dramatic phase of evolution characterized by enhanced star
formation, tidal tails, bridges, and other morphological peculiarities. The nearest example of a pair of interacting
galaxies is the Magellanic Clouds, whose dynamical interaction produced the gaseous features known as the Magel-
lanic Stream trailing the pair’s orbit about the Galaxy, the bridge between the Clouds, and the leading arm (LA),
a wide and irregular feature leading the orbit. Young, newly formed stars in the bridge are known to exist, giving
witness to the recent interaction between the Clouds. However, the interaction of the Clouds with the Milky Way
(MW) is less well understood. In particular, the LA must have a tidal origin; however, no purely gravitational model
is able to reproduce its morphology and kinematics. A hydrodynamical interaction with the gaseous hot Halo and
disk of the Galaxy is plausible as suggested by some models and supporting neutral hydrogen (H i) observations. Here
we show for the first time that young, recently formed stars exist in the LA, indicating that the interaction between
the Clouds and our Galaxy is strong enough to trigger star formation in certain regions of the LA – regions in the
outskirts of the MW disk (R ∼ 18 kpc), far away from the Clouds and the bridge.
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Ionization-parameter mapping (IPM) is a powerful technique for tracing the optical depth of Lyman continuum radi-
ation from massive stars. Using narrow-band line-ratio maps, we examine trends in radiative feedback from ordinary
H ii regions of the Magellanic Clouds and nearby starburst galaxies. We find that the aggregate escape fraction for the
Lyman continuum is sufficient to ionize the diffuse, warm ionized medium in the Magellanic Clouds, and that more
luminous nebulae are more likely to be optically thin. We apply ionization-parameter mapping to entire starburst
galaxies, revealing ionization cones in two nearby starbursts. Within the limits of our small sample, we examine the
conditions for the propagation of ionizing radiation beyond the host galaxies.
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