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Editorial

Dear Colleagues,

It is my pleasure to present you the 129th issue of the Magellanic Clouds Newsletter.

As always, there is a lot going on in the Magellanic Clouds as well as our research. Star clusters, star formation
history, dust production, distance scales, a new look at the Magellanic Stream feeding the Milky Way... and (there is
always) more...

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

Age determination of fifteen old to intermediate-age Small Magellanic
Cloud star clusters

M.C. Parisi1, D. Geisler2, G. Carraro3, J.J. Clariá1, E. Costa4, A.J. Grocholski5, A. Sarajedini6, R. Leiton2 and

A.E. Piatti1

1Observatorio Astronómico, Universidad Nacional de Córdoba, Argentina
2Departamento de Astronomı́a, Universidad de Concepción, Chile
3European Southern Observatory, Chile
4Universidad de Chile, Chile
5Department of Physics and Astronomy, Louisiana State University, USA
6Department of Astronomy, University of Florida, USA

We present CMDs in the V and I bands for fifteen star clusters in the Small Magellanic Cloud (SMC) based on data
taken with the Very Large Telescope (VLT, Chile). We selected these clusters from our previous work Parisi et al.
(2009, AJ, 138, 517), wherein we derived cluster radial velocities and metallicities from Calcium ii infrared triplet
(CaT) spectra also taken with the VLT. We discovered that the ages of six of our clusters have been appreciably
underestimated by previous studies, which used comparatively small telescopes, graphically illustrating the need for
large apertures to obtain reliable ages of old and intermediate-age SMC star clusters. In particular, three of these
clusters, L 4, L 6 and L 110, turn out to be amongst the oldest SMC clusters known, with ages of 7.9 ± 1.1, 8.7 ± 1.2
and 7.6 ± 1.0 Gyr, respectively, helping to fill a possible “SMC cluster age gap” (Glatt et al. 2008, AJ, 136, 1703).
Using the present ages and metallicities from Parisi et al. (2009), we analyze the age distribution, age gradient and age
metallicity relation (AMR) of a sample of SMC clusters measured homogeneously. There is a suggestion of bimodality
in the age distribution but it does not show a constant slope for the first 4 Gyr (Piatti et al. 2011, MNRAS, 417,
1559), and we find no evidence for an age gradient. Due to the improved ages of our cluster sample, we find that our
AMR is now better represented in the intermediate/old period than that we derived in Parisi et al. (2009), where we
simply took ages available in the literature. Additionally, clusters younger than ∼ 4 Gyr now show better agreement
with the bursting model of Pagel & Tautvaǐsienė (1998, MNRAS, 299, 535), but we confirm that this model is not
a good representation of the AMR during the intermediate-age/old period. A more complicated model is needed to
explain the SMC chemical evolution in that period.

Published in Astronomical Journal
Available from arXiv:1402.1687

Disentangling the physical reality of star cluster candidates projected
towards the inner disc of the Large Magellanic Cloud

Andrés E. Piatti1

1Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000, Córdoba, Argentina

We have used Washington photometry for 90 star cluster candidates of small angular size – typically ∼ 11′′ in radius
– distributed within nine selected regions in the inner disc of the Large Magellanic Cloud (LMC) to disentangle
whether they are genuine physical system, and to estimate the ages for the confirmed clusters. In order to avoid a
misleading interpretation of the cluster colour–magnitude diagrams (CMDs), we applied a subtraction procedure to
statistically clean them from field star contamination. Out of the 90 candidate clusters studied, resulted to be genuine
physical systems, whereas the remaining ones were classified as possible non-clusters since either their CMDs and/or
the distribution of stars in the respective fields do not resemble those of stellar aggregates. We statistically show that
∼ (13 ± 6) per cent of the catalogued clusters in the inner disc could be possible non-clusters, independently of their
deprojected distances. We derived the ages for the confirmed clusters from the fit of theoretical isochrones to the
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cleaned cluster CMDs. The derived ages resulted to be in the age range 7.8 ≤ log t ≤ 9.2. Finally, we built cluster
frequencies (CFs) for the different studied regions and found that there exists some spatial variation of the LMC CF
throughout the inner disc. Particularly, the innermost field contains a handful of clusters older than ∼ 2 Gyr, while
the wider spread between different CFs has taken place during the most recent 50 Myr of the galaxy lifetime.

Accepted for publication in MNRAS
Available from arXiv:1403.3561

CCD SDSS gr photometry of poorly studied star clusters in the Large
Magellanic Cloud

Andrés E. Piatti1

1Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, 5000, Córdoba, Argentina

We present for the first time CCD SDSS gr photometry, obtained at the Gemini South telescope with the GMOS
attached, of stars in the field of the poorly studied star clusters NGC1768, HS 85, SL 676, NGC 2107, NGC2190, and
SL 866, which are distributed in the main body of the Large Magellanic Cloud. We applied a subtraction procedure
to statistically clean the cluster CMDs from field star contamination. In order to disentangle cluster features from
those belonging to their surrounding fields, we applied a subtraction procedure which makes use of variable cells
to reproduce the field star Color–Magnitude Diagrams (CMDs) as closely as possible. We then traced their stellar
density radial profiles from star counts performed over the cleaned field stars dataset and derived their radii. Using
the cleaned cluster CMDs, we estimated ages and metallicities from matching theoretical isochrones computed for the
SDSS system. The studied star clusters have ages from 0.1 up to 2.0 Gyr and are of slightly metal-poor metal content
([Fe/H] ≈ −0.4 dex).

Accepted for publication in ISRN Astronomy and Astrophysics
Available from arXiv:1403.4519

Dissecting the Spitzer color–magnitude diagrams of extreme LMC AGB
stars

F. Dell’Agli1,2, P. Ventura1, D.A. Garćıa-Hernández3,4, R. Schneider1, M. Di Criscienzo1, E. Brocato1, F.

D’Antona1 and C. Rossi2

1INAF – Osservatorio Astronomico di Roma, Via Frascati 33, 00040, Monte Porzio Catone (RM), Italy
2Dipartimento di Fisica, Università di Roma “La Sapienza”, P.le Aldo Moro 5, 00143, Roma, Italy
3Instituto de Astrof́ısica de Canarias, Vı́a Láctea s/n, E-38200 La Laguna, Tenerife, Spain
4Dept. Astrof́ısica, Universidad de La Laguna (ULL), E-38206 La Laguna, Tenerife, Spain

We trace the full evolution of low- and intermediate-mass stars (1 M⊙ ≤ M ≤ 8 M⊙) during the Asymptotic Giant
Branch (AGB) phase in the Spitzer two-color and color–magnitude diagrams. We follow the formation and growth
of dust particles in the circumstellar envelope with an isotropically expanding wind, in which gas molecules impinge
upon pre-existing seed nuclei, favour their growth. These models are the first able to identify the main regions in the
Spitzer data occupied by AGB stars in the Large Magellanic Cloud (LMC). The main diagonal sequence traced by
LMC extreme stars in the [3.6]–[4.5] vs. [5.8]–[8.0] and [3.6]–[8.0] vs. [8.0] planes are nicely fit by carbon stars models;
it results to be an evolutionary sequence with the reddest objects being at the final stages of their AGB evolution.
The most extreme stars, with [3.6] − [4.5] > 1.5 mag and [3.6] − [8.0] > 3 mag, are 2.5–3 M⊙ stars surrounded by
solid carbon grains. In higher mass (> 3 M⊙) models dust formation is driven by the extent of Hot Bottom Burning
(HBB) – most of the dust formed is in the form of silicates and the maximum obscuration phase by dust particles
occurs when the HBB experienced is strongest, before the mass of the envelope is considerably reduced.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from arXiv:1403.7340
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The COS/UVES absorption survey of the Magellanic Stream. III:
Ionization, total mass, and inflow rate onto the Milky Way

Andrew J. Fox1, Bart P. Wakker2, Kathleen A. Barger3, Audra K. Hernandez2, Philipp Richter4, Nicolas Lehner3,

Joss Bland-Hawthorn5, Jane C. Charlton6, Tobias Westmeier7, Christopher Thom1, Jason Tumlinson1, Toru

Misawa8, J. Christopher Howk3, L. Matthew Haffner2, Justin Ely1, Paola Rodriguez-Hidalgo9,10 and Nimisha

Kumari11

1Space Telescope Science Institute, USA
2University of Wisconsin-Madison, USA
3University of Notre Dame, USA
4University of Potsdam, Germany
5University of Sydney, Australia
6Pennsylvania State University, USA
7ICRAR, University of Western Australia, Australia
8Shinshu University, Japan
9York University, Canada
10University of Toronto, Canada
11École Polytechnique, France

Dynamic interactions between the two Magellanic Clouds have flung large quantities of gas into the halo of the
Milky Way, creating the Magellanic Stream, the Magellanic Bridge, and the Leading Arm (collectively referred to as
the Magellanic System). In this third paper of a series studying the Magellanic gas in absorption, we analyze the
gas ionization level using a sample of 69 Hubble Space Telescope/Cosmic Origins Spectrograph sightlines that pass
through or within 30◦ of the 21 cm-emitting regions. We find that 81% (56/69) of the sightlines show UV absorption
at Magellanic velocities, indicating that the total cross section of the Magellanic System is ∼ 11 000 square degrees, or
around a quarter of the entire sky. Using observations of the Si iii/Si ii ratio together with Cloudy photoionization
modeling, we calculate that the total mass (atomic plus ionized) of the Magellanic System is ∼ 2.0×109 M⊙, with the
ionized gas contributing over twice as much mass as the atomic gas. This is larger than the current-day interstellar
H i mass of both Magellanic Clouds combined, indicating that they have lost most of their initial gas mass. If the gas
in the Magellanic System survives to reach the Galactic disk over its inflow time of ∼ 0.5–1.5 Gyr, it will represent
an average inflow rate of ∼ 3.7–6.7 M⊙ yr−1, potentially raising the Galactic star formation rate. However, multiple
signs of an evaporative interaction with the hot Galactic corona indicate that the Stream may not survive its journey
to the disk fully intact, and will instead add material to (and cool) the corona.

Accepted for publication in ApJ
Available from arXiv:1404.5514

Clustering of Local Group distances: publication bias or correlated
measurements? I. The Large Magellanic Cloud

Richard de Grijs1, James E. Wicker2 and Giuseppe Bono3,4

1Kavli Institute for Astronomy & Astrophysics and Department of Astronomy, Peking University, Yi He Yuan Lu 5, Hai Dian District,

Beijing 100871, China
2National Astronomical Observatories, Chinese Academy of Sciences, 20A Datun Road, Chaoyang District, Beijing 100012, China
3Dipartimento di Fisica, Università di Roma Tor Vergata, via Della Ricerca Scientifica 1, 00133, Roma, Italy
4INAF, Rome Astronomical Observatory, via Frascati 33, 00040, Monte Porzio Catone, Italy

The distance to the Large Magellanic Cloud (LMC) represents a key local rung of the extragalactic distance ladder.
Yet, the galaxy’s distance modulus has long been an issue of contention, in particular in view of claims that most
newly determined distance moduli cluster tightly – and with a small spread – around the “canonical” distance modulus,
(m − M)0 = 18.50 mag. We compiled 233 separate LMC distance determinations published between 1990 and 2013.
Our analysis of the individual distance moduli, as well as of their two-year means and standard deviations resulting
from this largest data set of LMC distance moduli available to date, focuses specifically on Cepheid and RRLyræ
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variable-star tracer populations, as well as on distance estimates based on features in the observational Hertzsprung–
Russell diagram. We conclude that strong publication bias is unlikely to have been the main driver of the majority
of published LMC distance moduli. However, for a given distance tracer, the body of publications leading to the
tightly clustered distances is based on highly non-independent tracer samples and analysis methods, hence leading
to significant correlations among the LMC distances reported in subsequent articles. Based on a careful, weighted
combination, in a statistical sense, of the main stellar population tracers, we recommend that a slightly adjusted
canonical distance modulus of (m − M)0 = 18.49 ± 0.09 mag be used for all practical purposes that require a general
distance scale without the need for accuracies of better than a few percent.

Published in AJ, 147, 122 (2014)
Available from arXiv:1403.3141

On calibration of some distance scales in astrophysics
B. Vukotić1, M. Jurković1, D. Urošević2,3 and B. Arbutina2

1Astronomical Observatory, Volgina 7, 11060, Belgrade 38, Serbia
2Department of Astronomy, Faculty of Mathematics, University of Belgrade, Studentski trg 16, 11000 Belgrade, Serbia
3Isaac Newton Institute of Chile, Yugoslavia Branch

We present a method for distance calibration without using standard fitting procedures. Instead, we use random
resampling to reconstruct the probability density function (PDF) of calibration data points in the fitting plane. The
resulting PDF is then used to estimate distance-related properties. The method is applied to samples of radio surface
brightness to diameter (Σ–D) data for the Galactic supernova remnants (SNRs) and planetary nebulæ (PNe), and
period–luminosity (PL) data for the Large Magellanic Cloud (LMC) fundamental mode classical Cepheids. We argue
that resulting density maps can provide more accurate and more reliable calibrations than those obtained by standard
linear fitting procedures. For the selected sample of the Galactic SNRs, the presented PDF method of distance
calibration results in a smaller average distance fractional error of up to ≈ 16 percentage points. Similarly, the
fractional error is smaller for up to ≈ 8 and ≈ 0.5 percentage points, for the samples of Galactic PNe and LMC
Cepheids, respectively. In addition, we provide a PDF-based calibration data for each of the samples.

Published in MNRAS
Available from arXiv:1403.1368

The dust budget crisis in high-redshift submillimetre galaxies
K. Rowlands1,2, H.L. Gomez3, L. Dunne4, A. Aragón-Salamanca2, S. Dye2, S. Maddox4, E. da Cunha5 and P. van

der Werf6

1School of Physics & Astronomy, University of St Andrews, North Haugh, St. Andrews, KY16 9SS, UK
2School of Physics & Astronomy, The University of Nottingham, University Park Campus, Nottingham, NG7 2RD, UK
3School of Physics & Astronomy, Cardiff University, Queens Buildings, The Parade, Cardiff, CF24 3AA, UK
4Department of Physics and Astronomy, University of Canterbury, Private Bag 4800, Christchurch, New Zealand
5Max Planck Institute for Astronomy, Königstuhl 17, 69117, Heidelberg, Germany
6Leiden Observatory, Leiden University, P.O. Box 9513, 2300 RA Leiden, The Netherlands

We apply a chemical evolution model to investigate the sources and evolution of dust in a sample of 26 high-redshift (z >

1) submillimetre galaxies (SMGs) from the literature, with complete photometry from ultraviolet to the submillimetre.
We show that dust produced only by low–intermediate mass stars falls a factor 240 short of the observed dust masses
of SMGs, the well-known ‘dust-budget crisis’. Adding an extra source of dust from supernovæ can account for the dust
mass in 19 per cent of the SMG sample. Even after accounting for dust produced by supernovae the remaining deficit
in the dust mass budget provides support for higher supernova yields, substantial grain growth in the interstellar
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medium or a top-heavy IMF. Including efficient destruction of dust by supernova shocks increases the tension between
our model and observed SMG dust masses. The models which best reproduce the physical properties of SMGs have a
rapid build-up of dust from both stellar and interstellar sources and minimal dust destruction. Alternatively, invoking
a top-heavy IMF or significant changes in the dust grain properties can solve the dust budget crisis only if dust is
produced by both low mass stars and supernovæ and is not efficiently destroyed by supernova shocks.

Accepted for publication in MNRAS
Available from arXiv:1403.2995

A search for eclipsing binaries that host discs
Zeyang Meng1,2, Alice C. Quillen2, Cameron P. M. Bell2,3, Eric E. Mamajek2, Erin L. Scott2 and Ji-Lin Zhou1

1Department of Astronomy & Key Laboratory of Modern Astronomy and Astrophysics in Ministry of Education, Nanjing University,

Nanjing, 210093, China
2Department of Physics and Astronomy, University of Rochester, Rochester, NY 14627, USA
3School of Physics, University of Exeter, Exeter EX4 4QL, UK

We search for systems hosting eclipsing discs using a complete sample of eclipsing binaries (EBs); those previously
identified in the third phase of the Optical Gravitational Lensing Experiment (OGLE-III). Within a subsample of
2,823 high-cadence, high-photometric precision and large eclipsing depth detached EBs previously identified in the
Large Magellanic Cloud (LMC), we find that the skewness and kurtosis of the light curves magnitude distribution
within the primary eclipse can distinguish EBs with a complex shaped eclipse from those without. Two systems with
previously identified eclipsing discs (OGLE-LMC-ECL 11893 and OGLE-LMC-ECL 17782) are identified with near
zero skewness (|S| < 0.5) and positive kurtosis. No additional eclipsing disc systems were found in the OGLE-III
LMC, Small Magellanic Cloud (SMC) or Galactic Disc (GD) EB light curves.
We estimate that the fraction of detached early-type LMC EBs (which have a primary with an I-band magnitude
brighter than ≃ 19 mag) that exhibit atypical eclipses and so could host a disc is approximately 1/1000. As circum-
stellar disc lifetimes are short, we expected to primarily find eclipsing discs around young stars. In addition, as there
is more room for a disc in a widely separated binary and because a disk close to a luminous star would be above
the dust sublimation temperature, we expected to primarily find eclipsing discs in long period binaries. However,
OGLE-LMC-ECL 17782 is a 13.3 day period B star system with a transient and hot (∼ 6000 K, ∼ 0.1 au radius) disc
and Scott et al. (in prep.) estimate an age of 150 Myr for OGLE-LMC-ECL 11893. Both discs are unexpected in the
EB sample and impel explanation.

Accepted for publication in MNRAS
Available from arXiv:1401.1248

A modern search for Wolf–Rayet stars in the Magellanic Clouds: first
results

Philip Massey1, Kathryn F. Neugent1, Nidia Morrell2 and D. John Hillier3

1Lowell Observatory, USA
2Las Campanas Observatory, Carnegie Observatories, Chile
3Dept. of Physics and Astronomy & Pittsburgh Particle Physics, Astrophysics, and Cosmology Center, Univ. Pittsburgh, USA

Over the years, directed surveys and incidental spectroscopy have identified 12 Wolf–Rayet (WR) stars in the SMC
and 139 in the LMC, numbers which are often described as ”essentially complete.” Yet, new WRs are discovered in the
LMC almost yearly. We have therefore initiated a new survey of both Magellanic Clouds using the same interference-
filter imaging technique previously applied to M31 and M33. We report on our first observing season, in which we
have successfully surveyed ∼ 15% of our intended area of the SMC and LMC. Spectroscopy has confirmed 9 newly
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found WRs in the LMC (a 6% increase), including one of WO-type, only the third known in that galaxy and the
second to be discovered recently. The other eight are WN3 stars that include an absorption component. In two, the
absorption is likely from an O-type companion, but the other six are quite unusual. Five would be classified naively
as ”WN3+O3 V,” but such a pairing is unlikely given the rarity of O3 stars, the short duration of this phase (which
is incommensurate with the evolution of a companion to a WN star), and because these stars are considerably fainter
than O3 V stars. The sixth star may also fall into this category. cmfgen modeling suggests these stars are hot,
bolometrically luminous, and N-rich like other WN3 stars, but lack the strong winds that characterize WNs. Finally,
we discuss two rare Of?p stars and four Of supergiants we found, and propose that the B[e] star HD 38489 may have
a WN companion.

Accepted for publication in Astrophysical Journal
Available from arXiv:1404.7441

Red giants in the Small Magellanic Cloud. I. Disk and tidal stream
kinematics

Paul Dobbie1, Andrew Cole1, Annapurni Subramaniam2 and Stefan Keller3

1University of Tasmania, Australia
2Indian Institute of Astrophysics, India
3Australian National University, Australia

We present results from an extensive spectroscopic survey of field stars in the Small Magellanic Cloud (SMC). 3037
sources, predominantly first-ascent red giants, spread across roughly 37.5 sq. deg, are analysed. The line of sight
velocity field is dominated by the projection of the orbital motion of the SMC around the LMC/Milky Way. The
residuals are inconsistent with both a non-rotating spheroid and a nearly face on disk system. The current sample
and previous stellar and H i kinematics can be reconciled by rotating disk models with line of nodes position angle,
θ ∼ 120–130◦, moderate inclination (i ∼ 25–70◦), and rotation curves rising at 20–40 km s−1 kpc−1. The metal-poor
stars exhibit a lower velocity gradient and higher velocity dispersion than the metal-rich stars. If our interpretation of
the velocity patterns as bulk rotation is appropriate, then some revision to simulations of the SMC orbit is required
since these are generally tuned to the SMC disk line-of-nodes lying in a NE–SW direction. Residuals show strong
spatial structure indicative of non-circular motions that increase in importance with increasing distance from the
SMC centre. Kinematic substructure in the north-west part of our survey area is associated with the tidal tail or
Counter-Bridge predicted by simulations. Lower line-of-sight velocities towards the Wing and the larger velocities just
beyond the SW end of the SMC Bar are probably associated with stellar components of the Magellanic Bridge and
Counter-Bridge, respectively. Our results reinforce the notion that the intermediate-age stellar population of the SMC
is subject to substantial stripping by external forces.

Accepted for publication in MNRAS
Available from arXiv:1405.3705

Red giants in the Small Magellanic Cloud. II. Metallicity gradient and
age–metallicity relation

Paul Dobbie1, Andrew Cole1, Annapurni Subramaniam2 and Stefan Keller3

1University of Tasmania, Australia
2Indian Institute of Astrophysics, India
3Australian National University, Australia

We present results from the largest Ca ii triplet line metallicity study of Small Magellanic Cloud (SMC) field red giant
stars to date, involving 3037 objects spread across approximately 37.5 sq. deg., centred on this galaxy. We find a
median metallicity of [Fe/H] = −0.99 ± 0.01, with clear evidence for an abundance gradient of −0.075 ± 0.011 dex
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deg−1 over the inner 5◦. We interpret the abundance gradient to be the result of an increasing fraction of young stars
with decreasing galactocentric radius, coupled with a uniform global age–metallicity relation. We also demonstrate
that the age–metallicity relation for an intermediate age population located 10 kpc in front of the NE of the Cloud is
indistinguishable from that of the main body of the galaxy, supporting a prior conjecture that this is a stellar analogue
of the Magellanic Bridge. The metal poor and metal rich quartiles of our RGB star sample (with complementary
optical photometry from the Magellanic Clouds Photometric Survey) are predominantly older and younger than ≈ 6
Gyr, respectively. Consequently, we draw a link between a kinematical signature, tentatively associated by us with a
disk-like structure, and the upsurges in stellar genesis imprinted on the star formation history of the central regions
of the SMC. We conclude that the increase in the star formation rate around 5–6 Gyr ago was most likely triggered
by an interaction between the SMC and LMC.

Accepted for publication in MNRAS
Available from arXiv:1405.6452

Spectral and temporal properties of RXJ 0520.5−6932 (LXP 8.04)
during a type-I outburst

G. Vasilopoulos1, F. Haberl1, R. Sturm1, P. Maggi1 and A. Udalski2

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748 Garching bei München, Germany
2Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland

We observed RX J 0520.5−6932 in the X-rays and studied the optical light curve of its counterpart to verify it as
a Be/X-ray binary. We performed an XMM–Newton anticipated target of opportunity observation in January 2013
during an X-ray outburst of the source in order to search for pulsations and derive its spectral properties. We monitored
the source with Swift to follow the evolution of the outburst and to look for further outbursts to verify the regular
pattern seen in the optical light curve with a period of ∼ 24.4 d. The XMM–Newton EPIC light curves show coherent
X-ray pulsations with a period of 8.035331(15) s (1σ). The X-ray spectrum can be modeled by an absorbed power law
with photon index of ∼ 0.8, an additional black-body component with temperature of ∼ 0.25 keV and an FeK line.
Phase-resolved X-ray spectroscopy reveals that the spectrum varies with pulse phase. We confirm the identification
of the optical counterpart within the error circle of XMM–Newton at an angular distance of ∼ 0.8′′, which is an O9 Ve
star with known Hα emission. By analyzing the combined data from three OGLE phases we derived an optical period
of 24.43 d.The X-ray pulsations and long-term variability, as well as the properties of the optical counterpart, confirm
that RXJ 0520.5−6932 is a Be/X-ray binary pulsar in the Large Magellanic Cloud. Based on the X-ray monitoring of
the source we conclude that the event in January 2013 was a moderately bright type-I X-ray outburst, with a peak
luminosity of 1.79 × 1036 erg s−1.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1405.7312

The relativistic three dimensional evolution of SN1987A
Lorenzo Zaninetti1

1Dipartimento di Fisica Generale, Torino, Italy

The high velocities observed in supernovæ require a relativistic treatment for the equation of motion in the presence of
gradients in the density of the interstellar medium. The adopted theory is that of the thin layer approximation. The
chosen medium is auto-gravitating with respect to an equatorial plane. The differential equation which governs the
relativistic conservation of momentum is solved in numerically and by recursion. The asymmetric field of relativistic
velocities as well the time dilation are plotted at the age of 1 yr for SN1987A.

Published in The International Journal of Astronomy and Astrophysics, 4, 359 (2014)
Available from arXiv:1405.6871
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Spitzer view of massive star formation in the tidally stripped Magellanic
Bridge

C.-H. Rosie Chen1,2, Remy Indebetouw1,3, Erik Muller4,5, Akiko Kawamura4,5, Karl D. Gordon6, Marta SewiÃlo7,

Barbara A. Whitney8, Yasuo Fukui5, Suzanne C. Madden9, Marilyn R. Meade8, Margaret Meixner6, Joana M.

Oliveira10, Thomas P. Robitaille11, Jonathan P. Seale6,7, Bernie Shiao6 and Jacco Th. van Loon10

1Department of Astronomy, University of Virginia, Charlottesville, VA 22904, USA
2Current address: Max Planck Institute for Radio Astronomy, D-53121 Bonn, Germany
3National Radio Astronomy Observatory, Charlottesville, VA 22903, USA
4National Astronomical Observatory of Japan, Mitaka, Tokyo 181-8588, Japan
5Department of Astrophysics, Nagoya University, Furocho, Chikusaku, Nagoya 464-8602, Japan
6Space Telescope Science Institute, Baltimore, MD 21218, USA
7Department of Physics and Astronomy, Johns Hopkins University, Baltimore, MD 21218, USA
8Department of Astronomy, University of Wisconsin–Madison, Madison, WI 53706, USA
9CEA, Laboratoire AIM, Irfu/SAp, Orme des Merisiers, F-91191 Gif-sur-Yvette, France
10Astrophysics Group, Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
11Max Planck Initutute for Astronomy, D-69117 Heidelberg, Germany

The Magellanic Bridge is the nearest low-metallicity, tidally stripped environment, offering a unique high-resolution
view of physical conditions in merging and forming galaxies. In this paper we present analysis of candidate massive
young stellar objects (YSOs), i.e., in situ, current massive star formation (MSF) in the Bridge using Spitzer mid-IR
and complementary optical and near-IR photometry. While we definitely find YSOs in the Bridge, the most massive
are ∼ 10 M⊙, ≪ 45 M⊙ found in the Large Magellanic Cloud (LMC). The intensity of MSF in the Bridge also appears
decreasing, as the most massive YSOs are less massive than those formed in the past. To investigate environmental
effects on MSF, we have compared properties of massive YSOs in the Bridge to those in the LMC. First, YSOs in the
Bridge are apparently less embedded than in the LMC: 81% of Bridge YSOs show optical counterparts, compared to
only 56% of LMC sources with the same range of mass, circumstellar dust mass, and line-of-sight extinction. Circum-
stellar envelopes are evidently more porous or clumpy in the Bridge’s low-metallicity environment. Second, we have
used whole samples of YSOs in the LMC and the Bridge to estimate the probability of finding YSOs at a given H i

column density, N(H I). We found that the LMC has ∼ 3× higher probability than the Bridge for N(H i)> 10 × 1020

cm−2, but the trend reverses at lower N(H i). Investigating whether this lower efficiency relative to H i is due to
less efficient molecular cloud formation, or less efficient cloud collapse, or both, will require sensitive molecular gas
observations.

Published in ApJ, 785, 162 (2014)
Available from arXiv:1403.0618
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