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Editorial

Dear Colleagues,

It is my pleasure to present you the 141st issue of the Magellanic Clouds Newsletter.

There is a lot of interest in massive stars, star clusters, supernova remnants and binaries, but also several exciting new
results about the large-scale structure of the Magellanic Clouds System.

The next issue is planned to be distributed on the 1st of August 2016.

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

Non-radial pulsation in first overtone Cepheids of the Small Magellanic
Cloud

R. Smolec1 and M. Śniegowska2

1Nicolaus Copernicus Astronomical Center, Warsaw, Poland
2Warsaw University Observatory, Warsaw, Poland

We analyse photometry for 138 first overtone Cepheids from the Small Magellanic Cloud, in which Optical Gravitational
Lensing Experiment team discovered additional variability with period shorter than first overtone period, and period
ratios in the (0.60,0.65) range. In the Petersen diagram, these stars form three well-separated sequences. The additional
variability cannot correspond to other radial mode. This form of pulsation is still puzzling. We find that amplitude
of the additional variability is small, typically 2–4 per cent of the first overtone amplitude, which corresponds to 2–5
mmag. In some stars, we find simultaneously two close periodicities corresponding to two sequences in the Petersen
diagram. The most important finding is the detection of power excess at half the frequency of the additional variability
(at subharmonic) in 35 per cent of the analysed stars. Interestingly, power excess at subharmonic frequency is detected
mostly for stars of the middle sequence in the Petersen diagram (74 per cent), incidence rate is much lower for stars
of the top sequence (31 per cent), and phenomenon is not detected for stars of the bottom sequence. The amplitude
and/or phase of the additional periodicities strongly vary in time. Similar form of pulsation is observed in first overtone
RR Lyræ stars. Our results indicate that the nature and cause of this form of pulsation is the same in the two groups
of classical pulsators; consequently, a common model explaining this form of pulsation should be searched for. Our
results favour the theory of the excitation of non-radial modes of angular degrees 7, 8 and 9, proposed recently by
Dziembowski.

Published in MNRAS, 458, 3561 (2016)
Available from arXiv:1603.01042
and from http://mnras.oxfordjournals.org/content/458/4/3561

The first spectropolarimetric monitoring of the peculiar O4 Ief
supergiant ζ Puppis

S. Hubrig1, A. Kholtygin2, I. Ilyin1, M. Schöller3 and L.M. Oskinova4

1Leibniz-Institut für Astrophysik Potsdam (AIP), An der Sternwarte 16, 14482 Potsdam, Germany
2Astronomical Institute, St. Petersburg State University, Universitetski pr. 28, 198504, St. Petersburg, Russia
3European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
4Universität Potsdam, Institut für Physik und Astronomie, 14476 Potsdam, Germany

The origin of the magnetic field in massive O-type stars is still under debate. To model the physical processes
responsible for the generation of O star magnetic fields, it is important to understand whether correlations between
the presence of a magnetic field and stellar evolutionary state, rotation velocity, kinematical status, and surface
composition can be identified. The O4 Ief supergiant ζ Pup is a fast rotator and a runaway star, which may be a
product of a past binary interaction, possibly having had an encounter with the cluster Trumper 10 some 2 Myr ago.
The currently available observational material suggests that certain observed phenomena in this star may be related
to the presence of a magnetic field. We acquired spectropolarimetric observations of ζ Pup with FORS2 mounted on
the 8-m Antu telescope of the VLT to investigate if a magnetic field is indeed present in this star. We show that many
spectral lines are highly variable and probably vary with the recently detected period of 1.78 d. No magnetic field is
detected in ζ Pup, as no magnetic field measurement has a significance level higher than 2.4 σ. Still, we studied the
probability of a single sinusoidal explaining the variation of the longitudinal magnetic field measurements.

Accepted for publication in ApJ
Available from arXiv:1604.01068
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Photometric evolution of the 2016 outburst of recurrent
Nova LMC1968: the first three weeks
U. Munari1, F. M. Walter2, F.-J. Hambsch3 and A. Frigo3

1INAF Padova, Italy
2Stony Brook Univ., USA
3ANS Collaboration, Italy

Optical (BVRCIC) photometry of the first three weeks of the 2016 outburst of the recurrent Nova LMC1968 is presented
and discussed. The 2016 I-band light-curve is an exact replica, even in the most minute details, of that for the 2010
eruption. The maximum is inferred to have occurred on 2016 Jan 21.2 at IC = 11.5 mag, corresponding to an
absolute magnitude M(IC) = −7.15. A ∼ 1 day plateau is present in all bands about six days past optical maximum,
simultaneous with the emergence of super-soft X-ray emission in Swift observations, signalling the widespread ionization
of the ejecta. The nova entered a much longer plateau about 9 days past maximum, governed by the brightness of the
white dwarf, now directly visible and still nuclearly burning on its surface. An outburst recurrence mean period of
∼ 955 days (2.6 yrs) would fit both the OGLE inter-season gaps and the observed intervals between previous outbursts.

Published in IBVS 6162
Available from arXiv:1603.02492

Wolf–Rayet stars in the Small Magellanic Cloud: II. Analysis of the
binaries

T. Shenar1, R. Hainich1, H. Todt1, A. Sander1, W.-R. Hamann1, A.F.J. Moffat2, J.J. Eldridge3, H. Pablo2, L.M.

Oskinova1 and N.D. Richardson4

1University of Potsdam, Potsdam, Germany
2University of Montréal, Montréal, Canada
3University of Auckland, Auckland, New Zealand
4University of Toledo, Toledo, USA

Massive WR stars are evolved massive stars characterized by strong mass-loss. Hypothetically, they can form either
as single stars or as mass donors in close binaries. About 40% of the known WR stars are confirmed binaries,
raising the question as to the impact of binarity on the WR population. By performing a spectral analysis of all
multiple WR systems in the SMC, we obtain the full set of stellar parameters for each individual component. Mass–
luminosity relations are tested, and the importance of the binary evolution channel is assessed. The spectral analysis
is performed with the PoWR model atmosphere code by superimposing model spectra that correspond to each
component. Evolutionary channels are constrained using the bpass evolution tool. Significant hydrogen mass fractions
(0.1–0.4) are detected in all WN components. A comparison with mass–luminosity relations and evolutionary tracks
implies that the majority of the WR stars in our sample are not chemically homogeneous. The WR component in the
binary AB 6 is found to be very luminous (log(L/L⊙) ∼ 6.3) given its orbital mass (∼ 10 M⊙), presumably because
of observational contamination by a third component. Evolutionary paths derived for our objects suggest that Roche
lobe overflow had occurred in most systems, affecting their evolution. However, the implied initial masses are large
enough for the primaries to have entered the WR phase, regardless of binary interaction. Together with the results
for the putatively single SMC WR stars, our study suggests that the binary evolution channel does not dominate the
formation of WR stars at SMC metallicity.

Accepted for publication in A&A
Available from arXiv:1604.01022
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A young cluster with an extended main sequence turnoff: confirmation
of a prediction of the stellar rotation scenario

Bastian1 et al.

1LJMU, UK

We present Hubble Space Telescope photometry of NGC 1850, a ∼ 100 Myr, ∼ 105 M⊙ cluster in the Large Magellanic
Cloud. The colour–magnitude diagram clearly shows the presence of an extended main sequence turnoff (eMSTO).
The use of non-rotating stellar isochrones leads to an age spread of ∼ 40 Myr. This is in good agreement with the
age range expected when the effects of rotation in MSTO stars are wrongly interpreted in terms of age spread. We
also do not find evidence for multiple, isolated episodes of star-formation bursts within the cluster, in contradiction to
scenarios that invoke actual age spreads to explain the eMSTO phenomenon. NGC 1850 therefore continues the trend
of eMSTO clusters where the inferred age spread is proportional to the age of the cluster. While our results confirm a
key prediction of the scenario where stellar rotation causes the eMSTO feature, direct measurements of the rotational
rate of MSTO stars is required to definitively confirm or refute whether stellar rotation is the origin of the eMSTO
phenomenon or if it is due to an as yet undiscovered effect.

Published in MNRAS
Available from arXiv:1604.01046

Infrared [Fe ii] emission lines from radiative atomic shocks
Bon-Chul Koo1,2, John C. Raymond3 and Hyun-Jeong Kim1

1Department of Physics and Astronomy, Seoul National University, South Korea
2Visiting Professor, Korea Institute of Advanced Study, South Korea
3Harvard–Smithsonian Center for Astrophysics, USA

[Fe ii] emission lines are prominent in the infrared (IR), and they are important diagnostic tools for radiative atomic
shocks. We investigate the emission characteristics of [Fe ii] lines using a shock code developed by Raymond (1979)
with updated atomic parameters. We first review general characteristics of IR [Fe ii] emission lines from shocked gas,
and derive [Fe ii] line fluxes as a function of shock speed and ambient density. We have compiled the available IR [Fe ii]
line observations of interstellar shocks and compare them to the ratios predicted from our model. The sample includes
both young and old supernova remnants in the Galaxy and the Large Magellanic Cloud and several Herbig–Haro
objects. We find that the observed ratios of IR [Fe ii] lines generally fall on our grid of shock models, but the ratios of
some mid-infrared lines, e.g., [Fe ii] 35.35µm / [Fe ii] 25.99µm, [Fe ii] 5.340µm / [Fe ii] 25.99µm, and [Fe ii] 5.340µm /
[Fe ii] 17.94µm, are significantly offset from our model grid. We discuss possible explanations and conclude that the
uncertainty in atomic rates might be the major source of uncertainty, while uncertainties in the shock modeling and
the observations certainly exist.

Submitted to Journal of the Korean Astronomical Society
Available from arXiv:1604.00748

Comparison of diffuse infrared and far-ultraviolet emission in the Large
Magellanic Cloud: The data

Gautam Saikia1, P. Shalima2, Rupjyoti Gogoi1 and Amit Pathak1

1Department of Physics, Tezpur University, Napaam-784028, India
2Regional Institute of Education Mysore, Mysuru, Karnataka -570001, India

Dust scattering is the main source of diffuse emission in the far-ultraviolet (FUV). For several locations in the Large
Magellanic Cloud (LMC), Far Ultraviolet Spectroscopic Explorer (FUSE) satellite has observed diffuse radiation in
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the FUV with intensities ranging from 1000–3×105 photon units and diffuse fraction between 5–20% at 1100 Å. Here,
we compare the FUV diffuse emission with the mid-infrared (MIR) and far-infrared (FIR) diffuse emission observed
by the Spitzer Space Telescope and the AKARI satellite for the same locations. The intensity ratios in the different
MIR and FIR bands for each of the locations will enable us to determine the type of dust contributing to the diffuse
emission as well as to derive a more accurate 3D distribution of stars and dust in the region, which in turn may be
used to model the observed scattering in the FUV. In this work we present the infrared (IR) data for two different
regions in LMC, namely N11 and 30 Doradus. We also present the FUV–IR correlation for different infrared bands.

Accepted for publication in Planetary and Space Science Journal
Available from arXiv:1604.00966
and from http://dx.doi.org/10.1016/j.pss.2016.03.001

SMC West Halo: a slice of the galaxy that is being tidally stripped?
Star clusters trace age and metallicity gradients

B. Dias1, L. Kerber2, B. Barbuy3, E. Bica4 and S. Ortolani5

1ESO, Chile
2UESC, Brazil
3IAG/USP, Brazil
4IF/UFRGS, Brazil
5Oss. Padova, Italy

Context: The evolution and structure of the Magellanic Clouds is currently under debate. The classical scenario in
which both the Large and Small Magellanic Clouds (LMC, SMC) are orbiting the Milky Way has been challenged by
an alternative in which the LMC and SMC are in their first close passage to our Galaxy. The clouds are close enough
to us to allow spatially resolved observation of their stars, and detailed studies of stellar populations in the galaxies are
expected to be able to constrain the proposed scenarios. In particular, the West halo (WH) of the SMC was recently
characterized with radial trends in age and metallicity that indicate tidal disruption.
Aims: We intend to increase the sample of star clusters in the West Halo of the SMC with homogeneous age, metallicity,
and distance derivations to allow a better determination of age and metallicity gradients in this region. Distances and
positions are compared with the orbital plane of the SMC depending on the scenario adopted.
Methods: Comparisons of observed and synthetic V (B − V ) colour–magnitude diagrams were used to derive age,
metallicity, distance, and reddening for star clusters in the SMC west halo. Observations were carried out using the
4.1m SOAR telescope. Photometric completeness was determined through artificial star tests, and the members were
selected by statistical comparison with a control field.
Results: We derived an age of 1.23±0.07 Gyr and [Fe/H] = −0.87±0.07 for the reference cluster NGC 152, compatible
with literature parameters. Age and metallicity gradients are confirmed in the WH: 2.6±0.6 Gyr/deg and −0.19±0.09
dex/deg, respectively. The age–metallicity relation for the WH has a low dispersion in metallicity and is compatible
with a burst model of chemical enrichment. All WH clusters seem to follow the same stellar distribution predicted by
dynamical models, with the exception of AM 3, which should belong to the Counter-Bridge. Brück 6 is the youngest
cluster in our sample. It is only 130±40 Myr old and may have been formed during the tidal interaction of SMC–LMC
that created the WH and the Magellanic Bridge.
Conclusions: We suggest that it is crucial to split the SMC cluster population into groups: Main Body, Wing and
Bridge, Counter-Bridge, and WH. This is the way to analyse the complex star formation and dynamical history of our
neighbour. In particular, we show that the WH has clear age and metallicity gradients and an age–metallicity relation
that is also compatible with the dynamical model that claims a tidal influence of the LMC on the SMC.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1604.03086
and from http://www.sc.eso.org/∼bdias/
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On the social traits of Luminous Blue Variables
Roberta M. Humphreys1, Kerstin Weis2, Kris Davidson1 and Michael S. Gordon1

1Minnesota Institute for Astrophysics, University of Minnesota, USA
2Astronomical Institute, Ruhr-Universität Bochum, Germany

In a recent paper, Smith and Tombleson (2015) state that the Luminous Blue Variables (LBVs) in the Milky Way and
the Magellanic Clouds are isolated; that they are not spatially associated with young O-type stars. They propose a
novel explanation that would overturn the standard view of LBVs. In this paper we test their hypothesis for the LBVs
in M31 and M33 as well as the LMC and SMC. We show that in M31 and M33, the LBVs are associated with luminous
young stars and supergiants appropriate to their luminosities and positions on the HR Diagram. Moreover, in the
Smith and Tombleson scenario most of the LBVs should be runaway stars, but the stars’ velocities are consistent with
their positions in the respective galaxies. In the Magellanic Clouds, those authors’ sample was a mixed population.
We reassess their analysis, removing seven stars that have no clear relation to LBVs. When we separate the more
massive classical and the less luminous LBVs, the classical LBVs have a distribution similar to the late O-type stars,
while the less luminous LBVs have a distribution like the red supergiants. None of the confirmed LBVs have high
velocities or are candidate runaway stars. These results support the accepted description of LBVs as evolved massive
stars that have shed a lot of mass, and are now close to their Eddington limit.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1603.01278

The VMC Survey – XXI. New star cluster candidates discovered from
infrared photometry in the Small Magellanic Cloud

Andrés E. Piatti1,2, Valentin D. Ivanov3, Stefano Rubele4,11, Marcella Marconi5, Vincenzo Ripepi5, Maria-Rosa L.

Cioni6,7,8, Joana M. Oliveira9 and Kenji Bekki10

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
3European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
4INAF–Osservatorio Astronomico di Padova, vicolo dell’Osservatorio 5, I-35122 Padova, Italy
5INAF–Osservatorio Astronomico di Capodimonte, via Moiariello 16, 80131, Naples, Italy
6Universität Potsdam, Institut für Physik und Astronomie, Karl-Liebknecht-Str. 24/25, 14476 Potsdam, Germany
7Leibnitz-Institut für Astrophysik Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
8University of Hertfordshire, Physics Astronomy and Mathematics, College Lane, Hatfield AL10 9AB, United Kingdom
9Lennard-Jones Laboratories, School of Physical and Geographical Sciences, Keele University, ST5 5BG, UK
10ICRAR, University of Western Australia, 35 Stirling Hwy, Crawley WA 6009, Australia
11Dipartimento di Fisica e Astronomia, Università di Padova, Vicolo dell’Osservatorio 2, I-35122 Padova, Italy

We report the first search for new star clusters performed using the VISTA near-infrared Y JKs Magellanic Clouds
survey (VMC) data sets. We chose a pilot field of ∼ 0.4 deg2 located in the South–West of the Small Magelllanic
Cloud (SMC) bar, where the star field is among the densest and highest reddened region in the galaxy. In order to
devise an appropriate automatic procedure we made use of dimensions and stellar densities observed in the VMC data
sets of the known clusters in this area. We executed different kernel density estimations over a sample of more than
358 000 stars with magnitudes measured in the three Y JKs filters. We analysed the new cluster candidates whose
colour–magnitude diagrams (CMDs), cleaned from field star contamination, were used to assess the clusters’ reality
and estimate reddenings and ages of the genuine systems. As a result 38 objects (≈ a 55% increase in the known star
clusters located in the surveyed field) of 0.15–0.40 arcmin (2.6–7.0 pc) in radius resulted to have near-infrared CMD
features which resemble those of star clusters of young to moderate intermediate age (log(t/yr) ∼ 7.5–9.0). Most
of the new star cluster candidates are hardly recognizable in optical images without the help of a sound star field
decontaminated CMD analysis. For highly reddened star cluster candidates (E(B − V ) ≥ 0.6 mag) the VMC data
sets were necessary in order to recognize them.

Accepted for publication in MNRAS
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The influential effect of blending, bump, changing period and eclipsing
Cepheids on the Leavitt law

A. Garćıa-Varela1, J.R. Muñoz1, B.E. Sabogal1, S. Vargas Domı́nguez2 and J. Mart́ınez3

1Universidad de los Andes, Departamento de F́ısica, Colombia
2Universidad Nacional de Colombia – Sede Bogotá – Observatorio Astronómico, Colombia
3Universidad de los Andes, Departamento de Ingenieŕıa Industrial, Colombia

The investigation of the non-linearity of the Leavitt law is a topic that began more than seven decades ago, when
some of the studies in this field found that the Leavitt law has a break at about ten days. The goal of this work
is to investigate a possible statistical cause of this non-linearity. By applying linear regressions to OGLE-II and
OGLE-IV data, we find that, in order to obtain the Leavitt law by using linear regression, robust techniques to deal
with influential points and/or outliers are needed instead of the ordinary least-squares regression traditionally used.
In particular, by using M- and MM-regressions we establish firmly and without doubts the linearity of the Leavitt
law in the Large Magellanic Cloud, without rejecting or excluding Cepheid data from the analysis. This implies that
light curves of Cepheids suggesting blending, bumps, eclipses or period changes, do not affect the Leavitt law for this
galaxy. For the SMC, including this kind of Cepheids, it is not possible to find an adequate model, probably due to
the geometry of the galaxy. In that case, a possible influence of these stars could exist.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1604.04814

Multiple stellar populations in Magellanic Cloud clusters – IV. The
double main sequence of the young cluster NGC1755

A.P. Milone1, A.F. Marino1, F. D’Antona2, L.R. Bedin3, G.S. Da Costa1, H. Jerjen1 and A.D. Mackey1

1Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
2Istituto Nazionale di Astrofisica – Osservatorio Astronomico di Roma, Via Frascati 33, I-00040 Monteporzio Catone, Roma, Italy
3Istituto Nazionale di Astrofisica – Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, Padova, I-35122, Italy

Nearly all the star clusters with ages of ∼ 1–2 Gyr in both Magellanic Clouds exhibit an extended main-sequence
turn-off (eMSTO) whose origin is under debate. The main scenarios suggest that the eMSTO could be either due to
multiple generations of stars with different ages or to coeval stellar populations with different rotation rates. In this
paper we use Hubble Space Telescope images to investigate the ∼ 80-Myr old cluster NGC 1755 in the LMC. We find
that the MS is split with the blue and the red MS hosting about the 25 per cent and the 75 per cent of the total number
of MS stars, respectively. Moreover, the MSTO of NGC 1755 is broadened in close analogy with what is observed in
the ∼ 300-Myr-old NGC 1856 and in most intermediate-age Magellanic-Cloud clusters. We demonstrate that both the
split MS and the eMSTO are not due to photometric errors, field-stars contamination, differential reddening, or non-
interacting binaries. These findings make NGC 1755 the youngest cluster with an eMSTO. We compare the observed
CMD with isochrones and conclude that observations are not consistent with stellar populations with difference in age,
helium, or metallicity only. On the contrary, the split MS is well reproduced by two stellar populations with different
rotation, although the fit between the observed eMSTO and models with different rotation is not fully satisfactory.
We speculate whether all stars in NGC1755 were born rapidly rotating, and a fraction has slowed down on a rapid
time-scale, or the dichotomy in rotation rate was present already at star formation. We discuss the implication of
these findings on the interpretation of eMSTO in young and intermediate-age clusters.

Published in MNRAS, 458, 4368 (2016)
Available from arXiv:1603.03493
and from http://adsabs.harvard.edu/abs/2016MNRAS.458.4368M
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Spectral type, temperature and evolutionary stage in cool supergiants
Ricardo Dorda1, Ignacio Negueruela1, Carlos González-Fernández2 and Hugo M. Tabernero1,3

1DFISTS, Universidad de Alicante, Spain
2Institute of Astronomy, University of Cambridge, UK
3Departamento de Astrof́ısica, Universidad Complutense de Madrid, Spain

In recent years, temperature scales in cool supergiants (CSGs) have been disputed, and the possibility that spectral
types (SpTs) do not depend primarily on temperature has been raised. We explore the relations between different
observed parameters and the capability of deriving accurate intrinsic stellar parameters from them through the analysis
of the largest spectroscopic sample of CSGs to date from SMC and LMC. We explore possible correlations between
different observational parameters, also making use of near- and mid-infrared colours and literature on photometric
variability. Direct comparison between the behaviour of atomic lines (Fe i, Ti i, and Ca ii) in the observed spectra
and synthetic atmospheric models provides compelling evidence that effective temperature is the prime underlying
variable driving the SpT sequence in CSGs. However, there is a clear correlation between SpT and luminosity, with
later ones tending to correspond to more luminous stars with heavier mass loss. The population of CSGs in the
SMC is characterised by a higher degree of spectral variability, early spectral types (centred on type K1) and low
mass-loss rates (at least as measured by dust-sensitive mid-infrared colours). The population in the LMC displays less
spectroscopic variability and later spectral types. The distribution of spectral types is not single-peaked. Instead, the
brightest CSGs have a significantly different distribution from less luminous objects, presenting mostly M subtypes
(centred on M2), and increasing mass-loss rates for later types. In conclusion, the observed properties of CSGs in
the SMC and the LMC cannot be described correctly by standard evolutionary models. The very strong correlation
between spectral type and bolometric luminosity, supported by all data from the Milky Way, cannot be reproduced
at all by current evolutionary tracks.

Accepted for publication in Astronomy and Astrophysics
Available from arXiv:1605.03239

Down-the-barrel and transverse observations of the Large Magellanic
Cloud: Evidence for a symmetric galactic wind on the near and far

sides of the galaxy
K.A. Barger1,2, N. Lehner2 and J.C. Howk2

1Department of Physics & Astronomy, Texas Christian University, Fort Worth, TX 76129, USA
2Department of Physics, University of Notre Dame, Notre Dame, IN 46556, USA

We compare the properties of gas flows on both the near and far side of the Large Magellanic Cloud (LMC) disk using
Hubble Space Telescope UV absorption-line observations toward an active galactic nucleus behind (transverse) and a
star within (down-the-barrel) the LMC disk at an impact parameter of 3.2 kpc. We find that even in this relatively
quiescent region gas flows away from the disk at speeds up to ∼ 100 km s−1 in broad and symmetrical absorption in
the low and high ions. The symmetric absorption profiles combined with previous surveys showing little evidence that
the ejected gas returns to the LMC and provide compelling evidence that the LMC drives a global, large-scale outflow
across its disk, which is the likely result of a recent burst of star formation in the LMC. We find that the outflowing gas
is multiphase, ionized by both photoionization (Si ii and Si iii) and collisional ionization (Si iv and C iv). We estimate
a total mass and outflow rate to be > 107 M⊙ and > 0.4 M⊙ yr−1. Since the velocity of this large-scale outflow does
not reach the LMC escape velocity, the gas removal is likely aided by either ram-pressure stripping with the Milky
Way (MW) Halo or tidal interactions with the surrounding galaxies, implying that the environment of LMC-like or
dwarf galaxies plays an important role in their ultimate gas starvation. Finally we reassess the mass and plausible
origins of the high-velocity complex toward the LMC given its newly determined distance that places it in the lower
MW Halo and sky-coverage that shows it extends well beyond the LMC disk.
Based on observations made with the NASA/ESA Hubble Space Telescope, obtained at the Space Telescope Science
Institute, which is operated by the Association of Universities for Research in Astronomy, Inc. under NASA contract
No. NAS5-26555.

Published in The Astrophysical Journal
Available from arXiv:1512.00461
and from http://adsabs.harvard.edu/abs/2016ApJ...817...91B
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Searching for GC-like abundance patterns in young massive clusters
I. Cabrera-Ziri1,2, C. Lardo2, B. Davies2, N. Bastian2, G. Beccari1, S.S. Larsen3 and S. Hernandez3

1ESO, Germany
2LJMU, UK
3Radboud University, The Netherlands

Studies during the last decade have revealed that nearly all Globular Clusters (GCs) host multiple populations (MPs)
of stars with a distinctive chemical patterns in light elements. No evidence of such MPs has been found so far in
lower-mass (<∼104 M⊙) open clusters nor in intermediate age (1–2 Gyr) massive (> 105 M⊙) clusters in the Local
Group. Young massive clusters (YMCs) have masses and densities similar to those expected of young GCs in the early
universe, and their near-infrared (NIR) spectra are dominated by the light of red super giants (RSGs). The spectra of
these stars may be used to determine the cluster’s abundances, even though the individual stars cannot be spatially
resolved from one another. We carry out a differential analysis between the Al lines of YMC NGC1705: 1 and field
Small Magellanic Cloud RSGs with similar metallicities. We exclude at high confidence extreme [Al/Fe] enhancements
similar to those observed in GCs like NGC 2808 or NGC 6752. However, smaller variations cannot be excluded.

Accepted for publication in MNRAS
Available from arXiv:1605.01740
and from http://mnras.oxfordjournals.org/content/early/2016/05/09/mnras.stw1090

Forbidden iron lines and dust destruction in supernova remnant shocks:
the case of N 49 in the Large Magellanic Cloud

Michael A. Dopita1, Ivo R. Seitenzahl1, Ralph S. Sutherland1, Frédéric P.A. Vogt2, P. Frank Winkler3 and William

P. Blair4

1Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
2ESO – European Southern Observatory, Av. Alonso de Córdova 3107, 7630355 Vitacura Santiago, Chile
3Physics Dept., Middlebury College, Middlebury, VT 05753, USA
4Department of Physics and Astronomy, Johns Hopkins University, Baltimore, MD 21218, USA

We present results of a complete integral field survey of the bright SNR N49 in the LMC, obtained with the WiFeS
instrument mounted on the ANU 2.3m telescope at Siding Spring Observatory. From theoretical shock modelling
with the new MAPPINGS 5.1 code we have, for the first time, subjected the optical Fe emission line spectrum of
a supernova remnant to a detailed abundance and dynamical analysis covering 8 separate stages of ionisation. This
allows us to derive the dust depletion factors as a function of ionisation stage. We have shown that there is substantial
(30–90%) destruction of Fe-bearing dust grains in these fast shocks (vs ∼ 250 km s−1), and we have confirmed that
the dominant dust destruction is through the non-thermal sputtering and grain-grain collision mechanisms developed
in a number of theoretical works.

Accepted for publication in ApJ
Available from arXiv:1605.02385

Radio SNRs in the Magellanic Clouds as probes of shock microphysics
Rodolfo Barniol Duran1, Joseph F. Whitehead1 and Dimitrios Giannios1

1Department of Physics and Astronomy, Purdue University, 525 Northwestern Avenue, West Lafayette, IN 47907, USA

A large number of supernova remnants (SNRs) in our Galaxy and galaxies nearby have been resolved in various radio
bands. This radio emission is thought to be produced via synchrotron emission from electrons accelerated by the
shock that the supernova ejecta drives into the external medium. Here we consider the sample of radio SNRs in
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the Magellanic Clouds. Given the size and radio flux of a SNR, we seek to constrain the fraction of shocked fluid
energy in non-thermal electrons (ǫe) and magnetic field (ǫB), and find ǫeǫB ∼ 10−3. These estimates do not depend
on the largely uncertain values of the external density and the age of the SNR. We develop a Monte Carlo scheme
that reproduces the observed distribution of radio fluxes and sizes of the population of radio SNRs in the Magellanic
Clouds. This simple model provides a framework that could potentially be applied to other galaxies with complete
radio SNRs samples.

Submitted to MNRAS Letters
Available from arXiv:1604.00017

The distance and properties of hydrogen clouds in the Leading Arm of
the Magellanic System

B.-Q. For1, L. Staveley-Smith1, N.M. McClure-Griffiths2, T. Westmeier1 and K. Bekki1

1ICRAR, University of Western Australia, Crawley, WA, 6009, Australia
2Research School of Astronomy & Astrophysics, Australian National University, Canberra, ACT 2611, Australia

We present a high-resolution study of five high-velocity clouds in the Magellanic Leading Arm region. This is a follow-
up study of our widefield Parkes survey of the region in order to probe the multiphase structures of the clouds and to
give an insight to their origin, evolution and distance. High-resolution data were obtained from the Australia Telescope
Compact Array. By combining with single-dish data from the Galactic All-Sky Survey (GASS), we are able to probe
compact and diffuse emission simultaneously. We identify resolved and unresolved clumps. Physical parameters were
derived for both diffuse structure and compact clumps. The latter are cold with typical velocity linewidths of 5 km
s−1. We find a gradient in thermal Halo pressure, hydrogen density and H i column density of HVC as a function of
Galactic latitude. This is possibly the first observational evidence of varying distance in the Leading Arm region, with
the leading part of the Leading Arm (LA II and III) probably being closer to the Galactic Disc than the trailing end
(LA I).

Accepted for publication in MNRAS
Available from arXiv:1605.09504

The discovery of Raman scattering in H ii regions
Michael A. Dopita1, David C. Nicholls1, Ralph S. Sutherland1, Lisa J. Kewley1 and Brent A. Groves1

1Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia

We report here on the discovery of faint extended wings of Hα observed out to an apparent velocity of ∼ 7600 km s−1

in the Orion Nebula (M 42) and in five H ii regions in the Large and the Small Magellanic Clouds. We show that, these
wings are caused by Raman scattering of both the O i and Si ii resonance lines and stellar continuum UV photons with
H i followed by radiative decay to the H i n = 2 level. The broad wings also seen in Hβ and in Hγ result from Raman
scattering of the UV continuum in the H i n = 4 and n = 5 levels respectively.The Raman scattering fluorescence
is correlated with the intensity of the narrow permitted lines of O i and Si ii. In the case of Si ii, this is explained
by radiative pumping of the same 1023.7 Å resonance line involved in the Raman scattering by the Lyβ radiation
field. The subsequent radiative cascade produces enhanced Si ii λλ5978.9, 6347.1 and 6371.4 Å permitted transitions.
Finally we show that in O i, radiative pumping of the 1025.76 Å resonance line by the Lyman series radiation field
is also the cause of the enhancement in the permitted lines of this species lying near Hα in wavelength, but here the
process is a little more complex. We argue that all these processes are active in the zone of the H ii region near the
ionisation front.

Accepted for publication in ApJ Letters
Available from arXiv:1605.08828
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Image modeling of compact starburst clusters: I. R 136
Zeinab Khorrami1, Farrokh Vakili1 and Olivier Chesneau1

1Laboratoire Lagrange, Universite Côte d’Azur, Observatoire de la Côte d’Azur, CNRS, Boulevard de l’Observatoire, F-06304 Nice, France

Continuous progress in data quality from HST, recent multiwavelength high resolution spectroscopy and high con-
trast imaging from ground adaptive optics on large telescopes need modeling of R 136 to understand its nature and
evolutionary stage. To produce the best synthesized multiwavelength images of R 136 we need to simulate the ef-
fect of dynamical and stellar evolution, mass segregation and binary stars fraction on the survival of young massive
clusters with the initial parameters of R 136 in the LMC, being set to the present knowledge of this famous cluster.
We produced a series of 32 young massive clusters using the nbody6 code. Each cluster was tracked with adequate
temporal samples to follow the evolution of R 136 during its early stages. To compare the nbody6 simulations with
observational data, we created the synthetic images from the output of the code. We used the tlusty and Kurucz
model atmospheres to produce the fluxes in HST/ WFPC2 filters. Geneva isochrones were used to track the evolution
of stars. Then, we derived the observable parameters from synthetic scenes at the spatial resolution of HST/WFPC2
in the F814W filter (790.48 nm). Surface brightness profile of the cluster, half-light radius, mass function and neighbor
radius were used to select the best representation of R 136. We compared the simulations of R 136 to its HST imagery
by creating synthetic scenes at the same resolution, pixel scale and FOV of the HST. We applied the same photomet-
ric analysis of the images as of the real ones. Having extracted the stellar sources, we estimated the mass-function,
the surface brightness profile, the half-light radius and the neighbor radius across R 136. The interpretation of these
criteria point to the fact that an initially non-segregated cluster scenario is more representative of R 136. This result
pleads for the formation of massive stars by accretion instead of collision.

Available from arXiv:1605.07533

The first study of the light-travel time effect in massive LMC eclipsing
binaries

Petr Zasche1, Marek Wolf1, Jan Vraštil1, Lukas Pilarč́ık1 and Jakub Juryšek1

1Astronomical Institute, Charles University in Prague, Faculty of Mathematics and Physics, 180 00 Praha 8, V Holešovičkách 2, Czech

Republic

Aims: New CCD observations for semi-detached and detached eclipsing binaries from the Large Magellanic Cloud
were carried out using the Danish 1.54-m telescope located at the La Silla Observatory in Chile. The selected systems
were monitored for their times of minima, which were required to be able to study the period changes taking place in
them. In addition, many new times of minima were derived from the photometric surveys OGLE-II, OGLE-III, and
MACHO.
Methods: The O–C diagrams of minima timings were analysed using the hypothesis of the light-travel time effect, i.e.
assuming the orbital motion around a common barycenter with the distant component. Moreover, the light curves of
these systems were also analysed using the program phoebe, which provided the physical parameters of the stars.
Results: For the first time, in this study we derived the relatively short periods of modulation in these systems, which
relates to third bodies. The orbital periods resulted from 3.6 to 11.3 yr and the eccentricities were found to be up
to 0.64. This is the first time that this kind of analysis for the set of extragalactic sources has been performed. The
Wolf–Rayet system OGLE-LMC-ECL-08823 is the most mysterious one, owing to the resultant high mass function.
Another system, OGLE-LMC-ECL-19996, was found to contain a third body with a very high mass (M3,min = 26
M⊙). One system (OGLE-LMC-ECL-09971) is suspicious because of its eccentricity, and another one (OGLE-LMC-
ECL-20162) shows some light curve variability, with a possible flare-like or microlensing-like event.
Conclusions: All of these results came only from the photometric observations of the systems and can be considered
as a good starting point for future dedicated observations.

Published in Astronomy & Astrophysics, 590, A85 (2016)
Available from arXiv:1605.07325
and from http://adsabs.harvard.edu/abs/2016A%26A...590A..85Z
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Deep GeMS/GSAOI near-infrared observations of N159W in the Large
Magellanic Cloud

A. Bernard1,2, B. Neichel1, M.R. Samal1, A. Zavagno1, M. Andersen3, C.J. Evans4, H. Plana5 and T. Fusco1,2

1Aix Marseille Université, CNRS, LAM (Laboratoire d’Astrophysique de Marseille) UMR 7326, 13388, Marseille, France
2ONERA (Office National d’Études et de Recherches Aérospatiales), B.P. 72, F-92322 Chatillon, France
3Gemini Observatory, c/o AURA, Casilla 603, La Serena, Chile
4UK ATC, Royal Observatory, Blackford Hill, Edinburgh, EH9 3HJ, UK
5Laboratorio de Astrof́ısica Teórica e Observacional, Universidade Estadual de Santa Cruz, Rodovia Jorge Amado km16 45662-900 Ilhéus

BA, Brazil

Aims: The formation and properties of star clusters at the edge of H ii regions are poorly known, partly due to
limitations in angular resolution and sensitivity, which become particularly critical when dealing with extragalactic
clusters. In this paper we study the stellar content and star-formation processes in the young N159W region in the
Large Magellanic Cloud.
Methods: We investigate the star-forming sites in N159W at unprecedented spatial resolution using JHKs-band images
obtained with the GeMS/GSAOI instrument on the Gemini South telescope. The typical angular resolution of the
images is ∼ 100 mas, with a limiting magnitude of H ∼ 22 mag (90% completeness). Photometry from our images is
used to identify candidate young stellar objects (YSOs) in N159W. We also determine the H-band luminosity function
of the star cluster at the centre of the H ii region and use this to estimate its initial mass function (IMF).
Results: We estimate an age of 2± 1 Myr for the central cluster, with its IMF described by a power-law with an index
of Γ = −1.05 ± 0.2,and with a total estimated mass of ∼ 1300 M⊙. We also identify 104 candidate YSOs, which are
concentrated in clumps and subclusters of stars, principally at the edges of the H ii region. These clusters display
signs of recent and active star-formation such as ultra-compact H ii regions, and molecular outflows. This suggests
that the YSOs are typically younger than the central cluster, pointing to sequential star-formation in N159W, which
has probably been influenced by interactions with the expanding H ii bubble.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1605.07846

Conference Papers

Observational constraints on the X-ray Bright supergiant B[e] stars
LHA115-S18 & LHA120-S134

E.S. Bartlett1 and J.S. Clark2

1Astrophysics, Cosmology and Gravity Centre, Department of Astronomy, University of Cape Town, Rondebosch 7701, South Africa
2Department of Physics and Astronomy, The Open University, Walton Hall, Milton Keynes, MK7 6AA, United Kingdom

We present the preliminary results of an ongoing series of spectroscopic observations of the Small Magellanic Cloud
star LHA 115-S18 (S18), which has demonstrated extreme photospheric and spectroscopic variability that, in some
respects, is reminiscent of Luminous Blue Variables (LBVs). In contrast to our previously published results, between
2012–2015 S18 remained in an spectral state intermediate between S18’s “hot” and “cool” extremes. In conjunction
with contemporaneous OGLE-IV photometric monitoring of S18, these data will be used to determine the characteristic
timescale of the variability and search for periodicities, in particular binary modulated periodicity. We also present
the results of a pilot study of the LMC star LHA 120-S134.

Oral contribution, published in SALT Science Conference 2015,1–5 June 2015, Stellenbosch Institute
of Advanced Study, South Africa
Available from arXiv:1603.00456
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Supernova remnants in the Magellanic Clouds
Miroslav Filipović1 and Luke Bozzetto1

1Western Sydney University, Australia

We present initial results of an ongoing study of the supernova remnants (SNRs) and candidates in the Magellanic
Clouds. Some 108 objects in both Clouds are considered to be either an SNR or a reliable candidate. This represents
the most complete sample of known SNRs in any galaxy. Therefore, this study allows us to study SNR population
properties such as the size and spectral index distribution. Here, we also show 12 known Large Magellanic Cloud
SNRs from type Ia SN explosions and briefly comment on their importance.

Oral contribution, published in the XV National Conference of Astronomers of Serbia
Available from arXiv:1604.01458
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