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Editorial

Dear Colleagues,

It is my pleasure to present you the 152nd issue of the Magellanic Clouds Newsletter, with some delay (and apologies)
due to the European Week of Astronomy and Space Science last week. I am sure you will find some of the recent work
exciting and thought-provoking.

But it is also incredibly sad that we have lost one of the pillars of massive star and Magellanic Clouds research. In
February, Nolan Walborn passed away after an illness had proven too tough a problem to overcome. His wisdom,
infinite memory and frank and loyal character will be sorely missed. An asteroid has been named after him, and his
findings and insight will endure in our works and those of the next generations of astrophysicists. We cannot look
again at an Onfp, ON or ONn star without thinking the ”n” or ”N” stands for ”Nolan”.

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

Spectral analysis of IGRJ01572−7259 during its 2016 outburst

Nicola La Palombara1, Paolo Esposito2, Sandro Mereghetti1, Fabio Pintore1, Lara Sidoli1 and Andrea Tiengo1,3,4

1INAF – IASF Milano, Italy
2Anton Pannekoek Institute for Astronomy, University of Amsterdam, The Netherlands
3IUSS Pavia, Italy
4INFN Pavia, Italy

We report on the results of the XMM–Newton observation of IGRJ01572−7259 during its most recent outburst in
2016 May, the first since 2008. The source reached a flux f ∼ 10−10 erg cm2 s−1, which allowed us to perform a
detailed analysis of its timing and spectral properties. We obtained a pulse period Pspin = 11.58208(2) s. The pulse
profile is double peaked and strongly energy dependent, as the second peak is prominent only at low energies and the
pulsed fraction increases with energy. The main spectral component is a power-law model, but at low energies, we
also detected a soft thermal component, which can be described with either a blackbody or a hot plasma model. Both
the EPIC and RGS spectra show several emission lines, which can be identified with the transition lines of ionized N,
O, Ne, and Fe and cannot be described with a thermal emission model. The phase-resolved spectral analysis showed
that the flux of both the soft excess and the emission lines vary with the pulse phase: the soft excess disappears in the
first pulse and becomes significant only in the second, where also the Fe line is stronger. This variability is difficult to
explain with emission from a hot plasma, while the reprocessing of the primary X-ray emission at the inner edge of the
accretion disc provides a reliable scenario. On the other hand, the narrow emission lines can be due to the presence
of photoionized matter around the accreting source.

Published in Monthly Notices of the Royal Astronomical Society, 475, 1382 (2018)
Available from http://arxiv.org/abs/1712.06917

Revealing the ionization properties of the Magellanic Stream using
optical emission

Kat Barger1,2, Greg J. Madsen3, Andrew J. Fox4, Bart P. Wakker5, Joss Bland-Hawthorn6, David Nidever7, L.

Matt Haffner8,9, Jacqueline Antwi-Danso1,10, Michael Hernandez1, Nicolas Lehner2, Alex S. Hill11,12, Andrew

Curzons6 and Thorsten Tepper-Garćıa6

1Department of Physics and Astronomy, Texas Christian University, Fort Worth, TX 76129, USA
2Department of Physics, University of Notre Dame, Notre Dame, IN 46556, USA
3Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK
4Space Telescope Science Institute, Baltimore, MD 21218, USA
5Supported by NASA/NSF, affiliated with Department of Astronomy, University of Wisconsin–Madison, Madison, WI 53706, USA
6Sydney Institute for Astronomy, School of Physics A28, University of Sydney, NSW 2006, Australia
7National Optical Astronomy Observatory, 950 North Cherry Avenue, Tucson, AZ 85719, USA
8Department of Astronomy, University of Wisconsin–Madison, Madison, WI 53706, USA
9Space Science Institute, Boulder, CO 80301, USA
10Department of Physics and Astronomy, Texas A&M University, College Station, TX 77843, USA
11Departments of Physics and Astronomy, Haverford College, Haverford, PA 19041, USA
12CSIRO Astronomy and Space Science, Marsfield, NSW 1710, Australia

The Magellanic Stream, a gaseous tail that trails behind the Magellanic Clouds, could replenish the Milky Way with
a tremendous amount of gas if it reaches the Galactic disk before it evaporates into the halo. To determine how the
Magellanic Stream’s properties change along its length, we have conducted an observational study of the Hα emission,
along with other optical warm ionized gas tracers, toward 39 sight lines. Using the Wisconsin Hα Mapper telescope, we
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detect Hα emission brighter than 30–50 mR in 26 of our 39 sight lines. This Hα emission extends more than 2-degree
away from the H i emission. By comparing Hα and [O i] intensities, we find that regions with logNHI = 19.5–20.0 are
16–67% ionized. Most of the Hα intensities along the Magellanic Stream are much higher than expected if the primary
ionization source is photo-ionization from the Magellanic Clouds, the Milky Way, and the extragalactic background.
We find that the additional contribution from self ionization through a ”shock cascade” that results as the Stream
plows through the halo might be sufficient to reproduce the underlying level of Hα emission along the Stream. In the
sparsely sampled region below the South Galactic Pole, there exists a subset of sight lines with uncharacteristically
bright emission, which suggest that gas is being ionized further by an additional source that could be a linked to
energetic processes associated with the Galactic center.

Published in The Astrophysical Journal
Available from http://arxiv.org/abs/1711.04395

An LTE effective temperature scale for red supergiants in the
Magellanic Clouds

Hugo M. Tabernero1, Ricardo Dorda1, Ignacio Negueruela1 and Carlos González-Fernández2

1Departamento de F́ısica, Ingenieŕıa de Sistemas y Teoŕıa de la Señal, Universidad de Alicante, Spain
2Institute of Astronomy, University of Cambridge, UK

We present a self-consistent study of cool supergiants (CSGs) belonging to the Magellanic clouds. We calculated stellar
atmospheric parameters using LTE kurucz and marcs atmospheric models for more than 400 individual targets by
fitting a careful selection of weak metallic lines. We explore the existence of a Teff scale and its implications in two
different metallicity environments (each Magellanic Cloud). Critical and in-depth tests have been performed to assess
the reliability of our stellar parameters (i.e. internal error budget, NLTE systematics). In addition, several Monter
Carlo tests have been carried out to infer the significance of the Teff scale found. Our findings point towards a unique
Teff scale that seems to be independent of the environment.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1802.03219
and from https://doi.org/10.1093/mnras/sty399

Mapping the core of the Tarantula Nebula with VLT-MUSE: I. Spectral
and nebular content around R136

N. Castro1, P.A. Crowther 2, C.J. Evans 3, J. Mackey4, N. Castro-Rodriguez 5,6,7, J.S. Vink 8, J. Melnick9 and F.

Selman9

1Department of Astronomy, University of Michigan, 1085 S. University Avenue, Ann Arbor, MI 48109-1107, USA
2Department of Physics & Astronomy, University of Sheffield, Hounsfield Road, Sheffield, S3 7RH, UK
3UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh, EH9 3HJ, UK
4Dublin Institute for Advanced Studies, 31 Fitzwilliam Place, Dublin, Ireland
5GRANTECAN S.A., E-38712, Breña Baja, La Palma, Spain
6Instituto de Astrof́ısica de Canarias, E-38205 La Laguna, Spain
7Departamento de Astrof́ısica, Universidad de La Laguna, E-38205 La Laguna, Spain
8Armagh Observatory and Planetarium, College Hill, Armagh BT61 9DG, Northern Ireland, UK
9European Southern Observatory, Alonso de Cordova 3107, Santiago, Chile

We introduce VLT-MUSE observations of the central 2′ × 2′ (30 × 30 pc) of the Tarantula Nebula in the Large
Magellanic Cloud. The observations provide an unprecedented spectroscopic census of the massive stars and ionised
gas in the vicinity of R 136, the young, dense star cluster located in NGC2070, at the heart of the richest star-forming
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region in the Local Group. Spectrophotometry and radial-velocity estimates of the nebular gas (superimposed on the
stellar spectra) are provided for 2255 point sources extracted from the MUSE datacubes, and we present estimates of
stellar radial velocities for 270 early-type stars (finding an average systemic velocity of 271± 41 km s−1). We present
an extinction map constructed from the nebular Balmer lines, with electron densities and temperatures estimated from
intensity ratios of the [S ii], [N ii], and [S iii] lines. The interstellar medium, as traced by Hα and [N ii] λ6583, provides
new insights in regions where stars are probably forming. The gas kinematics are complex, but with a clear bi-modal,
blue- and red-shifted distribution compared to the systemic velocity of the gas centred on R136. Interesting point-like
sources are also seen in the eastern cavity, western shell, and around R136; these might be related to phenomena such
as runaway stars, jets, formation of new stars, or the interaction of the gas with the population of Wolf–Rayet stars.
Closer inspection of the core reveals red-shifted material surrounding the strongest X-ray sources, although we are
unable to investigate the kinematics in detail as the stars are spatially unresolved in the MUSE data. Further papers
in this series will discuss the detailed stellar content of NGC2070 and its integrated stellar and nebular properties.

Published in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1802.01597

New self-lensing models of the Small Magellanic Cloud. Can
gravitational microlensing detect extragalactic exoplanets?

Przemek Mróz1 and Rados law Poleski2

1Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
2Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA

We use three-dimensional distributions of classical Cepheids and RRLyræ stars in the Small Magellanic Cloud (SMC)
to model the stellar density distribution of a young and old stellar population in that galaxy. We use these models to
estimate the microlensing self-lensing optical depth to the SMC, which is in excellent agreement with the observations.
Our models are consistent with the total stellar mass of the SMC of about 1.0 × 109 M⊙ under assumption that all
microlensing events toward this galaxy are caused by self-lensing. We also calculate the expected event rates and
estimate that future large-scale surveys, like the Large Synoptic Survey Telescope (LSST), will be able to detect up
to a few dozen microlensing events in the SMC annually. If the planet frequency in the SMC is similar to that in
the Milky Way, a few extragalactic planets can be detected over the course of the LSST survey, provided significant
changes in the SMC observing strategy are devised. A relatively small investment of LSST resources can give us a
unique probe of the population of extragalactic exoplanets.

Accepted for publication in AJ
Available from http://arxiv.org/abs/1712.03986

Stellar variability at the main-sequence turnoff of the intermediate-age
LMC cluster NGC1846

R. Salinas1, M. Pajkos2, A.K. Vivas3, J. Strader4 and R. Contreras Ramos5

1Gemini Observatory, Casilla 603, La Serena, Chile
2Butler University, USA
3CTIO, Chile
4Michigan State, USA
5PUC/MAS, Chile

Intermediate-age star clusters in the LMC present extended main sequence turnoffs (MSTO) that have been attributed
to either multiple stellar populations or an effect of stellar rotation. Recently it has been proposed that these extended
main sequences can also be produced by ill-characterized stellar variability. Here we present Gemini-S/GMOS time
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series observations of the intermediate-age cluster NGC1846. Using differential image analysis, we identified 73 new
variable stars, with 55 of those being of the δ Scuti type, that is, pulsating variables close the MSTO for the cluster
age. Considering completeness and background contamination effects we estimate the number of δ Scuti belonging to
the cluster between 40 and 60 members, although this number is based on the detection of a single δ Scuti within the
cluster half-light radius. This amount of variable stars at the MSTO level will not produce significant broadening of
the MSTO, albeit higher resolution imaging will be needed to rule out variable stars as a major contributor to the
extended MSTO phenomenon. Though modest, this amount of δ Scuti makes NGC1846 the star cluster with the
highest number of these variables ever discovered. Lastly, our results are a cautionary tale about the adequacy of
shallow variability surveys in the LMC (like OGLE) to derive properties of its δ Scuti population.

Accepted for publication in The Astronomical Journal
Available from http://arxiv.org/abs/1802.08258

A runaway yellow supergiant star in the Small Magellanic Cloud

Kathryn Neugent1,2, Phil Massey1, Nidia Morrell3, Brian Skiff1 and Cyril Georgy4

1Lowell Observatory, USA
2University of Washington, USA
3Las Campanas Observatory, Chile
4Geneva University, Switzerland

We recently discovered a yellow supergiant (YSG) in the Small Magellanic Cloud (SMC) with a heliocentric radial
velocity of ∼ 300 km s−1 which is much larger than expected for a star in its location in the SMC. This is the first
runaway YSG ever discovered and only the second evolved runaway star discovered in a different galaxy than the Milky
Way. We classify the star as G5–8I, and use de-reddened broad-band colors with model atmospheres to determine an
effective temperature of 4700±250 K, consistent with what is expected from its spectral type. The star’s luminosity is
then logL/L⊙ = 4.2± 0.1, consistent with it being a ∼ 30 Myr 9 M⊙ star according to the Geneva evolution models.
The star is currently located in the outer portion of the SMC’s body, but if the star’s transverse peculiar velocity is
similar to its peculiar radial velocity, in 10Myr the star would have moved 1.6 degrees across the disk of the SMC, and
could easily have been born in one of the SMC’s star-forming regions. Based on its large radial velocity, we suggest
it originated in a binary system where the primary exploded as a supernova thus flinging the runaway star out into
space. Such stars may provide an important mechanism for the dispersal of heavier elements in galaxies given the
large percentage of massive stars that are runaways. In the future we hope to look into additional evolved runaway
stars that were discovered as part of our other past surveys.

Accepted for publication in AJ
Available from http://arxiv.org/abs/1803.02859
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Multiple stellar populations in Magellanic Cloud clusters. VI. A survey
of multiple sequences and Be stars in young clusters

A.P. Milone 1,2, A.F. Marino2, M. Di Criscienzo3, F. D’Antona3, L.R. Bedin4, G. Da Costa2, G. Piotto1,4, M.

Tailo5, A. Dotter6, R. Angeloni7,8, J. Anderson9, H. Jerjen2, C. Li10, A. Dupree6, V. Granata1,4, E.P.

Lagioia1,11,12, A.D. Mackey2, D. Nardiello1,4 and E. Vesperini13

1Dipartimento di Fisica e Astronomia ”Galileo Galilei”, Università di Padova, Vicolo dell’Osservatorio 3, Padova, I-35122, Italy
2Research School of Astronomy & Astrophysics, Australian National University, Canberra, ACT 2611, Australia
3Istituto Nazionale di Astrofisica – Osservatorio Astronomico di Roma, Via Frascati 33, I-00040 Monteporzio Catone, Roma, Italy
4Istituto Nazionale di Astrofisica – Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, Padova, I-35122, Italy
5Dipartimento di Fisica, Università degli Studi di Cagliari, SP Monserrato-Sestu km 0.7, 09042 Monserrato, Italy
6Harvard–Smithsonian Center for Astrophysics, Cambridge, MA, USA
7Departamento de Fisica y Astronomia, Universidad de La Serena, Av. Juan Cisternas 1200 N, La Serena, Chile
8Instituto de Investigacion Multidisciplinar en Ciencia y Tecnologia, Universidad de La Serena, Raul Bitran 1305, La Serena, Chile
9Space Telescope Science Institute, 3800 San Martin Drive, Baltimore, MD 21218, USA
10Department of Physics and Astronomy, Macquarie University, Sydney, NSW 2109, Australia
11Instituto de Astrof‘́ısica de Canarias, E-38200 La Laguna, Tenerife, Canary Islands, Spain
12Department of Astrophysics, University of La Laguna, E-38200 La Laguna, Tenerife, Canary Islands, Spain
13Department of Astronomy, Indiana University, Bloomington, IN 47405, USA

The split main sequences (MSs) and extended MS turnoffs (eMSTOs) detected in a few young clusters have demon-
strated that these stellar systems host multiple populations differing in a number of properties such as rotation and,
possibly, age.We analyze Hubble Space Telescope photometry for thirteen clusters with ages between ∼ 40 and ∼ 1000
Myrs and of different masses. Our goal is to investigate for the first time the occurrence of multiple populations in a
large sample of young clusters. We find that all the clusters exhibit the eMSTO phenomenon and that MS stars more
massive than ∼ 1.6 M⊙ define a blue and red MS, with the latter hosting the majority of MS stars. The comparison
between the observations and isochrones suggests that the blue MSs are made of slow-rotating stars, while the red
MSs host stars with rotational velocities close to the breakup value. About half of the bright MS stars in the youngest
clusters are Hα emitters. These Be stars populate the red MS and the reddest part of the eMSTO thus supporting the
idea that the red MS is made of fast rotators. We conclude that the split MS and the eMSTO are a common feature
of young clusters in both Magellanic Clouds. The phenomena of a split MS and an eMSTO occur for stars that are
more massive than a specific threshold which is independent of the host-cluster mass. As a by-product, we report the
serendipitous discovery of a young SMC cluster, GALFOR1.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1802.10538

Stellar population of the superbubble N 206 in the LMC II. Parameters
of the OB and WR stars, and the total massive star feedback

Varsha Ramachandran1, W.-R. Hamann1, R. Hainich1, L.M. Oskinova1, T. Shenar1, A.A.C. Sander1, H. Todt1 and

J.S. Gallagher2

1Institut für Physik und Astronomie, Universität Potsdam, Karl-Liebknecht-Straße 24/25, D-14476 Potsdam, Germany
2Department of Astronomy, University of Wisconsin–Madison, WI, USA

Clusters or associations of early-type stars are often associated with a ’superbubble’ of hot gas. The formation of such
superbubbles is caused by the feedback from massive stars. The complex N206 in the Large Magellanic Cloud exhibits
a superbubble and a rich massive star population. We observed these massive stars using the FLAMES multi-object
spectrograph at ESO-VLT. Available UV spectra from HST, IUE, and FUSE are also used. The spectral analysis is
performed with Potsdam Wolf–Rayet (PoWR) model atmospheres. We present the stellar and wind parameters of the
OB stars and the two WR binaries in the N206 complex. Twelve percent of the sample show Oe/Be type emission
lines, although most of them appear to rotate far below critical. We found eight runaway stars based on their radial
velocity. The wind–momentum luminosity relation of our OB sample is consistent with the expectations. The HRD
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of the OB stars reveals a large age spread (1–30 Myr), suggesting different episodes of star formation in the complex.
The youngest stars are concentrated in the inner part of the complex, while the older OB stars are scattered over outer
regions. We derived the present day mass function for the entire N 206 complex as well as for the cluster NGC2018.
Three very massive Of stars are found to dominate the feedback among 164 OB stars in the sample. The two WR
winds alone release about as much mechanical luminosity as the whole OB star sample. The cumulative mechanical
feedback from all massive stellar winds is comparable to the combined mechanical energy of the supernova explosions
that likely occurred in the complex. Accounting also for the WR wind and supernovae, the mechanical input over the
last five Myr is ∼ 2.3 × 1052 erg, which exceeds the current energy content of the complex by more than a factor of
five. The morphology of the complex suggests a leakage of hot gas from the superbubble.

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1802.07494
and from https://doi.org/10.1051/0004-6361/201832816

Structural changes in the hot Algol OGLE-LMC-DPV-097 and its disk
related to its long-cycle

J. Garcés1, R.E. Mennickent1, G. Djurasević2,3, R. Poleski 4,5 and I. Soszyński4

1Departamento de Astronomı́a, Universidad de Concepción , Chile
2Astronomical Observatory, Volgina 7, 11060 Belgrade 38, Serbia
3Isaac Newton Institute of Chile, Yugoslavia Branch
4Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
5Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA

Double Periodic Variables (DPVs) are hot Algols showing a long photometric cycle of uncertain origin. We report
the discovery of changes in the orbital light curve of OGLE-LMC-DPV-097 which depend on the phase of its long
photometric cycle. During the ascending branch of the long-cycle the brightness at the first quadrature is larger than
during the second quadrature, during the maximum of the long-cycle the brightness is basically the same at both
quadratures, during the descending branch the brightness at the second quadrature is larger than during the first
quadrature and during the minimum of the long-cycle the secondary minimum disappears. We model the light curve
at different phases of the long-cycle and find that the data are consistent with changes in the properties of the accretion
disk and two disk spots. The disk’s size and temperature change with the long-cycle period. We find a smaller and
hotter disk at minimum and larger and cooler disk at maximum. The spot temperatures, locations and angular sizes
also show variability during the long-cycle.

Accepted for publication in MNRAS Letters
Available from http://arxiv.org/abs/1803.04288

Ships passing in the night: spectroscopic analysis of two ultra-faint
satellites in the constellation Carina

Ting Li1 et al.

1Fermi National Accelerator Laboratory, USA
226 additional institutes

We present Magellan/IMACS, Anglo–Australian Telescope/AAOmega+2dF, and Very Large Telescope/GIRAFFE+
FLAMES spectroscopy of the Carina II and Carina III dwarf galaxy candidates, recently discovered in the Magellanic
Satellites Survey (MagLiteS). We identify 18 member stars in Carina II, including 2 binaries with variable radial
velocities and 2 RRLyræ stars. The other 14 members have a mean heliocentric velocity vhel = 477.2 ± 1.2 km
s−1 and a velocity dispersion of σv = 3.4+1.2

−0.8 km s−1. Assuming CarIina I is in dynamical equilibrium, we derive
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a total mass within the half-light radius of 1.0+0.8
−0.4 × 106 M⊙, indicating a mass-to-light ratio of 369+309

−161 M⊙/L⊙.
From equivalent width measurements of the calcium triplet lines of 9 RGB stars, we derive a mean metallicity of
[Fe/H] = −2.44 ± 0.09 with dispersion σ[Fe/H] = 0.22+0.10

−0.07. Considering both the kinematic and chemical properties,
we conclude that Carina II is a dark-matter-dominated dwarf galaxy. For Carina III, we identify 4 member stars,
from which we calculate a systemic velocity of vhel = 284.6+3.4

−3.1 km s−1. The brightest RGB member of Carina III
has a metallicity of [Fe/H] = −1.97 ± 0.12. Due to the small size of the Carina III spectroscopic sample, we cannot
conclusively determine its nature. Although these two systems have the smallest known physical separation (∆d ∼ 10
kpc) among Local Group satellites, the large difference in their systemic velocities, ∼ 200 km s−1, indicates that they
are unlikely to be a bound pair. One or both systems are likely associated with the Large Magellanic Cloud (LMC),
and may remain LMC satellites today. No statistically significant excess of γ-ray emission is found at the locations of
Carina II and Carina III in eight years of Fermi–LAT data.

Accepted for publication in ApJ
Available from http://arxiv.org/abs/1802.06810

Identification of the Central Compact Object in the young supernova
remnant 1E 0102.2−7219

Frédéric P. A. Vogt1,2, Elizabeth S. Bartlett1,2, Ivo R. Seitenzahl3,4, Michael A. Dopita4, Parviz Ghavamian5,

Ashley J. Ruiter4,6,3 and Jason P. Terry7

1European Southern Observatory, Chile
2ESO Fellow
3University of New South Wales – Australian Defence Force Academy, Australia
4Australian National University, Australia
5Towson University, USA
6ARC Centre for All-sky Astrophysics (CAASTRO), Australia
7University of Georgia, USA

Oxygen-rich (O-rich) young supernova remnants (SNRs) are valuable objects for probing the outcome of nucleosyn-
thetic processes in massive stars, as well as the physics of supernova explosions. Observed up to a few thousand years
after the supernova explosion, the known O-rich SNRs are PuppisA, CasA, and G292.2+1.8 in our Galaxy, 0540−69.3,
N 132D, and 1E 0102.2−7219 (E0102 for short) in the Magellanic Clouds, and a young remnant in NGC4449. These
systems contain fast-moving oxygen-rich and hydrogen-poor filaments visible at optical wavelengths: fragments of the
progenitor’s stellar interior expelled at a few 1000 km s−1 during the supernova explosion. Here we report for the
first time the identification of the compact object in E0102 in reprocessed Chandra X-ray Observatory (CXO) data,
enabled via the discovery of ring-shaped emission from warm ionized oxygen-rich and neon-rich material at optical
wavelengths. The optical ring, discovered in integral field spectroscopy observations from the Multi Unit Spectroscopic
Explorer (MUSE) at the Very Large Telescope, has a radius of 2.10 ± 0.35 arcsec ≡ 0.63 ± 0.11 pc, and a width of
1.80± 0.35 arcsec ≡ 0.54± 0.11 pc. It surrounds an X-ray point source with an intrinsic 1.2–2.0 keV X-ray luminosity
Li(1.2–2.0 keV)= (1.4±0.2)×1033 erg s−1. This luminosity, its energy distribution consistent with a soft thermal-like
spectrum, together with the lack of any optical counterpart in existing archival observations from the Hubble Space
Telescope (HST), indicates that this object is an isolated neutron star: a Central Compact Object akin to those
present in the CasA and PuppisA SNRs.

Accepted for publication in Nature Astronomy
Available from http://arxiv.org/abs/1803.01006
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Very massive stars: a metallicity-dependent upper-mass limit, slow
winds, and the self-enrichment of globular clusters

Jorick S. Vink1

1Armagh Observatory and Planetarium, Northern Ireland

One of the key questions in Astrophysics concerns the issue of whether there exists an upper-mass limit to stars,
and if so, what physical mechanism sets this limit, which might also determine if the upper-mass limit is metallicity
(Z) dependent. We argue that mass loss by radiation-driven winds mediated by line opacity is one of the prime
candidates setting the upper-mass limit. We present mass-loss predictions (dM/dtwind) from Monte Carlo radiative
transfer models for relatively cool (Teff = 15 kK) inflated very massive stars (VMS) with large Eddington Γ factors
in the mass range 100–1000 M⊙ as a function of metallicity down to 1/100 Z/Z⊙. We employ a hydrodynamic
version of our Monte Carlo method, allowing us to predict the rate of mass loss (dM/dtwind) and the terminal wind
velocity (v∞) simultaneously. Interestingly, we find wind terminal velocities (v∞) that are low (100–500 km s−1) over
a wide Z-range, and we propose that the slow winds from VMS are an important source of self-enrichment in globular
clusters. We also find mass-loss rates (dM/dtwind), exceeding the typical mass-accretion rate (dM/dtaccr) of 0.001
M⊙ yr−1 during massive-star formation. We express our mass-loss predictions as a function of mass and Z, finding
log dM/dt(M⊙ yr−1) = −9.13 + 2.1 log(M/M⊙) + 0.74 log(Z/Z⊙). Even if stellar winds would not directly halt and
reverse mass accretion during star formation, if the most massive stars form by stellar mergers stellar wind mass loss
may dominate over the rate at which stellar growth takes place. We therefore argue that the upper-mass limit is
effectively Z-dependent due to the nature of radiation-driven winds. This has dramatic consequences for the most
luminous supernovæ, γ-ray bursts, and other black hole formation scenarios at different Cosmic epochs.

Accepted for publication in Astronomy & Astrophysics
Available from http://arxiv.org/abs/1803.08042

An unexpected detection of bifurcated blue straggler sequences in the
young globular cluster NGC2173

Chengyuan Li1,2, Licai Deng3,2, Richard de Grijs4,5,1, Dengkai Jiang6,7,8 and Yu Xin3

1Department of Physics and Astronomy, Macquarie University, Balaclava Road, North Ryde, NSW 2109, Australia
2Department of Astronomy, China West Normal University, Nanchong 637002, China
3School of Astronomy and Space Science, University of the Chinese Academy of Sciences, 20A Datun Road, Beijing 100012, China
4Kavli Institute for Astronomy & Astrophysics and Department of Astronomy, Peking University, Yi He Yuan Lu 5, Beijing 100871, China
5International Space Science Institute–Beijing, 1 Nanertiao, Zhongguancun, Beijing 100190, China
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Bifurcated patterns of blue straggler stars in their color–magnitude diagrams have attracted significant attention.
This type of special (but rare) pattern of two distinct blue straggler sequences is commonly interpreted as evidence of
cluster core-collapse-driven stellar collisions as an efficient formation mechanism. Here, we report the detection of a
bifurcated blue straggler distribution in a young Large Magellanic Cloud cluster, NGC2173. Because of the cluster’s
low central stellar number density and its young age, dynamical analysis shows that stellar collisions alone cannot
explain the observed blue straggler stars. Therefore, binary evolution is instead the most viable explanation of the
origin of these blue straggler stars. However, the reason why binary evolution would render the color–magnitude
distribution of blue straggler stars bifurcated remains unclear.
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Blue straggler stars beyond the Milky Way: a non-segregated
population in the Large Magellanic Cloud cluster NGC2213
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Using the high-resolution observations obtained by the Hubble Space Telescope, we analyzed the blue straggler stars
(BSSs) in the Large Magellanic Cloud cluster NGC2213. We found that the radial distribution of BSSs is consistent
with that of the normal giant stars in NGC2213, showing no evidence of mass segregation. However, an analytic
calculation carried out for these BSSs shows that they are already dynamically old, because the estimated half-mass
relaxation time for these BSSs is significantly shorter than the isochronal age of the cluster. We also performed
direct N -body simulations for a NGC2213-like cluster to understand the dynamical processes that lead to this none-
segregated radial distribution of BSSs. Our numerical simulation shows that the presence of black hole subsystems
inside the cluster centre can significantly affect the dynamical evolution of BSSs. The combined effects of the delayed
segregation, binary disruption and exchange interactions of BSS progenitor binaries may result in this none-segregated
radial distribution of BSSs in NGC2213.
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In this paper we report a clustering analysis of upper main-sequence stars in the Small Magellanic Cloud, using data
from the VMC survey (the VISTA near-infrared Y JKs survey of the Magellanic system). Young stellar structures are
identified as surface overdensities on a range of significance levels. They are found to be organized in a hierarchical
pattern, such that larger structures at lower significance levels contain smaller ones at higher significance levels. They
have very irregular morphologies, with a perimeter–area dimension of 1.44±0.02 for their projected boundaries. They
have a power-law mass–size relation, power-law size/mass distributions, and a log-normal surface density distribution.
We derive a projected fractal dimension of 1.48 ± 0.03 from the mass–size relation, or of 1.4 ± 0.1 from the size
distribution, reflecting significant lumpiness of the young stellar structures. These properties are remarkably similar
to those of a turbulent interstellar medium (ISM), supporting a scenario of hierarchical star formation regulated by
supersonic turbulence.
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Conference Papers

Extragalactic maser surveys
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Since the IAU (maser-)Symposium 287 in Stellenbosch/South Africa (Jan. 2012), great progress has been achieved
in studying extragalactic maser sources. Sensitivity has reached a level allowing for dedicated maser surveys of
extragalactic objects. These included, during the last years, water vapor (H2O), methanol (CH3OH), and formaldehyde
(H2CO), while surveys related to hydroxyl (OH), cyanoacetylene (HC3N) and ammonia (NH3) may soon become
(again) relevant. Overall, with the upgraded Very Large Array (VLA), the Atacama Large Millimeter/submillimeter
Array (ALMA), FAST (Five hundred meter Aperture Synthesis Telescope) and the low frequency arrays APERTIF
(APERture Tile in Focus), ASKAP (Australian Square Kilometer Array Pathfinder) and MeerKAT (Meer Karoo
Array Telescope), extragalactic maser studies are expected to flourish during the upcoming years. The following
article provides a brief sketch of past achievements, ongoing projects and future perspectives.
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On the properties of Blue Large-Amplitude Pulsators. No BLAPs in
the Magellanic Clouds
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We present the properties of the recently discovered class of variable stars, Blue Large-Amplitude Pulsators (BLAPs).
These extremely rare, short-period pulsating objects were detected thanks to regular, high-cadence observations of
hundreds of millions of Milky Way stars by the OGLE variability survey. The new variables closely resemble classical
pulsators, Cepheids, and RRLyræ-type stars, but at effective temperatures at which pulsations are due to the presence
of iron-group elements. Theory shows that BLAPs are evolved low-mass stars with a giant-like structure, but their
origin remains a mystery. In this contribution, we report the negative result of a search for BLAPs in the whole
Magellanic System.

Oral contribution, published in ”The RRLyræ 2017 Conference. Revival of the Classical Pulsators:
from Galactic Structure to Stellar Interior Diagnostics”
Available from http://arxiv.org/abs/1802.04405
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