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Editorial

Dear Colleagues,

It is my pleasure to present you the 166th issue of the Magellanic Clouds Newsletter. A bit later than usual because
of the holidays, and perhaps due the latter also a little thinner – but no less interesting! For instance: ‘How typical
is it for us to have the Magellanic Clouds around?’

Don’t miss Claus Leitherer’s review on UV observations of star formation – in spite of fears of losing UV capability,
HST is still going strong.

Also please note that you do not need to wait for an invitation to post something on the newslettter, and this is
not limited to papers, theses and conference announcements but can include discussion items or requests (under ”an-
nouncements”).

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

On the paradoxical impact of blending by red clump giants

Daniel Majaess1,2

1Mount Saint Vincent University, Canada
2Saint Mary’s University, Canada

The impact of blending by RCGs (red clump giants, or relatively metal-rich red horizontal branch stars) is discussed
as it relates to RRab and classical Cepheids, and invariably establishing an improved distance scale. An analysis of
OGLE Magellanic Cloud variables reaffirms that blending with RCGs may advantageously thrust remote extragalactic
stars into the range of detectability. Specifically, simulations of Magellanic Cloud RRab and RCG blends partly
reproduce bright non-canonical trends readily observed in amplitude–magnitude space (Ic vs. AIc). Conversely, the
larger magnitude offset between classical Cepheids and RCGs causes the latter’s influence to be challenging to address.
The relative invariance of a Wesenheit function’s slope to metallicity (e.g., WV Ic) implies that a deviation from the
trend could reveal blending and photometric inaccuracies (e.g., standardization), as blending by RCGs (a proxy of an
evolved red stellar demographic) can flatten period–Wesenheit relations owing to the increased impact on less-luminous
shorter-period Cepheids. That could partly explain both a shallower inferred Wesenheit function and over-estimated
H0 values. A consensus framework to identify and exploit blending is desirable, as presently H0 estimates from diverse
teams are unwittingly leveraged without homogenizing the disparate approaches (e.g., no blending correction to a
sizable ≃ 0.m3).

Accepted for publication in ApJ
Available from https://arxiv.org/abs/2005.05333

Optical and X-ray study of the peculiar high mass X-ray binary
XMMUJ010331.7−730144

Itumeleng M. Monageng1,4, Malcolm J. Coe2, David A.H. Buckley1, Vanessa A. McBride1,4, Jamie A. Kennea3,

Andrzej Udalski5, Phil A. Evans6, J. Simon Clark8 and Ignacio Negueruela7

1South African Astronomical Observatory, P.O. Box 9, Observatory, 7935, Cape Town, South Africa
2Physics & Astronomy, University of Southampton, SO17 1BJ, UK
3Department of Astronomy and Astrophysics, The Pennsylvania State University, University Park, PA 16802, USA
4Department of Astronomy, University of Cape Town, Private Bag X3, Rondebosch 7701, South Africa
5Astronomical Observatory, University of Warsaw, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
6University of Leicester, X-ray and Observational Astronomy Research Group, School of Physics & Astronomy, University Road, Leicester

LE1 7R, UK
7Dpto. de Fisica Aplicada. Universidad de Alicante, Carretera de San Vicente del Raspeig s/n, 03690, Spain
8Department of Physics and Astronomy, The Open University, Walton Hall, Milton Keynes, MK7 6AA, UK

For a long time XMMUJ010331.7−730144 was proposed as a high-mass X-ray binary candidate based on its X-ray
properties, however, its optical behaviour was unclear – in particular previous observations did not reveal key Balmer
emission lines. In this paper we report on optical and X-ray variability of the system. XMMUJ010331.7−730144 has
been monitored with the Optical Gravitational Lensing Experiment (OGLE) in the I- and V -bands for the past 9
years where it has shown extremely large amplitude outbursts separated by long periods of low-level flux. During its
most recent optical outburst we obtained spectra with the Southern Africa Large Telescope (SALT) where, for the first
time, the Hα line is seen in emission, confirming the Be nature of the optical companion. The OGLE colour–magnitude
diagrams also exhibit a distinct loop which is explained by changes in mass-loss from the Be star and mass outflow in
its disc. In the X-rays, XMMUJ010331.7−730144 has been monitored by the Neil Gehrels Swift Observatory through
the S-CUBED programme. The X-ray flux throughout the monitoring campaign shows relatively low values for a
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typical Be/X-ray binary system. We show, from the analysis of the optical data, that the variability is due to the Be
disc density and opacity changing rather than its physical extent as a result of efficient truncation by the NS. The
relatively low X-ray flux can then be explained by the neutron star normally accreting matter at a low rate due to the
small radial extent of the Be disc.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2006.07671

A survey for C ii emission-line stars in the Large Magellanic Cloud

Bruce Margon1, Philip Massey2,3, Kathryn F. Neugent2,4 and Nidia Morrell5

1Astronomy & Astrophysics Dept., University of California, Santa Cruz, USA
2Lowell Observatory, Flagstaff, USA
3Dept. of Astronomy & Planetary Sciences, Northern Arizona University, USA
4Dept. of Astronomy, University of Washington, USA
5Las Campanas Obervatory, Carnegie Observatories, Chile

We present a narrow-band imaging survey of the Large Magellanic Cloud, designed to isolate the C ii λλ7231,7236
emission lines in objects as faint as mλ7400 ∼ 18 mag. The work is motivated by the recent serendipitous discovery
in the LMC of the first confirmed extragalactic [WC11] star, whose spectrum is dominated by C ii emission, and the
realization that the number of such objects is currently largely unconstrained. The survey, which imaged ∼ 50 deg2

using on-band and off-band filters, will significantly increase the total census of these rare stars. In addition, each
new LMC [WC] star has a known luminosity, a quantity quite uncertain in the Galactic sample. Multiple known C ii

emitters were easily recovered, validating the survey design. We find 38 new C ii emission candidates; spectroscopy
of the complete sample will be needed to ascertain their nature. In a preliminary spectroscopic reconnaissance, we
observed three candidates, finding C ii emission in each. One is a new [WC11]. Another shows both the narrow C ii

emission lines characteristic of a [WC11], but also broad emission of C iv, Ov, and He ii characteristic of a much hotter
[WC4] star; we speculate that this is a binary [WC]. The third object shows weak C ii emission, but the spectrum
is dominated by a dense thicket of strong absorption lines, including numerous O ii transitions. We conclude it is
likely an unusual hot, hydrogen-poor post-AGB star, possibly in transition from [WC] to white dwarf. Even lacking a
complete spectroscopic program, we can infer that late [WC] stars do not dominate the central stars of LMC planetary
nebulæ, and that the detected C ii emitters are largely of an old population.

Accepted for publication in The Astrophysical Journal
Available from https://arxiv.org/abs/2006.04333

Atacama Compact Array observations of the pulsar-wind nebula of
SNR0540−69.3

P. Lundqvist1,2, N. Lundqvist1, C. Vlahakis3, C-I. Björnsson1, J.R. Dickel4, M. Matsuura5, Yu.A. Shibanov6,7, D.A.

Zyuzin6 and G. Olofsson1

1Department of Astronomy, AlbaNova University Center, Stockholm University, SE-10691 Stockholm, Sweden
2The Oskar Klein Centre, AlbaNova, SE-10691 Stockholm, Sweden
3National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, VA 22903-2475, USA
4Department of Astronomy, University of Illinois Urbana–Champaign, 1002 W. Green Street, Urbana, IL 61801, USA
5School of Physics and Astrophysics, Cardiff University, Queens Buildings, The Parade, Cardiff CF24 3AA, UK
6Ioffe Institute, Politekhnicheskaya 26, St. Petersburg, 194021, Russia
7Peter the Great St. Petersburg Polytechnic University, Politekhnicheskaya 29, St. Petersburg, 195251, Russia

We present observations of the pulsar-wind nebula (PWN) region of SNR0540−69.3. The observations were made with
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the Atacama Compact Array (ACA) in Bands 4 and 6. We also add radio observations from the Australia Compact
Array (ATCA) at 3 cm. For 1.449–233.50 GHz we obtain a synchrotron spectrum Fν ∝ ν−αν , with the spectral index
αν = 0.17 ± 0.02. To conclude how this joins the synchrotron spectrum at higher frequencies we include hitherto
unpublished AKARI mid-infrared data, and evaluate published data in the ultraviolet (UV), optical and infrared (IR).
In particular, some broad-band filter data in the optical must be discarded from our analysis due to contamination by
spectral line emission. For the UV/IR part of the synchrotron spectrum, we arrive at αν = 0.87+0.08

−0.10. There is room
for 2.5× 10−3 M⊙ of dust with temperature ∼ 55 K if there are dual breaks in the synchrotron spectrum, one around
∼ 9× 1010 Hz, and another at ∼ 2× 1013 Hz. The spectral index then changes at ∼ 9× 1010 Hz from αν = 0.14± 0.07
in the radio, to αν = 0.35−0.07

+0.05 in the millimetre to far-IR range. The ACA Band 6 data marginally resolves the PWN.
In particular, the strong emission ∼ 1.′′5 south-west of the pulsar, seen at other wavelengths, and resolved in the 3 cm
data with its 0.′′8 spatial resolution, is also strong in the millimeter range. The ACA data clearly reveal the supernova
remnant shell ∼ 20–35′′ west of the pulsar, and for the shell we derive αν = 0.64± 0.05 for the range 8.6–145 GHz.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2006.05222

The Large Magellanic Cloud stellar content with SMASH – I. Assessing
the stability of the Magellanic spiral arms

T. Ruiz-Lara1,2, C. Gallart1,2, M. Monelli1,2, D. Nidever3,4, A. Dorta1,2, Y. Choi3,5, K. Olsen4, G. Besla6, E.J.

Bernard7, S. Cassisi8,9, P. Massana10, N.E.D. Noël10, I. Pérez11,12, V. Rusakov13, M.-R.L. Cioni14, S.R.

Majewski15, R.P. van der Marel5,16, D. Mart́ınez-Delgado17, A. Monachesi18,19, L. Monteagudo20,1,2, R.R. Muñoz21,

G.S. Stringfellow22, F. Surot1,2, A.K. Vivas23, A.R. Walker23 and D. Zaritsky5

1Instituto de Astrof́ısica de Canarias, Calle Vı́a Láctea s/n, E-38205 La Laguna, Tenerife, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna, E-38200 La Laguna, Tenerife, Spain
3Department of Physics, Montana State University, P.O. Box 173840, Bozeman, MT 59717-3840, USA
4NSF’s National Optical-Infrared Astronomy Research Laboratory, 950 North Cherry Ave, Tucson, AZ 85719, USA
5Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
6Steward Observatory, University of Arizona, 933 North Cherry Avenue, Tucson, AZ 85721, USA
7Université Côte d’Azur, OCA, CNRS, Lagrange, France
8INAF–Astronomical Observatory of Abruzzo, via M. Maggini, sn, 64100 Teramo, Italy
9INFN, Sezione di Pisa, Largo Pontecorvo 3, 56127 Pisa, Italy
10Department of Physics, University of Surrey, Guildford, GU2 7XH, UK
11Departamento de F́ısica Teórica y del Cosmos, Universidad de Granada, Campus de Fuentenueva, E-18071 Granada, Spain
12Instituto Carlos I de F́ısica Teórica y computacional, Universidad de Granada, E-18071 Granada, Spain
13Department of Physics and Astronomy, University College London, Gower Street, WC1E 6BT London, UK
14Leibniz-Institut für Astrophysik Potsdam (AIP), An der Sternwarte 16, D-14482 Potsdam Germany
15Department of Astronomy, University of Virginia, Charlottesville, VA 22904-4325, USA
16Center for Astrophysical Sciences, Department of Physics & Astronomy, Johns Hopkins University, Baltimore, MD 21218, USA
17Instituto de Astrof́ısica de Andalućıa, CSIC, E-18080, Granada, Spain
18Instituto de Investigación Multidisciplinar en Ciencia y Tecnoloǵıa, Universidad de La Serena, Raúl Bitrán 1305, La Serena, Chile
19Departamento de Astronomı́a, Universidad de La Serena, Av. Juan Cisternas 1200 Norte, La Serena, Chile
20Isaac Newton Group of Telescopes, Apartado 321, 38700 Santa Cruz de La Palma, Canary Islands, Spain
21Departamento de Astronomı́a, Universidad de Chile, Camino del Observatorio 1515, Las Condes, Santiago, Chile
22Center for Astrophysics and Space Astronomy, University of Colorado, 389 UCB, Boulder, CO, 80309-0389, USA
23Cerro Tololo Inter-American Observatory, NSF’s National Optical-Infrared Astronomy Research Laboratory, Casilla 603, La Serena,

Chile

The Large Magellanic Cloud (LMC) is the closest and most studied example of an irregular galaxy. Among its principal
defining morphological features, its off-centred bar and single spiral arm stand out, defining a whole family of galaxies
known as the Magellanic spirals (Sm). These structures are thought to be triggered by tidal interactions and possibly
maintained via gas accretion. However, it is still unknown whether they are long-lived stable structures. In this work,
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by combining photometry that reaches down to the oldest main sequence turn-off in the colour–magnitude diagrams
(CMD, up to a distance of ∼ 4.4 kpc from the LMC centre) from the SMASH survey and CMD fitting techniques, we
find compelling evidence supporting the long-term stability of the LMC spiral arm, dating the origin of this structure
to more than 2 Gyr ago. The evidence suggests that the close encounter between the LMC and the Small Magellanic
Cloud (SMC) that produced the gaseous Magellanic Stream and its Leading Arm (LA) also triggered the formation of
the LMC’s spiral arm. Given the mass difference between the Clouds and the notable consequences of this interaction,
we can speculate that this should have been one of their closest encounters. These results set important constraints
on the timing of LMC–SMC collisions, as well as on the physics behind star formation induced by tidal encounters.

Accepted for publication in A&A Lettters
Available from https://arxiv.org/abs/2006.10759

How unusual is the Milky Way’s assembly history?

Tilly A. Evans1, Azadeh Fattahi1, Alis J. Deason1 and Carlos S. Frenk1

1Institute for Computational Cosmology, Department of Physics, Durham University, South Road, Durham, DH1 3LE, UK

In the ΛCDM model of structure formation galactic haloes build up by accretion of mass and mergers of smaller
subhaloes. The most recent massive merger event experienced by the Milky Way (MW) halo was the accretion of
the Large Magellanic Cloud (LMC; which has a stellar mass of ∼ 109 M⊙). Recent analyses of galactic stellar data
from the Gaia satellite have uncovered an earlier massive accretion event, the Gaia–Enceladus Sausage (GES), which
merged with the MW around 10 Gyr ago. Here, we use the eagle cosmological hydrodynamics simulation to study
properties of simulated MW-mass haloes constrained to have accretion histories similar to that of the MW, specifically
the recent accretion of an “LMC” galaxy and a “GES” merger, with a quiescent period between the GES merger and
the infall of the LMC (the “LMC & GES” category). We find that ∼ 16 per cent of MW-mass haloes have an LMC;
∼ 5 per cent have a GES event and no further merger with an equally massive object since z = 1; and only 0.65 per
cent belong to the LMC & GES category. The progenitors of the MWs in this last category are much less massive
than average at early times but eventually catch up with the mean. The LMC & GES category of galaxies naturally
end up in the “blue cloud” in the colour–magnitude diagram at z = 0, tend to have a disc morphology and have a
larger than average number of satellite galaxies.

Submitted to MNRAS
Available from https://arxiv.org/abs/2005.04969

ALMA resolves molecular clouds in the metal poor Magellanic Bridge A

M.T. Valdivia-Mena1, M. Rubio1, A.D. Bolatto2, H.P. Saldaõ3 and C. Verdugo4

1Departamento de Astronomı́a, Universidad de Chile, Santiago, Chile
2University of Maryland, MD, USA
3Observatorio Astronómico de Córdoba, UNC, Argentina
4Joint Alma Observatory (JAO), Alonso de Córdova 3107, Vitacura, Santiago, Chile

Context: The Magellanic Bridge is a tidal feature located between both Magellanic Clouds, containing young stars
formed in situ. Its proximity allows high-resolution studies of molecular gas, dust and star formation in a tidal, low-
metallicity environment.
Aims: Our goal is to characterize gas and dust emission in Magellanic Bridge A, the source with the highest 870-µm
excess of emission found in single dish surveys.
Methods: Using the ALMA telescope including the Morita Array, we mapped with sub-parsec resolution a 3′ field
of view centered on the Magellanic Bridge A molecular cloud, in 1.3 mm continuum emission and 12CO(2–1) line
emission. This region was also mapped in continuum at 870 µm and in 12CO(2–1) line emission at ∼ 6 pc resolution
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with the APEX telescope. To study its dust properties, we also use archival Herschel and Spitzer data. We combine
the ALMA and APEX 12CO(2–1) line cubes to study the molecular gas emission.
Results: Magallanic Bridge A breaks up into two distinct molecular clouds in dust and 12CO(2–1) emission, which we
call North and South. Dust emission in the North source, according to our best parameters from fitting the far-infrared
fluxes, is ≈ 3 K colder than in the South source in correspondence to its less developed star formation. Both dust
sources present large submillimeter excesses in LABOCA data: according to our best fits the excess over the modified
blackbody (MBB) fit to the Spitzer–Herschel continuum is E(870µm) ∼ 7 and E(870µm) ∼ 3 for the North and South
sources respectively. Nonetheless, we do not detect the corresponding 1.3 mm continuum with ALMA. Our limits are
compatible with the extrapolation of the MBB fits and therefore we cannot independently confirm the excess at this
longer wavelength. The 12CO(2–1) emission is concentrated in two parsec-sized clouds with virial masses around 400
and 700 M⊙ each. Their bulk volume densities are n(H2) ∼ 0.7–2.6× 103 cm−3, larger than typical bulk densities of
Galactic molecular clouds. 12CO luminosity to H2 mass conversion factor αCO is 6.5 and 15.3 M⊙ (K km s−1 pc2)−1

for the North and South clouds, calculated using their respective virial masses and 12CO(2–1) luminosities. Gas mass
estimates from our MBB fits to dust emission yields masses M ∼ 1.3×103 M⊙ and 2.9×103 M⊙ for North and South
respectively, a factor of ∼ 4 larger than the virial masses we infer from 12CO.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2007.01319

The VMC survey – XXXIX: Mapping metallicity trends in the Small
Magellanic Cloud using near-infrared passbands

Samyaday Choudhury1,2, Richard de Grijs1,2,3, Stefano Rubele4,5, Kenji Bekki6, Maria-Rosa L. Cioni7, Valentin D.

Ivanov8, Jacco Th. van Loon9, Florian Niederhofer7, Joana M. Oliveira9 and Vincenzo Ripepi10

1Department of Physics and Astronomy, Macquarie University, Balaclava Road, Sydney, NSW 2109, Australia
2Research Centre for Astronomy, Astrophysics and Astrophotonics, Macquarie University, Balaclava Road, Sydney, NSW 2109, Australia
3International Space Science Institute–Beijing, 1 Nanertiao, Zhongguancun, Hai Dian District, Beijing 100190, China
4Dipartimento di Fisica e Astronomia, Università di Padova, Vicolo dell’Osservatorio 2, I-35122 Padova, Italy
5Osservatorio Astronomico di Padova, INAF, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy
6ICRAR, M468, University of Western Australia, 35 Stirling Hwy, 6009 Crawley, Western Australia, Australia
7Leibniz-Institut f́’ur Astrophysik Potsdam (AIP), An der Sternwarte 16, D-14482 Potsdam, Germany
8European Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Germany
9Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
10INAF–Osservatorio Astronomico di Capodimonte, via Moiariello 16, I-80131, Naples, Italy

We have derived high spatial resolution metallicity maps covering ∼42 deg2 across the Small Magellanic Cloud (SMC)
in an attempt to understand its metallicity distribution and gradients up to a radius of ∼ 4◦. Using the near-
infrared VISTA Survey of the Magellanic Clouds, our data cover a thrice larger area compared with previous studies.
We identify red giant branch (RGB) stars in spatially distinct Y, (Y −Ks) colour–magnitude diagrams. In any of our
selected subregions, the RGB slope is used as an indicator of the average metallicity, based on calibration to metallicity
using spectroscopic data. The metallicity distribution across the SMC is unimodal and can be fitted by a Gaussian
distribution with a peak at [Fe/H] = −0.97 dex (σ[Fe/H] = 0.05 dex). We find evidence of a shallow gradient in
metallicity (−0.031± 0.005 dex deg−1) from the galactic centre to radii of 2◦–2.5◦, followed by a flat metallicity trend
from ∼ 3.5◦ to 4◦. We find that the SMCs metallicity gradient is radially asymmetric. It is flatter towards the East
than to the West, hinting at mixing and/or distortion of the spatial metallicity distribution (within the inner 3◦),
presumably caused by tidal interactions between the Magellanic Clouds.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2007.08753
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Review Paper

Massive star formation in the ultraviolet observed with the Hubble Space
Telescope

Claus Leitherer1

1STScI, USA

Spectroscopic observations of a massive star formation in the ultraviolet and their interpretation are reviewed. After
a brief historical retrospective, two well-studied resolved star clusters and the surrounding H ii regions are introduced:
NGC2070 in the Large Magellanic Cloud and NGC604 in M33. These regions serve as a training set for studies of
more distant clusters, which can no longer be resolved into individual stars. Observations of recently formed star
clusters and extended regions in star-forming galaxies in the nearby universe beyond the Local Group are presented.
Their interpretation relies on spectral synthesis models. The successes and failures of such models are discussed, and
future directions are highlighted. I present a case study of the extraordinary star cluster and giant H ii region in
the blue compact galaxy II Zw40. The review concludes with a preview of two upcoming Hubble Space Telescope
programs: ULLYSES, a survey of massive stars in nearby galaxies, and CLASSY, a study of massive star clusters in
star-forming galaxies.

Published in Galaxies, 8, 13 (2020)
Available from https://arxiv.org/abs/2005.01761
and from https://www.mdpi.com/2075-4434/8/1/13
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