
THE MAGELLANIC CLOUDS
NEWSLETTER

An electronic publication dedicated to the Magellanic Clouds, and astrophysical phenomena therein

No. 169 — 6 February 2021

https://www.astro.keele.ac.uk/MCnews

Editors: Jacco van Loon & Peter Pessev

Editorial

Dear Colleagues,

It is my pleasure to present you the 169th issue of the Magellanic Clouds Newsletter. The topics range from stellar
astrophysics to the structure of the Magellanic Clouds.

It is also my great pleasure to introduce to you the new co-editor
of the newsletter: Peter Pessev. Some of you may know Peter
from his time at the Gemini-South or Gran Telescopio Canarias
observatories, or from his research on star clusters and luminous
red novæ, for instance. Peter has recently moved to Switzerland
where he is a STEAM educator at TechLabs. I am delighted that
Peter has joined me in producing the newsletter.

There has been a lot of research over the years on red giants and supergiants within the Magellanic Clouds, both
to understand how these stars evolve and die but also how they affect the chemical evolution and dynamics of the
interstellar medium and the characteristics of supernovæ. You may therefore be interested in the virtual meeting (see
announcement at the end of the newsletter) organised by the International Astronomical Union, which is aimed at
producing a White Paper to define a strategy towards answering some of the most fundamental and pertinent questions
surrounding these important agents of galaxy evolution. Your input into the meeting and the process afterwards will
be greatly appreciated.

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

Editorially Yours,

Jacco van Loon & Peter Pessev
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Refereed Journal Papers

Evolved massive stars at low-metallicity – III. A source catalog for the
Large Magellanic Cloud

Ming Yang 1, Alceste Z. Bonanos1, Biwei Jiang2, Jian Gao2, Panagiotis Gavras3, Grigoris Maravelias1,4, Shu

Wang5, Xiao-Dian Chen5, Man I Lam6, Yi Ren2, Frank Tramper1 and Zoi T. Spetsieri1

1IAASARS, National Observatory of Athens, Vas. Pavlou and I. Metaxa, Penteli 15236, Greece
2Department of Astronomy, Beijing Normal University, Beijing 100875, People’s China
3Rhea Group for ESA/ESAC, Camino bajo del Castillo, s/n, Urbanizacion Villafranca del Castillo, Villanueva de la Cañada, 28692 Madrid,

Spain
4Institute of Astrophysics, Foundation for Research and Technology-Hellas, Heraklion 71110, Greece
5Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, Datun Road 20A, Beijing

100101, China
6Key Laboratory of Space Astronomy and Technology, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101,

China

We present a clean, magnitude-limited (IRAC1 or WISE1 ≤ 15.0 mag) multiwavelength source catalog for the Large
Magellanic Cloud (LMC). The catalog was built by crossmatching (1′′) and deblending (3′′) between the source list
of Spitzer Enhanced Imaging Products (SEIP) and Gaia Data Release 2 (DR2), with strict constraints on the Gaia
astrometric solution in order to remove the foreground contamination. It is estimated that about 99.5% of the targets
in our catalog are most likely genuine members of the LMC. The catalog contains 197,004 targets in 52 different
bands, including two ultraviolet, 21 optical, and 29 infrared bands. Additional information about radial velocities and
spectral and photometric classifications were collected from the literature. We compare our sample with the sample
from Gaia, indicating that the bright end of our sample is mostly comprised of blue helium-burning stars (BHeBs) and
red HeBs with inevitable contamination of main sequence stars at the blue end. After applying modified magnitude
and color cuts based on previous studies, we identified and ranked 2,974 red supergiant, 508 yellow supergiant, and
4,786 blue supergiant candidates in the LMC in six color–magnitude diagrams (CMDs). The comparison between
the CMDs from the two catalogs of the LMC and Small Magellanic Cloud (SMC) indicates that the most distinct
difference appears at the bright red end of the optical and near-infrared CMDs, where the cool evolved stars (e.g.,
red supergiant stars (RSGs), asymptotic giant branch stars, and red giant stars) are located, which is likely due
to the effect of metallicity and star formation history. A further quantitative comparison of colors of massive star
candidates in equal absolute magnitude bins suggests that there is essentially no difference for the BSG candidates,
but a large discrepancy for the RSG candidates since LMC targets are redder than the SMC ones, which may be due
to the combined effect of metallicity on both spectral type and mass-loss rate as well as the age effect. The effective
temperatures (Teff) of massive star populations are also derived from reddening-free color of (J−Ks)0. The Teff ranges
are 3500 < Teff < 5000 K for an RSG population, 5000 < Teff < 8000 K for a YSG population, and Teff > 8000 K for
a BSG population, with larger uncertainties toward the hotter stars.

Accepted for publication in A&A
Available from https://arxiv.org/abs/2012.08623

Astrophysical properties of newly discovered Magellanic Cloud star
clusters

Andrès E. Piatti1,2

1Instituto Interdisciplinario de Ciencias Básicas (ICB), CONICET–UNCUYO, Padre J. Contreras 1300, M5502JMA, Mendoza, Argentina
2Consejo Nacional de Investigaciones Cient́ıficas y Técnicas (CONICET), Godoy Cruz 2290, C1425FQB, Buenos Aires, Argentina

New star cluster candidates projected toward the Large and Small Magellanic Clouds (L/SMC) have been recently
discovered from relatively deep imaging surveys. We here conduct a sound analysis of 24 star cluster candidates
located in the outer regions of the L/SMC using PSF photometry produced by the Survey of the Magellanic Stellar
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History. With only one exception, the studied objects resulted to be genuine stellar aggregates. We conclude on
their physical reality once their observed color–magnitude diagrams (CMDs) were statistically decontaminated by the
presence of field stars, and the resulting cleaned CMDs for stars with assigned membership probabilities higher than
50% were compared with synthetic CMDs generated for thousand combinations of ages, distances, metallicities, star
cluster mass and binary fractions. The parameter of the best-matched synthetic CMDs obtained from a likelihood
approach were adopted as the star cluster astrophysical properties. The present star cluster sample spans a wide range
of distances, from those star clusters located in front of the LMC, to those along the onset of the Magellanic Bridge,
up to those behind the SMC. Their ages reveal different formation episodes that took place along the galaxy formation
and others as a consequence of the galaxy interactions. From their estimated metallicities and ages, we speculate
with the possibility that relatively metal-deficient gaseous flows have existed between these galaxies during nearly the
last one Gyr (log(age/yr) ≈ 9.0), that made possible the formation of young star clusters in the galaxy peripheries.
Despite the L/SMC interactions, the studied star clusters are similar or more massive than their counterparts in the
Milky Way, which suggests that tidal effects are relatively more important in our Galaxy.

Accepted for publication in Astronomy & Astrophysics

Possible post-kick jets in SN1987A
Noam Soker1

1Technion, Israel

I suggest that the recently observed hot-dust elongated structure that likely engulfs the neutron star (NS) remnant of
supernova (SN) 1987A was shaped by jets that the NS launched shortly after it acquired its natal kick velocity. I take
the axis of the two post-kick jets to be along the long dimension of the hot-dust elongated structure, which I term the
bipolar lobe. The jittering jets explosion mechanism accounts for the misalignment of the post-kick jets axis and the
main-jets axis of the ejecta. For post-kick jets to shape the bipolar lobe their energy should have been about equal
to the energy of the ejecta inner to the outer edge of the lobe, E2j ≈ Eej(Rlobe) ≃ 4.6 × 1048 erg. For an efficiency
of ζ = 0.01–0.1 to convert accretion energy to post-kick jets’ energy I estimate that the post-kick accreted mass was
Macc ≈ 0.0002–0.002 M⊙. The negative jets feedback mechanism, where jets remove some of the mass that could have
been accreted, accounts for the limited amount of accreted mass. This study adds to the growing recognition of the
importance of jets in core collapse supernovæ, including post-explosion jets.

Published in New Astronomy, 84, 101548 (2021)
Available from https://arxiv.org/abs/2010.10213

Revisiting newly Large Magellanic Cloud age gap star clusters
Andrès E. Piatti1,2

1Instituto Interdisciplinario de Ciencias Básicas (ICB), CONICET–UNCUYO, Padre J. Contreras 1300, M5502JMA, Mendoza, Argentina
2Consejo Nacional de Investigaciones Cient́ıficas y Técnicas (CONICET), Godoy Cruz 2290, C1425FQB, Buenos Aires, Argentina

Recently, a noticeable number of new star clusters was identified in the outskirts of the Large Magellanic Cloud (LMC)
populating the so-called star cluster age gap, a space of time (∼ 4–12 Gyr) where the only known star cluster is up-
to-date ESO121-SC03. We used Survey of the Magellanic Stellar History (SMASH) DR2 data sets, as well as those
employed to identify these star cluster candidates, to produce relatively deep color–magnitude diagrams (CMDs) of
17 out of 20 discovered age gap star clusters with the aim of investigating them in detail. Our analysis relies on a
thorough CMD cleaning procedure of the field star contamination, which presents variations in its stellar density and
astrophysical properties, such as luminosity and effective temperature, around the star cluster fields. We built star
cluster CMDs from stars with membership probabilities assigned from the cleaning procedure. These CMDs and their
respective spatial distribution maps favor the existence of LMC star field density fluctuations rather than age gap star
clusters, although a definitive assessment on them will be possible from further deeper photometry.

Accepted for publication in The Astronomical Journal
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Supersoft X-ray nebulæ in the Large Magellanic Cloud
Diego Faŕıas1,2, Alejandro Clocchiatti1,2, Tyrone Woods3 and Armin Rest4

1Pontificia Universidad Católica de Chile, Santiago, Chile
2Millennium Institute of Astrophysics (MAS), Santiago, Chile
3National Research Council of Canada, Herzberg Astronomy & Astrophysics Research Centre, 5071 West Saanich Road, Victoria, BC V9E

2E7, Canada
4Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA

Supersoft X-rays sources (SSSs) have been proposed as potential Type Ia supernova (SN Ia) progenitors. If such objects
are indeed persistently X-ray luminous and embedded in sufficiently dense ISM, they will be surrounded by extended
nebular emission. These nebulae should persist even long after a SN Ia explosion, due to the long recombination
and cooling times involved. With this in mind, we searched for nebular [O iii] emission around four SSSs and three
SNRs in the Large Magellanic Cloud, using the 6.5m Baade telescope at Las Campanas Observatory and the IMACS
camera. We confirm that, out of the four SSS candidates, only CAL83 can be associated with an [O iii] nebula. The
[O iii] luminosity for the other objects are constrained to ∼ 17% of that of CAL83 at 6.8 pc from the central source.
Models computed with the photo-ionization code cloudy indicate that either the ISM densities in the environments of
CAL87, RXJ0550.0−7151 and RXJ0513.9−6951 must be significantly lower than surrounding CAL83, or the average
X-ray luminosities of these sources over the last ∼ 10, 000 years must be significantly lower than presently observed,
in order to be consistent with the observed luminosity upper limits. For the three SNRs we consider (all with ages
< 1000 years), our [O iii] flux measurements together with the known surrounding ISM densities strongly constrain
the ionizing luminosity of their progenitors in the last several thousand years, independent of the progenitor channel.

Published in Monthly Notices of the Royal Astronomical Society, 497, 3234 (2020)
Available from https://arxiv.org/abs/2007.12316
and from https://doi.org/10.1093/mnras/staa2213

On the structure of Small Magellanic Cloud star clusters
Andrès E. Piatti1,2

1instituto Interdisciplinario de Ciencias Básicas (ICB), CONICET–UNCUYO, Padre J. Contreras 1300, M5502JMA, Mendoza, Argentina
2consejo Nacional de Investigaciones Cient́ıficas y Técnicas (CONICET), Godoy Cruz 2290, C1425FQB, Buenos Aires, Argentina

It has been recently shown from observational data sets the variation of structural parameters and internal dynamical
evolution of star clusters in the Milky Way and in the Large Magellanic Cloud (LMC), caused by the different
gravitational field strengths that they experience. We report here some hints for such a differential tidal effects in
structural parameters of star clusters in the Small Magellanic Cloud (SMC), which is nearly 10 times less massive
than the LMC. A key contribution to this study is the consideration of the SMC as a triaxial spheroid, from which we
estimate the deprojected distances to the SMC center of the statistically significant sample of star clusters analyzed.
By adopting a 3D geometry of the SMC, we avoid the spurious effects caused by considering that a star cluster
observed along the line-of-sight is close to the galaxy center. When inspecting the relationships between the star
cluster sizes (represented by the 90% light radii), their eccentricities, masses and ages with the deprojected distances,
we find: (i) the star cluster sizes are not visibly affected by tidal effects, because relatively small and large objects are
spread through the SMC body. (ii) Star clusters with large eccentricities (≥ 0.4) are preferentially found located at
deprojected distances smaller than ∼ 7–8 kpc, although many star clusters with smaller eccentricities are also found
occupying a similar volume. (iii) Star clusters more massive than log(M/M⊙) ∼ 4.0 are among the oldest star clusters,
generally placed in the outermost SMC region and with a relative small level of flattening. These findings contrast
with the more elongated, generally younger, less massive and innermost star clusters.

Accepted for publication in A&A
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Validating post-AGB candidates in the LMC and SMC using SALT
spectra

R. Szczerba1, M. Hajduk2, Ya.V. Pavlenko3, B.J. Hrivnak4, B.M. Kaminsky3, K. Volk5, N. Siódmiak1, I. Gezer1,6,

L. Začs7, W. Pych8 and M. Sarna8

1Nicolaus Copernicus Astronomical Center, Rabiańska 8, 87-100 Toruń, Poland
2Space Radio-Diagnostics Research Centre, University of Warmia and Mazury in Olsztyn, 10-719 Olsztyn, Poland
3Main Astronomical Observatory, NASU, Zabolotnoho 27, 03680 Kyiv, Ukraine
4Department of Physics and Astronomy, Valparaiso University, Valparaiso, IN 46383, USA
5Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
6Warsaw University Astronomical Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
7Laser Center, Faculty of Physics and Mathematics, University of Latvia, Raina bulvaris 19, LV-1586, Riga, Latvia
8Nicolaus Copernicus Astronomical Center, Bartycka 18, 00-716 Warszawa, Poland

We selected a sample of post-AGB candidates in the Magellanic Clouds on the basis of their near- and mid-infrared
colour characteristics. Fifteen of the most optically bright post-AGB candidates were observed with the South African
Large Telescope in order to determine their stellar parameters and thus to validate or discriminate their nature as
post-AGB objects in the Magellanic Clouds. The spectral types of absorption-line objects were estimated according to
the MK classification, and effective temperatures were obtained by means of stellar atmosphere modelling. Emission-
line objects were classified on the basis of the fluxes of the emission lines and the presence of the continuum. Out of 15
observed objects, only 4 appear to be genuine post-AGB stars (27%). In the SMC, 1 out of 4 is post-AGB, and in the
LMC, 3 out 11 are post-AGB objects. Thus, we can conclude that the selected region in the colour–colour diagram,
while selecting the genuine post-AGB objects, overlaps severely with other types of objects, in particular young stellar
objects and planetary nebulæ. Additional classification criteria are required to distinguish between post-AGB stars
and other types of objects. In particular, photometry at far-IR wavelengths would greatly assist in distinguishing
young stellar objects from evolved ones. On the other hand, we showed that the low-resolution optical spectra appear
to be sufficient to determine whether the candidates are post-AGB objects.

Published in A&A, 641, A142 (2020)
Available from https://arxiv.org/abs/2007.14739

The VMC survey – XLI. Stellar proper motions within the Small
Magellanic Cloud

F. Niederhofer1, M.-R.L. Cioni1, S. Rubele2,3, T. Schmidt1, J.D. Diaz4, G. Matijevic1, K. Bekki4, C.P.M. Bell1, R.

de Grijs5,6,7, D. El Youssoufi1, V.D. Ivanov8,9, J.M. Oliveira10, V. Ripepi11, S. Subramanian12, N.-C. Sun13 and

J.Th. van Loon10

1Leibniz-Institut für Astrophysik Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
2Dipartimento di Fisica e Astronomia, Università di Padova, Vicolo dell’Osservatorio 2, I-35122 Padova, Italy
3Osservatorio Astronomico di Padova – INAF, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy
4ICRAR, M468, The University of Western Australia, 35 Stirling Highway, Crawley, WA 6009, Australia
5Department of Physics and Astronomy, Macquarie University, Balaclava Road, Sydney, NSW 2109, Australia
6Research Centre for Astronomy, Astrophysics and Astrophotonics, Macquarie University, Balaclava Road, Sydney, NSW 2109, Australia
7International Space Science Institute–Beijing, 1 Nanertiao, Zhongguancun, Hai Dian District, Beijing 100190, China
8European Southern Observatory, Ave. Alonso de Córdova 3107, Vitacura, Santiago, Chile
9European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
10Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
11INAF – Osservatorio Astronomico di Capodimonte, via Moiariello 16, 80131, Naples, Italy
12Indian Institute of Astrophysics, Koramangala II Block, Bangalore 560034, India
13Department of Physics and Astronomy, University of Sheffield, Hicks Building, Hounsfield Road, Sheffield S3 7RH, UK

We used data from the near-infrared VISTA survey of the Magellanic Cloud system (VMC) to measure proper motions
(PMs) of stars within the Small Magellanic Cloud (SMC). The data analysed in this study comprise 26 VMC tiles,
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covering a total contiguous area on the sky of ∼ 40 deg2. Using multi-epoch observations in the Ks band over time
baselines between 13 and 38 months, we calculated absolute PMs with respect to ∼ 130 000 background galaxies. We
selected a sample of ∼ 2 160 000 likely SMC member stars to model the centre-of-mass motion of the galaxy. The
results found for three different choices of the SMC centre are in good agreement with recent space-based measurements.
Using the systemic motion of the SMC, we constructed spatially resolved residual PM maps and analysed for the first
time the internal kinematics of the intermediate-age/old and young stellar populations separately. We found outward
motions that point either towards a stretching of the galaxy or stripping of its outer regions. Stellar motions towards
the North might be related to the ”Counter Bridge” behind the SMC. The young populations show larger PMs in
the region of the SMC Wing, towards the young Magellanic Bridge. In the older populations, we further detected a
coordinated motion of stars away from the SMC in the direction of the Old Bridge as well as a stream towards the
SMC.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2101.09099

Short period variability in the globular cluster NGC419 and the SMC
field

Clara E. Mart́ınez-Vázquez1, Ricardo Salinas2 and A. Katherina Vivas 1

1Cerro Tololo Inter-American Observatory/NSF’s NOIRLab, Casilla 603, La Serena, Chile
2Gemini Observatory/NSF’s NOIRLab, Casilla 603, La Serena, Chile

Delta Scuti (δ Sct) stars have been extensively studied in our Galaxy, but far less in extragalactic systems. Here we
study the population of δ Sct variables in NGC419, an intermediate-age globular cluster of the Small Magellanic Cloud
(SMC), using g, r, i Gemini-S/GMOS time series observations. Our goal is to study the role of such variables in the
cluster extended main-sequence turnoff (MSTO). We report the discovery of 54 δ Sct stars and three eclipsing binaries
in the NGC419 field. We find only a handful of the δ Sct stars at the MSTO of NGC419 while the majority is fainter,
indicating that the cluster is younger (<∼ 1.2 Gyr) than previously thought. Considering their radial distribution, we
identify only six δ Sct stars as probable members of NGC419 while the 48 remaining are likely δ Sct stars of the SMC
field. Cluster δ Sct stars appear close to the red edge of the MSTO, supporting the idea that the extended MSTO
has its origin in an age spread. The 48 field δ Sct stars represent the largest detection of δ Sct stars made in the
SMC. The period distribution of these newly detected δ Sct stars (0.04<∼P <

∼ 0.15 d) is similar to that detected in
other systems. The amplitude distribution (0.05<∼∆r <∼ 0.60 mag) is likely biased because of the lack of low-amplitude
stars. We finally use the δ Sct stars to calculate distances using different period-luminosity relations. The average
distance moduli obtained are 18.76± 0.14 mag for NGC419 and 18.86± 0.11 mag for the SMC field, which agree with
previous measurements.

Accepted for publication in AJ
Available from https://arxiv.org/abs/2010.02220
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The VMC Survey – XL. Three-dimensional structure of the Small
Magellanic Cloud as derived from red clump stars

B.L. Tatton1, J.Th. van Loon1, M.-R.L. Cioni2, K. Bekki3, C.P.M. Bell2, S. Choudhury4,5, R. de Grijs4,5,6, M.A.T.

Groenewegen7, V.D. Ivanov8, M. Marconi9, J.M. Oliveira1, V. Ripepi9, S. Rubele10,11, S. Subramanian12 and N.-C.

Sun13

1Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
2Leibniz-Institut für Astrophysik Potsdam (AIP), An der Sternwarte 16, D-14482Potsdam, Germany
3ICRAR, M468, The University of Western Australia, 35 Stirling Hwy, Crawley WA 6009, Australia
4Department of Physics and Astronomy, Macquarie University, Balaclava Road, NSW 2109, Australia
5Research Centre for Astronomy, Astrophysics and Astrophotonics, Macquarie University, Balaclava Road, Sydney, NSW 2109, Australia
6International Space Science Institute–Beijing, 1 Nanertiao, Zhongguancun, Hai Dian District, Beijing 100190, China
7Koninklijke Sterrenwacht van België, Ringlaan 3, B-1180 Brussels, Belgium
8European Southern Observatory, Karl-Schwarzschild-Straße 2, D-85748 Garching bei München, Germany
9INAF, Osservatorio Astronomico di Capodimonte, Via Moiarello 16, I-80131 Napoli, Italy
10Dipartimento di Fisica e Astronomia, Università di Padova, Vicolo dell’Osservatorio 2, I-35122 Padova, Italy
11INAF, Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy
12Indian Institute of Astrophysics, II Block, Koramangala, Bengaluru 560 034, India
13Department of Physics and Astronomy, The University of Sheffield, Hicks Building, Hounsfield Road, Sheffield S3 7RH, UK

Galaxy interactions distort the distribution of baryonic matter and can affect star formation. The nearby Magellanic
Clouds are a prime example of an ongoing galaxy interaction process. Here we use the intermediate-age (∼ 1–10 Gyr)
red clump stars to map the three-dimensional structure of the Small Magellanic Cloud (SMC) and interpret it within
the context of its history of interaction with the Large Magellanic Cloud (LMC) and the Milky Way. Red clump stars
are selected from near-infrared colour–magnitude diagrams based on data from the VISTA survey of the Magellanic
Clouds. Interstellar reddening is measured and removed, and the corrected brightness is converted to a distance, on a
star-by-star basis. A flat plane fitted to the spatial distribution of red clump stars has an inclination i = 35◦–48◦ and
position angle PA = 170◦–186◦. However, significant deviations from this plane are seen, especially in the periphery
and on the eastern side of the SMC. In the latter part, two distinct populations are present, separated in distance
by as much as 10 kpc. Distant red clump stars are seen in the North of the SMC, and possibly also in the far West;
these might be associated with the predicted ‘Counter-Bridge’. We also present a dust reddening map, which shows
that dust generally traces stellar mass. The structure of the intermediate-age stellar component of the SMC bears the
imprints of strong interaction with the LMC a few Gyr ago, which cannot be purely tidal but must have involved ram
pressure stripping.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2012.12288

Multiplicity among the cool supergiants in the Magellanic Clouds
Ricardo Dorda1,2 and Lee Patrick1,2,3

1Instituto de Astrof́ısica de Canarias, E-38205 La Laguna, Tenerife, Spain
2Universidad de La Laguna, Dpto. Astrof́ısica, E-38206 La Laguna, Tenerife, Spain
3Departamento de F́ısica Aplicada, Facultad de Ciencias, Universidad de Alicante, Carretera de San Vicente s/n, E03690, San Vicente del

Raspeig, Spain

The characterisation of multiplicity among of high-mass stars is of fundamental importance to understand their
evolution, the diversity of observed core-collapse supernovæ and the formation of gravitational wave progenitor systems.
Despite that, until recently, one of the final phases of massive star evolution – the cool supergiant phase – has received
comparatively little attention. In this study we aim to explore the multiplicity among the cool supergiant (CSG)
population in the Large and Small Magellanic Clouds (LMC and SMC, respectively). To do this we compile extensive
archival radial velocity (RV) measurements for over 1 000 CSGs from the LMC and SMC, spanning a baseline of
over 40 years. By statistically correcting the RV measurements of each stellar catalogue to the Gaia DR2 reference
frame we are able to effectively compare these diverse observations. We identify 45 CSGs where RV variations cannot
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be explained through intrinsic variability, and are hence considered binary systems. We obtain a minimum binary
fraction of 15± 4% for the SMC and of 14± 5% for the LMC, restricting our sample to objects with at least 6 and 5
observational epochs, respectively. Combining these results, we determine a minimum binary fraction of 15± 3% for
CSGs. These results are in good agreement with previous results which apply a correction to account for observational
biases. These results add strength to the hypothesis that the binary fraction of CSGs is significantly lower than their
main-sequence counterparts. Going forward, we stress the need for long-baseline multi-epoch spectroscopic surveys to
cover the full parameter space of CSG binary systems.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2010.15627

SkyMapper Southern Survey: second data release (DR2)
Christopher A. Onken1, Christian Wolf1, Michael S. Bessell1, Seo-Won Chang1, Gary S. Da Costa1, Lance C.

Luvaul1, Dougal Mackey1, Brian P. Schmidt1 and Li Shao1,2

1Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
2Kavli Institute for Astronomy and Astrophysics, Peking University, 5 Yiheyuan Road, Haidian District, Beijing 100871, China

We present the second data release (DR2) of the SkyMapper Southern Survey, a hemispheric survey carried out with
the SkyMapper Telescope at Siding Spring Observatory in Australia, using six optical filters: u, v, g, r, i, z. DR2 is the
first release to go beyond the ∼ 18 mag (10σ) limit of the Shallow Survey released in the first data release (DR1), and
includes portions of the sky at full survey depth that reach > 21 mag in g and r filters. The DR2 photometry has a
precision as measured by internal reproducibility of 1% in u and v, and 0.7% in griz. More than 21,000 deg2 have
data in some filters (at either Shallow or Main Survey depth) and over 7,000 deg2 have deep Main Survey coverage
in all six filters. Finally, about 18,000 deg2 have Main Survey data in i and z filters, albeit not yet at full depth.
The release contains over 120,000 images, as well as catalogues with over 500 million unique astrophysical objects and
nearly 5 billion individual detections. It also contains cross-matches with a range of external catalogues such as Gaia
DR2, Pan-STARRS1 DR1, GALEX GUVcat, 2MASS, and AllWISE, as well as spectroscopic surveys such as 2MRS,
GALAH, 6dFGS, and 2dFLenS.

Published in Publications of the Astronomical Society of Australia
Available from https://arxiv.org/abs/2008.10359
and from https://doi.org/10.1017/pasa.2019.27

Return of the Big Glitcher: NICER timing and glitches of
PSRJ0537−6910

Wynn C. G. Ho1, Cristobal M. Espinoza2, Zaven Arzoumanian3, Teruaki Enoto4, Tsubasa Tamba5, Danai

Antonopoulou6, Michal Bejger6, Sebastien Guillot7,8, Brynmor Haskell6 and Paul S. Ray9

1Department of Physics and Astronomy, Haverford College, 370 Lancaster Avenue, Haverford, PA 19041, USA
2Departamento de F́ısica, Universidad de Santiago de Chile, Avenida Ecuador 3493, 9170124 Estación Central, Santiago, Chile
3X-Ray Astrophysics Laboratory, NASA Goddard Space Flight Center, Greenbelt, MD 20771, USA
4Extreme Natural Phenomena RIKEN Hakubi Research Team, RIKEN Cluster for Pioneering Research, 2-1 Hirasawa, Wako, Saitama

351-0198, Japan
5Department of Physics, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
6Nicolaus Copernicus Astronomical Center, Polish Academy of Sciences, ul. Bartycka 18, 00-716 Warsaw, Poland
7IRAP, CNRS, 9 avenue du Colonel Roche, BP 44346, F-31028 Toulouse Cedex 4, France
8Universite de Toulouse, CNES, UPS–OMP, F-31028 Toulouse, France
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PSRJ0537−6910, also known as the Big Glitcher, is the most prolific glitching pulsar known, and its spin-induced
pulsations are only detectable in X-ray. We present results from analysis of 2.7 years of NICER timing observations,
from 2017 August to 2020 April. We obtain a rotation phase-connected timing model for the entire timespan, which
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overlaps with the third observing run of LIGO/Virgo, thus enabling the most sensitive gravitational wave searches of
this potentially strong gravitational wave-emitting pulsar. We find that the short-term braking index between glitches
decreases towards a value of 7 or lower at longer times since the preceding glitch. By combining NICER and RXTE
data, we measure a long-term braking index n = −1.25± 0.01. Our analysis reveals 8 new glitches, the first detected
since 2011, near the end of RXTE, with a total NICER and RXTE glitch activity of 8.88×10−7 yr−1. The new glitches
follow the seemingly unique time-to-next-glitch–glitch-size correlation established previously using RXTE data, with
a slope of 5 d µHz−1. For one glitch around which NICER observes two days on either side, we search for but do not
see clear evidence of spectral nor pulse profile changes that may be associated with the glitch.

Published in MNRAS
Available from https://arxiv.org/abs/2009.00030
and from https://dx.doi.org/10.1093/mnras/staa2640

Conference Paper

A synoptic view of the Magellanic Clouds: VMC, Gaia, and beyond
Maria-Rosa L. Cioni1, Martino Romaniello2 and Richard I. Anderson2

1Leibniz Institute for Astrophysics Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
2European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany

The year 2019 marked the quincentenary of the arrival in the Southern Hemisphere of Ferdinand Magellan, the
namesake of the Magellanic Clouds, our nearest example of dwarf galaxies in the early stages of a minor merging
event. These galaxies have been firmly established as laboratories for the study of variable stars, stellar evolution,
and galaxy interaction, as well as being anchors for the extragalactic distance scale. The goal of this conference was
to provide fertile ground for shaping future research related to the Magellanic Clouds by combining state-of-the-art
results based on advanced observational programmes with discussions of the highly multiplexed wide-field spectroscopic
surveys that will come online in the 2020s.

Oral contribution, published in Report on ESO Workshop, ESO Headquarters, Garching bei München,
Germany, 9–13 September 2019; ESO Messen ger, 180, 43 (2020)
Available from https://www.eso.org/sci/publications/messenger/toc.html?v=181&m=Sep&y=20

Announcement

GAPS 2021 – unsolved problems in red Giants And suPergiantS

14–18 June 2021

A virtual and free conference organised by the International Astronomical Union’s Working Group on Red Giants and
Supergiants under the auspices of Commission G3 ”Stellar Evolution”

Rationale:

The Sun will become a red giant, yet many fundamental aspects of the structure and evolution of red giants are un-
known – convection, mixing, pulsation, mass loss, and the way these processes are affected by rotation and magnetic
fields, to name but a few.
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Many of these problems are shared by more massive red supergiants, with implications for their demise as supernovæ.
Poor understanding of the timescales of their evolution and their feedback (mechanical, chemical) has consequences
also for galactic evolution models and when using either resolved populations of red giants and supergiants or the
integrated light of galaxies to infer knowledge of the star formation history.

The IAU Working Group on Red Giants and Supergiants has set itself two objectives:

1 to identify the most important Physics problems pertaining to the evolution of red giants and supergiants and
their interaction with their surroundings;

2 to make suggestions how to make progress in these areas.

Before finalising their report, we wish to dedicate a meeting to red giants and supergiants and how gaps in our un-
derstanding affect other fields of Astrophysics.

Format:

The meeting will have nine topics, and one wrap-up session, spread over five days. This means two sessions a day of
one hour each. Each of the nine topics are introduced by a plenary speaker:

• Internal structure, mixing processes, and evolution

• Nucleosynthesis and meteoritic evidence

• Atmospheric and circumstellar structure, dust formation

• Instabilities

• Feedback (mass loss)

• End products (white dwarfs, neutron stars, black holes, planetary nebulæ)

• Interaction with stellar and planetary companions

• Importance for ISM chemistry and the role of laboratory astrophysics

• Diagnostics in nearby and distant galaxies

The meeting will end with a panel discussion with the panel composed of the plenary speakers and the discussion
moderated by one of the scientific organizing committee (SOC) members. Slack will be used to moderate discussion,
and a link will be sent to the participants before the conference starts. The SOC will endeavor to obtain a balanced
mix of seniority, gender and geographical origin among the presenters and session chairs.

The sessions will take place on Zoom and live broadcasted and recorded via Youtube. Contributed prerecorded talks
will also be made available via Youtube, ahead of the sessions.

We will post a report on arXiv shortly after the meeting and solicit further input from the community before we
finalize the ”White Paper”.

We expect to then select a topic we have a reasonable chance of success to solve, to focus on and coordinate in the
following triennium. In doing so we also wish to seek out and support new talent who have the promise to make key
contributions to this objective.

Scientific Organizing Committee:

• Carolyn Doherty (Konkoly Observatory)

• Jan Eldridge (University of Auckland)

• Domingo Ańıbal Garćıa-Hernández (Instituto de Astrof́ısica de Canarias)
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• Josef Hron (University of Vienna, Institute for Astrophysics)

• Biwei Jiang (Beijing Normal University)

• Tomasz Kamiński (Nicolaus Copernicus Astronomical Center)

• John Lattanzio (Monash University)

• Emily Levesque (University of Washington)

• Maria Lugaro (Hungarian Academy of Sciences)

• Marcelo Miller Bertolami (Instituto de Astrof́ısica de La Plata)

• Keiichi Ohnaka (Universidad Católica del Norte)

• Gioia Rau (NASA GSFC) – co-Chair

• Jacco van Loon (Keele University) – co-Chair

Registration:

Registration is free but required in order to access the meeting and recordings. Registration is now open on the
meeting website: https://gaps2021.wixsite.com/conference/registration-contribution The registration form allows you
to propose a prerecorded contribution as well as propose a plenary talk to get a session started. We strongly encourage
(relatively) junior scientists to propose a plenary talk as we wish to inject fresh ideas into our field of research.

Important dates:

• Now: registration is open, inviting proposals for a contributed recording or plenary talk.

• 28 February 2021: deadline for proposing a plenary talk.

• 15 May 2021: deadline for proposing a prerecorded contributed talk.

• 31 May 2021: registration closes.

• 14–18 June 2021: meeting sessions, the exact timings of which are not yet finalized; we aim to accommodate
different time zones.

More information:

Website: https://gaps2021.wixsite.com/conference
E-mail: gaps2021.conference@gmail.com
Twitter: @GAPS2021

We are looking forward to a fruitful and inclusive meeting!

See also https://gaps2021.wixsite.com/conference
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