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Editorial

Dear Colleagues,

It is my pleasure to present you the 175th issue of the Magellanic Clouds Newsletter. Lots of eROSITA results, super-
nova remnants, dust and more.

Don’t miss the final deadline for registration at the SOFIA workshop – tomorrow! (See the announcement at the end
of the newsletter.)

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

SRG/eROSITA discovery of 164-s pulsations from the SMC Be/X-ray
binary XMMUJ010429.4−723136

S. Carpano1, F. Haberl1, C. Maitra1, M. Freyberg1, K. Dennerl1, A. Schwope2, A.H. Buckley3 and I.M. Monageng3,4

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße 1, D-85748 Garching bei München, Germany
2Leibniz Institut für Astrophysik Potsdam, An der Sternwarte 16, D-14482 Potsdam, Germany
3South African Astronomical Observatory, P.O. Box 9, Observatory, Cape Town 7935, South Africa
4Department of Astronomy, University of Cape Town, Private Bag X3, 7701 Rondebosch, South Africa

Context: The Small Magellanic Cloud (SMC) hosts many known high-mass X-ray binaries (HMXBs), and all but
one (SMCX-1) have a Be companion star. Through the calibration and verification phase of eROSITA on board
the Spektrum–Röntgen–Gamma (SRG) spacecraft, the Be/X-ray binary XMMUJ010429.4−723136 was in the field of
view during observations of the supernova remnant, 1E 0102.2−7219, used as a calibration standard.
Aims: We report timing and spectral analyses of XMMUJ010429.4−723136 based on three eROSITA observations of
the field, two of which were performed on 2019 November 7–9, with the third on 2020 June 18–19. We also reanalyse
the OGLE-IV light curve for that source in order to determine the orbital period.
Methods: We performed a Lomb–Scargle periodogram analysis to search for pulsations (from the X-ray data) and for
the orbital period (from the OGLE data). X-ray spectral parameters and fluxes were retrieved from the best-fit model.
Results: We detect, for the first time, the pulsations of XMMUJ010429.4−723136 at a period of ∼ 164 s, and therefore
designate the source as SXP164. From the spectral fitting, we derive a source flux of ∼ 1 × 10−12 erg s−1 cm−2 for
all three observations, corresponding to a luminosity of ∼ 4× 1035 erg s−1 at the distance of the SMC. Furthermore,
reanalysing the OGLE light curve, including the latest observations, we find a significant periodic signal that we believe
is likely be the orbital period; at 22.3 d, this is shorter than the previously reported values. The Swift/XRT light
curve, extracted from two long monitorings of the field and folded at the same period, suggests that a modulation is
also present in the X-ray data.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2106.14536

First studies of the diffuse X-ray emission in the Large Magellanic
Cloud with eROSITA

Manami Sasaki1, Jonathan Knies1, Frank Haberl2, Chandreyee Maitra2, Jürgen Kerp3, Andrei Bykov4, Konrad

Dennerl2, Miroslav Filipović5, Michael Freyberg2, Bärbel Koribalski6, Sean Points7 and Lister Staveley-Smith8,9

1Dr. Karl Remeis Observatory, Friedrich-Alexander-University Erlangen-Nürnberg, Germany
2Max-Planck-Institut für extraterrestrische Physik, Germany
3Argelander-Institut für Astronomie, Universität Bonn, Germany
4Ioffe Institute, Russia
5Western Sydney University, Australia
6CSIRO Astronomy and Space Science, Australia
7Cerro Tololo Inter-American Observatory/NSF’s NOIRLab, Chile
8International Centre for Radio Astronomy Research, University of Western Australia, Australia
9ARC Centre of Excellence for All Sky Astrophysics in 3 Dimensions, Australia

In the first months after the launch in July 2019, eROSITA onboard Spektr-RG (SRG) performed long-exposure
observations in the regions around SN1987A and SNR N132D in the Large Magellanic Cloud (LMC). We analyse
the distribution and the spectrum of the diffuse X-ray emission in the observed fields to determine the physical
properties of the hot phase of the interstellar medium (ISM). The eROSITA data are complemented by newly derived
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column density maps for the Milky Way and the LMC, 888 MHz radio continuum map from the Australian Square
Kilometer Array Pathfinder (ASKAP), and optical images of the Magellanic Cloud Emission Line Survey (MCELS).
We detect significant emission from thermal plasma with kT = 0.2 keV in all the regions. There is also an additional
higher-temperature emission component from a plasma with kT = 0.7 keV. In addition, non-thermal X-ray emission
is significantly detected in the superbubble 30DorC. The absorbing column density NH in the LMC derived from
the analysis of the X-ray spectra taken with eROSITA is consistent with the NH obtained from the emission of the
cold medium over the entire area. Neon abundance is enhanced in the regions in and around 30Dor and SN1987A,
indicating that the ISM has been chemically enriched by the young stellar population. Emission from the stellar
cluster RMC136 and the Wolf–Rayet stars RMC139 and RMC140 is best modelled with a high-temperature (kT > 1
keV) non-equilibrium ionisation plasma emission and a non-thermal component with a photon index of Γ = 1.3. In
addition, the optical SNR candidate J0529−7004 is also detected with eROSITA and we thus confirm the source as
an SNR.

Accepted for publication in A&A
Available from https://arxiv.org/abs/2106.14530
and from https://doi.org/10.1051/0004-6361/202141054

Physical conditions in the LMC’s quiescent Molecular Ridge: fitting
non-LTE models to CO emission

Molly K. Finn1, Remy Indebetouw1,2, Kelsey E. Johnson1, Allison H. Costa1, C.-H. Rosie Chen3, Akiko

Kawamura4, Toshikazu Onishi5, Jürgen Ott6,7, Kazuki Tokuda4,5, Tony Wong8 and Sarolta Zahorecz4,5

1Department of Astronomy, University of Virginia, Charlottesville, VA 22904, USA
2National Radio Astronomy Observatory, 520 Edgemont Road, Charlottesville, VA 22903, USA
3Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121 Bonn, Germany
4National Astronomical Observatory of Japan, National Institutes of Natural Sciences, 2-21-1 Osawa, Mitaka, Tokyo 181-8588, Japan
5Department of Physical Science, Graduate School of Science, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-

8531, Japan
6National Radio Astronomy Observatory, P.O. Box O, Socorro, NM 87801, USA
7Physics Department, New Mexico Institute of Mining and Technology, 801 Leroy Pl., Socorro, NM 87801, USA
8Astronomy Department, University of Illinois, 1002 W. Green Street, Urbana, IL 61801, USA

The Molecular Ridge in the LMC extends several kiloparsecs south from 30Doradus, and it contains ∼ 30% of the
molecular gas in the entire galaxy. However, the southern end of the Molecular Ridge is quiescent – it contains almost
no massive star formation, which is a dramatic decrease from the very active massive star-forming regions 30Doradus,
N 159, and N160. We present new ALMA and APEX observations of the Molecular Ridge at a resolution as high
as ∼ 16′′ (∼ 3.9 pc) with molecular lines 12CO(1–0), 13CO(1–0), 12CO(2–1), 13CO(2–1), and CS(2–1). We analyze
these emission lines with our new multi-line non-LTE fitting tool to produce maps of Tkin, nH2

, and NCO across the
region based on models from radex. Using simulated data for a range of parameter space for each of these variables,
we evaluate how well our fitting method can recover these physical parameters for the given set of molecular lines.
We then compare the results of this fitting with LTE and XCO methods of obtaining mass estimates and how line
ratios correspond with physical conditions. We find that this fitting tool allows us to more directly probe the physical
conditions of the gas and estimate values of Tkin, nH2

, and NCO that are less subject to the effects of optical depth
and line-of-sight projection than previous methods. The fitted nH2

values show a strong correlation with the presence
of YSOs, and with the total and average mass of the associated YSOs. Typical star formation diagnostics, such as
mean density, dense gas fraction, and virial parameter do not show a strong correlation with YSO properties.

Published in The Astrophysical Journal
Available from https://arxiv.org/abs/2106.11973
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Deriving ages and horizontal branch properties of integrated stellar
populations

Ivan Cabrera-Ziri1,2,3 and Charlie Conroy3

1Astronomisches Rechen-Institut, Zentrum für Astronomie der Universitüt Heidelberg, Mönchhofstraße 12–14, D-69120 Heidelberg, Ger-

many
2Astrophysics Research Institute, Liverpool John Moores University, 146 Brownlow Hill, Liverpool L3 5RF, UK
3Center for Astrophysics — Harvard & Smithsonian, 60 Garden Street, Cambridge, MA 02138, USA

A major source of uncertainty in the age determination of old (∼ 10 Gyr) integrated stellar populations is the pres-
ence of hot horizontal branch (HB) stars. Here, we describe a simple approach to tackle this problem, and show the
performance of this technique that simultaneously models the age, abundances and HB properties of integrated stellar
populations. For this we compare the results found during the fits of the integrated spectra of a sample of stellar
population benchmarks, against the values obtained from the analysis of their resolved CMDs. We find that the ages
derived from our spectral fits for most (26/32) of our targets are within 0.1 dex to their CMDs values. Similarly, for
the majority of the targets in our sample we are able to recover successfully the flux contribution from hot HB stars
(within ∼ 0.15 dex for 18/24 targets) and their mean temperature (14/24 targets within ∼ 30%). Finally, we present a
diagnostic that can be used to detect spurious solutions in age, that will help identify the few cases when this method
fails. These results open a new window for the detailed study of globular clusters beyond the Local Group.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2112.07562

Associated molecular and atomic clouds with X-ray shell of superbubble
30DoradusC in the LMC

Y. Yamane1, H. Sano2, M.D. Filipović3, K. Tokuda2,4, K. Fujii5, Y. Babazaki1, I. Mitsuishi1, T. Inoue1, F.

Aharonian6,7,8, T. Inaba1, S. Inutsuka1, N. Maxted9, N. Mizuno2,5, T. Onishi4, G. Rowell10, K. Tsuge1, F. Voisin10,

S. Yoshiike1, T. Fukuda1, A. Kawamura2, A. Bamba11,12, K. Tachihara1 and Y. Fukui1,13

1Department of Physics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan; yamane.y@a.phys.nagoya-u.ac.jp
2National Astronomical Observatory of Japan, Mitaka, Tokyo 181-8588, Japan; hidetoshi.sano@nao.ac.jp
3Western Sydney University, Locked Bag 1797, Penrith South DC, NSW 2751, Australia
4Department of Physical Science, Graduate School of Science, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai 599-8531,

Japan
5Department of Astronomy, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 133-0033, Japan
6Max-Planck-Institut für Kernphysik, P.O. Box 103980, D-69029 Heidelberg, Germany
7Dublin Institute for Advanced Studies, School of Cosmic Physics, 31 Fitzwilliam Place, Dublin 2, Ireland
8High Energy Astrophysics Laboratory, RAU, 123 Hovsep Emin Street, Yerevan 0051, Armenia
9School of Science, University of New South Wales, Australian Defence Force Academy, Canberra, ACT 2600, Australia
10School of Physical Sciences, The University of Adelaide, North Terrace, Adelaide, SA 5005, Australia
11Department of Physics, School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 133-0033, Japan
12Research Center for the Early Universe, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
13Institute for Advanced Research, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan

30DoradusC is a superbubble that emits the brightest non-thermal X- and TeV γ-rays in the Local Group. To explore
the detailed connection between the high-energy radiation and the interstellar medium, we have carried out new CO
and H i observations using the Atacama Large Millimeter/Submillimeter Array (ALMA), Atacama Submillimeter
Telescope Experiment, and the Australia Telescope Compact Array with resolutions of up to 3 pc. The ALMA
data of 12CO(J = 1–0) emission revealed 23 molecular clouds, with typical diameters of ∼ 6–12 pc and masses of
∼ 600–10,000 M⊙. A comparison with the X-rays of XMM–Newton at ∼ 3 pc resolution shows that X-rays are
enhanced toward these clouds. The CO data were combined with the H i to estimate the total interstellar protons. A
comparison of the interstellar proton column density and the X-rays revealed that the X-rays are enhanced with the
total proton column density. These are most likely to be caused by the shock-cloud interaction, which is modeled by
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magnetohydrodynamical simulations (Inoue et al. 2012). We also note a trend for the X-ray photon index to vary with
distance from the center of the high-mass star cluster. This suggests that the cosmic-ray electrons are accelerated by
one or multiple supernovæ in the cluster. Based on these results, we discuss the role of the interstellar medium in
cosmic-ray particle acceleration.

Published in The Astrophysical Journal
Available from https://arxiv.org/abs/2106.09916
and from https://iopscience.iop.org/article/10.3847/1538-4357/ac0adb

eROSITA detection of flares from the Be/X-ray binary A0538−66
L. Ducci1,2, S. Mereghetti3, A. Santangelo1, L. Ji1, S. Carpano4, S. Covino5, V. Doroshenko1, F. Haberl4, C.

Maitra4, I. Kreykenbohm6 and A. Udalski7

1IAAT, Tübingen, Germany
2ISDC, Versoix, Switzerland
3INAF–Istituto di Astrofisica Spaziale e Fisica Cosmica, Milano, Italy
4Max-Planck-Institut für extraterrestrische Physik, Garching bei München, Germany
5INAF–Osservatorio Astronomico di Brera, Milano, Italy
6Universität Erlangen/Nürnberg, Dr.-Remeis-Sternwarte, Bamberg, Germany
7Astronomical Observatory, University of Warsaw, Poland

In 2018, XMM–Newton observed the awakening in X-rays of the Be/X-ray binary (Be/XRB) A0538−66. It showed
bright and fast flares close to periastron with properties that had never been observed in other Be/XRBs before.
We report the results from the observations of A 0538−66 collected during the first all-sky survey of eROSITA, an
X-ray telescope (0.2–10 keV) on board the Spektrum-Röntgen-Gamma (SRG) satellite. eROSITA caught two flares
within one orbital cycle at orbital phases φ = 0.29 and φ = 0.93 (where φ = 0 corresponds to periastron), with peak
luminosities of ∼ 2–4 × 1036 erg s−1 (0.2–10 keV) and durations of 42 ≤ ∆tfl ≤ 5.7 × 104 s. The flare observed at
φ ≈ 0.29 shows that the neutron star can accrete considerably far from periastron, although it is expected to be outside
of the circumstellar disk, thus providing important new information about the plasma environment surrounding the
binary system. We also report the results from the photometric monitoring of A 0538−66 carried out with the REM,
OGLE, and MACHO telescopes from January 1993 until March 2020. We found that the two sharp peaks that
characterize the orbital modulation in the optical occur asymmetrically in the orbit, relative to the position of the
donor star.

Accepted for publication in A&A, Special Issue: The Early Data Release of eROSITA and Mikhail
Pavlinsky ART-XC on the SRG Mission
Available from https://arxiv.org/abs/2106.14541

The episodic dust-making Wolf–Rayet star HD38030 in the Large
Magellanic Cloud

Peredur M. Williams1, Nidia I. Morrell2, Konstantina Boutsia2 and Philip Massey3,4

1Institute for Astronomy, University of Edinburgh, Royal Observatory, Edinburgh EH9 3HJ, UK
2Las Campanas Observatory, Carnegie Observatories, Casilla 601, La Serena, Chile
3Lowell Observatory, 1400 W Mars Hill Road, Flagstaff, AZ 86011, USA
4Department of Astronomy and Planetary Science, Northern Arizona University, Flagstaff, AZ 86011-6010, USA

Mid-infrared photometry of the Wolf–Rayet star HD38030 in the Large Magellanic Cloud from the NEOWISE-R
mission show it to have undergone a dust-formation episode in 2018 and the dust to have cooled in 2019–20. New
spectroscopy with the MagE spectrograph on the Magellan I Baade Telescope in 2019 and 2020 show absorption lines
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attributable to a companion of type near O9.7 III–IV. We found a significant shift in the radial velocity of the C iv

λλ5801–12 blend compared with the RVs measured in 1984 and 1993. The results combine to suggest that HD38030
is a colliding-wind binary having short-lived dust formation episodes, like the Galactic systems WR140 and WR19,
but at intervals in excess of 20 yr.

Published in MNRAS 505, 5029 (2021)
Available from https://arxiv.org/abs/2106.03781

Gaia early DR3 systemic motions of Local Group dwarf galaxies and
orbital properties with a massive Large Magellanic Cloud
Giuseppina Battaglia1,2, Salvatore Taibi1,2, Guillaume F. Thomas1,2 and Tobias K. Fritz1,2

1Instituto de Astrof́ısica de Canarias, Calle Vı́a Láctea s/n, E-38206 La Laguna, Tenerife, Spain
2Universidad de La Laguna, Avda. Astrof́ısico Fco. Sánchez, E-38205 La Laguna, Tenerife, Spain

Aims: We perform a comprehensive determination of the systemic proper motions of 74 dwarf galaxies and dwarf
galaxy candidates in the Local Group based on Gaia early data release 3. The outputs of the analysis for each galaxy,
including probabilities of membership, will be made publicly available. The analysis is augmented by a determination
of the orbital properties of galaxies within 500 kpc.
Methods: We adopt a flexible Bayesian methodology presented in the literature, which takes into account the location
of the stars on the sky, on the colour–magnitude diagram, and on the proper motion plane. We applied some
modifications, in particular to the way the colour–magnitude diagram and spectroscopic information are factored in,
for example, by including stars in several evolution phases. The bulk motions were integrated in three gravitational
potentials: two where the Milky Way was treated in isolation and has a mass 0.9 & 1.6×1012 M⊙, and a time-varying
potential, which includes the infall of a massive Large Magellanic Cloud (LMC).
Results: We were able to determine bulk proper motions for 73 systems, and we consider 66 to be reliable measurements.
For the first time, systemic motions are presented for galaxies out to a distance of 1.4 Mpc in the NGC3109 association.
The inclusion of the infall of a massive LMC significantly modifies the orbital trajectories of the objects, with respect
to orbit integration in static Milky-Way-only potentials, and this leads to six galaxies likely being associated with the
LMC, three possibly being associated with it, and one recently captured object. We discuss the results of the orbit
integration in the context of the relation of the galaxies to the system of Milky Way satellites, implications for the
too-big-to-fail problem, the impact on star formation histories, and tidal disruption.

Published in A&A, 657, A54 (2022)
Available from https://arxiv.org/abs/2106.08819
and from https://www.aanda.org/articles/aa/abs/2022/01/aa41528-21/aa41528-21.html

The period–age relation of long-period variables
Michele Trabucchi1 and Nami Mowlavi1

1Department of Astronomy, University of Geneva, Ch. Pegasi 51, CH-1290 Versoix, Switzerland

Context: Pieces of empirical evidence suggest the existence of a period–age relation for long-period variables (LPVs).
Yet, this property has hardly been studied on theoretical grounds thus far.
Aims: We aim to examine the period–age relation using the results from recent nonlinear pulsation calculations.
Methods: We combined isochrone models with theoretical periods to simulate the distribution of fundamental mode
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LPV pulsators, which include Miras, in the period-age plane, and we compared it with observations of LPVs in Galactic
and Magellanic Clouds clusters.
Results: In agreement with observations, models predict that the fundamental mode period decreases with increasing
age because of the dominant role of mass in shaping stellar structure and evolution. At a given age, the period
distribution shows a non-negligible width and is skewed toward short periods, except for young C-rich stars. As a
result, the period-age relations of O-rich and C- rich models are predicted to have different slopes. We derived best-fit
relations describing age and initial mass as a function of the fundamental mode period for both O- and C-rich models.
Conclusions. The study confirms the power of the period-age relations to study populations of LPVs of specific types,
either O-rich or C-rich, on statistical grounds. In doing so, it is recommended not to limit a study to Miras, which
would make it prone to selection biases, but rather to include semi-regular variables that pulsate predominantly in the
fundamental mode. The use of the relations to study individual LPVs, on the other hand, requires more care given
the scatter in the period distribution predicted at any given age.

Accepted for publication in Astronomy and Astrophysics Letters
Available from https://arxiv.org/abs/2201.00201

The quest for the missing dust – I. Restoring large scale emission in
Herschel maps of Local Group galaxies

Christopher J.R. Clark1, Julia C. Roman-Duval1, Karl G. Gordon1, Caroline Bot2 and Matthew W.L. Smith3

1Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, Maryland 21218-2463, United States of America
2Observatoire Astronomique de Strasbourg, Université de Strasbourg, UMR 7550, 11 rue de l’Université, F-67000 Strasbourg, France
3School of Physics and Astronomy, Cardiff University, Queen’s Buildings, The Parade, Cardiff, Wales, CF24 3AA, United Kingdom

Because the galaxies of the Local Group have such large angular sizes, much of their diffuse, large-angular-scale
emission is filtered out by the Herschel data reduction process. In this work, we restore this previously missed dust
in Herschel observations of the Large Magellanic Cloud, Small Magellanic Cloud, M31, and M33. We do this by
combining Herschel data (including new reductions for the Magellanic Clouds), in Fourier space, with lower-resolution
data from all-sky surveys (Planck, IRAS, and COBE) that did not miss the extended emission. With these new maps,
we find that a significant amount of emission was missing from uncorrected Herschel data of these galaxies: over 20%
in some bands. Our new photometry also resolves the disagreement between fluxes reported from older HERITAGE
Magellanic Cloud Herschel reductions and fluxes reported from other telescopes. More emission is restored in shorter-
wavelength bands, especially in the galaxies’ peripheries, making these regions 20%–40% bluer than before. We also
find that the Herschel-PACS instrument response conflicts with the all-sky data, over the 20′–90′ angular scales to
which they are both sensitive, by up to 31%. By binning our new data based on hydrogen column density, we are able
to detect emission from dust at low interstellar medium densities (at ΣH < 1 M⊙ pc−2 in some cases), and are able to
detect emission at much lower densities (a factor of 2.2 lower on average, and more than a factor of 7 lower in several
cases) than was possible with uncorrected data.

Published in The Astrophyiscal Journal
Available from https://arxiv.org/abs/2107.14302
and from https://ui.adsabs.harvard.edu/link gateway/2021ApJ...921...35C/doi:10.3847/1538-4357/ac16d4
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The B-type Binaries Characterisation programme – I. Orbital solutions
for the 30Doradus population

J.I. Villaseñor1, W.D. Taylor2, C.J. Evans2,1, O.H. Ramı́rez-Agudelo3, H. Sana4, L.A. Almeida5,6, S.E. de

Mink7,8,9, P.L. Dufton10 and N. Langer11,12

1Institute for Astronomy, University of Edinburgh, Royal Observatory, Edinburgh, UK
2UK Astronomy Technology Centre, Royal Observatory, Edinburgh, UK
3German Aerospace Center (DLR), Institute for the Protection of Terrestrial Infrastructures, Germany
4Institute of Astrophysics, K.U. Leuven, Leuven, Belgium
5Escola de Ciências e Tecnologia, Universidade Federal do Rio Grande do Norte, Brazil
6Departamento de F́ısica, Universidade do Estado do Rio Grande do Norte, Brazil
7Max-Planck-Institut für Astrophysik, Garching bei München, Germany
8Anton Pannekoek Institute for Astronomy, University of Amsterdam, Amsterdam, The Netherlands
9Harvard–Smithsonian Center for Astrophysics, Harvard University, Cambridge, USA
10Astrophysics Research Centre, School of Mathematics & Physics, Queen’s University, Belfast, UK
11Argelander-Institut für Astronomie, Universität Bonn, Bonn, Germany
12Max-Planck-Institut für Radioastronomie, Bonn, Germany

We present results from the B-type Binaries Characterisation (BBC) programme, a multi-epoch spectroscopic study of
88 early B-type binary candidates in the 30Doradus region of the Large Magellanic Cloud (LMC). From radial-velocity
analysis of 29 observational epochs we confirm the binary status of 64 of our targets, comprising 50 SB1 and 14 SB2
B-type binaries. A further 20 systems (classified as SB1*) show clear signs of periodicity but with more tentative
periods. Orbital solutions are presented for these 84 systems, providing the largest homogeneous sample to date of
the binary properties of early B-type stars. Our derived orbital-period distribution is generally similar to those for
samples of more massive (O-type) binaries in both the LMC and the Galaxy. This similarity with the properties
of the more massive O-type binaries is important as early B-type stars are expected to account for the majority of
core-collapse supernovæ. Differences in the period distributions of the different samples start to increase above 4 d,
and are also present between the earliest (B0–0.7) and later-type (B1–2.5) systems within the BBC sample, although
further study is required to understand if this is an observational bias or a real physical effect. We have examined the
semi-amplitude velocities and orbital periods of our sample to identify potential candidates that could hide compact
companions. Comparing with probability distributions of finding black hole companions to OB-type stars from a
recent theoretical study, we have found 16 binaries in the higher probability region that warrant further study.

Published in MNRAS
Available from https://arxiv.org/abs/2107.10170

A genuine Large Magellanic Cloud age gap star cluster
Andrés 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

We confirm the existence of a second Large Magellanic Cloud (LMC) star cluster, KMHK1592, with an age that falls
in the middle of the so-called LMC star cluster age gap, a long period of time (∼ 4–11 Gyr) where no star cluster
had been uncovered, except ESO121-SC 03. The age (8.0± 0.5 Gyr) and the metallicity ([Fe/H] = −1.0± 0.2 dex) of
KMHK1592 were derived from the fit of theoretical isochrones to the intrinsic star cluster colour–magnitude diagram
sequences, which were unveiled using a robust star-by-star membership probability procedure. Because of the relative
low brightness of the star cluster, deep GEMINI GMOS images were used. We discuss the pros and cons of three
glimpsed scenarios that could explain the presence of both LMC age gap star clusters in the outskirts of the LMC,
namely: in-situ star cluster formation, capture from the Small Magellanic Cloud, or accretion of a small dwarf galaxy.

Accepted for publication in MNRAS
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Spatially resolved Chandra spectroscopy of supernova remnant DEML71
in the Large Magellanic Cloud

Neslihan Alan1 and Selcuk Bilir1

1Istanbul University Science Faculty Department of Astronomy and Space Sciences, Turkey

We present a detailed X-ray spectroscopic study of the supernova remnant DEML71 in the Large Magellanic Cloud.
Based on deep ∼ 103 ks archival Chandra data, we perform a detailed spatially resolved spectral analysis of DEML71.
We analyze regional spectra extracted from thin-sliced regions along several different azimuthal directions of the SNR
to construct radial profiles of elemental abundances for O, Ne, Mg, Si, and Fe. Our elemental abundance measurements
reveal an asymmetrical spatial distribution of metal-rich ejecta gas. Especially the asymmetry on the western part of
the central Fe distribution is remarkable. While the location of the contact discontinuity is generally at ∼ 5 pc from
the geometric center of the X-ray emission of DEML71, it is uncertain in western part of the remnant. Fe is enhanced
in the ejecta while O and Ne abundances are generally negligible. This finding confirms the Type Ia origin of DEML71.
We estimate an upper limit on the Sedov age of ∼ 6, 660± 770 yr and explosion energy of ∼ 1.74± 0.35× 1051 erg for
the remnant. This explosion energy estimate is consistent with a canonical explosion of a Type Ia supernova remnant.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2201.09891
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The Large Magellanic Cloud (LMC) is the nearest laboratory for detailed studies on the formation and survival of
complex organic molecules (COMs), including biologically important ones, in low-metallicity environments – typical
for earlier cosmological epochs. We report the results of 1.2 mm continuum and molecular line observations of three
fields in the star-forming region N105 with the Atacama Large Millimeter/submillimeter Array (ALMA). N 105 lies at
the western edge of the LMC bar with on-going star formation traced by H2O, OH, and CH3OH masers, ultracompact
H ii regions, and young stellar objects. Based on the spectral line modeling, we estimated rotational temperatures,
column densities, and fractional molecular abundances for twelve 1.2 mm continuum sources. We identified sources
with a range of chemical make-ups, including two bona fide hot cores and four hot core candidates. The CH3OH
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emission is widespread and associated with all the continuum sources. COMs CH3CN and CH3OCH3 are detected
toward two hot cores in N 105 together with smaller molecules typically found in Galactic hot cores (e.g., SO2, SO,
and HNCO) with the molecular abundances roughly scaling with metallicity. We report a tentative detection of the
astrobiologically relevant formamide molecule (NH2CHO) toward one of the hot cores; if confirmed, this would be
the first detection of NH2CHO in an extragalactic sub-solar metallicity environment. We suggest that metallicity
inhomogeneities resulting from the tidal interactions between the LMC and the Small Magellanic Cloud (SMC) might
have led to the observed large variations in COM abundances in LMC hot cores.

Accepted for publication in The Astrophysical Journal
Available from https://arxiv.org/abs/2201.09945

Announcement

Our Galactic Ecosystem: Opportunities and Diagnostics in the Infrared
and Beyond (In person, Lake Arrowhead, CA)

February 28, 2022 – March 4, 2022

The far infrared contains critical information about galactic ecosystem; The circle of life of stars and planets. How
does interstellar material cycle between atomic and molecular clouds, and how does its chemical composition (and
particularly the abundance of hydride molecules) reflect the environment in which it is found? What is the role of
feedback (from young and old stars) on the interstellar medium (ISM)? What is the role of magnetic fields in the
evolution of the ISM and star formation?

SOFIA provides a flexible, and our currently only, general access to the far infrared (30-300 µm) and its tracers of
atomic and molecular lines and FIR polarization. This conference will allow in-person discussions of the results and
future opportunities in studying Galactic ecosystem using FIR methods, from SOFIA and other platforms. A goal
will be to explore synergy with other observatories, including JWST and ALMA, and with theory.

We will require proof of vaccination against COVID-19 from all attendees of the conference. We will also have strict
COVID vaccination, testing and masking protocols during the duration of the event to make sure our attendees are safe.

Late registration: February 14th

See also https://arrowhead-2022.constantcontactsites.com/
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