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Figure 1: The Large Magellanic Cloud imaged in [O iii], Hα and [S ii] by the Ciel Austral team at the El Sauce au
Chili observatory with a 16cm aperture telescope and a total integration time of over 1000 hours during 2017–2019.
This picture was suggested by Sakib Rasool; for more details see http://www.cielaustral.com/galerie/photo95.htm.
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Editorial

Dear Colleagues,

It is my pleasure to present you the 159th issue of the Magellanic Clouds Newsletter.

I am sure you must have been mesmerized by the cover picture. It is not just stunning but also inspiring. You’re
very welcome to e-mail pictures of the Magellanic Clouds or objects in the Magellanic Clouds, that show them in a
different light from what we’ve been used to seeing.

The Small Magellanic Cloud rises higher in the sky again (and the Antarctic nights are getting longer) so new obser-
vations will start to be possible again. Of course radio observations, particle observations and observations from space
have never ceased. At radio frequencies, the SKA pathfinders are becoming fully fledged, so watch this space for more
great progress.

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

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

The resolved distributions of dust mass and temperature in Local
Group galaxies

Dyas Utomo1, I-Da Chiang2, Adam Leroy1, Karin Sandstrom2 and Jeremy Chastenet2

1Ohio State University, USA
2University of California, San Diego, USA

We utilize archival far-infrared maps from the Herschel Space Observatory in four Local Group galaxies (Small and
Large Magellanic Clouds, M31, and M33). We model their Spectral Energy Distribution (SED) from 100 to 500
µm using a single-temperature modified blackbody emission with a fixed emissivity index of 1.8. From the best-fit
model, we derive the dust temperature and the dust mass surface density at 13 parsec resolution for SMC and LMC,
and at 167 parsec resolution for all targets. This measurement allows us to build the distribution of dust mass and
luminosity as functions of dust temperature and mass surface density. We find that LMC has the highest mass-weighted
average temperature, while M31 and M33 have the lowest mass-weighted average temperature. Within a galaxy, star
forming regions have higher temperature and mass surface density relative to the overall distribution function, due
to more intense heating by young stars and higher gas mass surface density. When we degrade the resolutions to
mimic distant galaxies, the mass-weighted mean temperature gets warmer as the resolution gets coarser, meaning the
temperature derived from unresolved observation is systematically higher than that in highly resolved observation. As
an implication, the total dust mass is lower (underestimated) in coarser resolutions. This resolution-dependent effect
is more prominent in clumpy star-forming galaxies (SMC, LMC, and M33), and less prominent in a more quiescent
massive spiral (M31).

Published in The Astrophysical Journal
Available from http://arxiv.org/abs/1902.08629
and from https://iopscience.iop.org/article/10.3847/1538-4357/ab05d3

Stellar wind accretion and accretion diskformation: applications to
neutron star highmass X-ray binaries

Shigeyuki Karino1, Kenji Nakamura2 and Ali Taani3

1Fuculty of Science and Engineering, Kyushu Sangyo University, 2-3-1 Matsukadai,Higashi-ku, Fukuoka 813-8503, Japan
2Department of Mechanical Engineering, Kyushu Sangyo University, 2-3-1 Matsukadai,Higashi-ku, Fukuoka 813-8503, Japan
3Physics Department, Faculty of Science, Al-Balqa Applied University, 19117 Salt, Jordan

Recent X-ray observations have revealed the complexity and diversity of high-mass X-ray binaries (HMXBs). This
diversity challenges a classical understanding of the accretion process on to the compact objects. In this study, we
reinforce the conventional concept of the nature of wind-fed accretion onto a neutron star considering the geometrical
effect of radiatively accelerated wind, and re-evaluate the transported angular momentum by using a simple wind
model.Our results suggest that even in an OB-type HMXB fed by stellar wind, a large amount of angular momentum
could be transported to form an accretion disk due to the wind-inhomogeneity, if the binary separation is tight enough
and/or stellar wind is slow. We apply our model into actual systems such as LMCX-4 and OAO1657−415, and discuss
the possibility of disk formations in these systems.

Accepted for publication in PASJ
Available from http://arxiv.org/abs/1903.03455
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Apsidal motion and absolute parameters of 21 early-type Small
Magellanic Cloud eccentric eclipsing binaries

P. Zasche1 and M. Wolf1

1Astronomical Institute, Charles University, Faculty of Mathematics and Physics, CZ-180 00, Praha 8, V. Holešovičkách 2, Czech Republic

We present the apsidal motion and light-curve analyses of 21 eccentric eclipsing binaries located in the Small Magellanic
Cloud. Most of these systems have never been studied before, hence their orbital and physical properties as well as the
apsidal motion parameters are given here for the first time. All the systems are of early spectral type, having orbital
periods up to 4 days. The apsidal motion periods were derived to be from 7.2 to 200 yr (OGLE-SMC-ECL-2194 having
the shortest apsidal period among known main-sequence systems). The orbital eccentricities are usually rather mild
(median of about 0.06), the maximum eccentricity being 0.33. For the period analysis using O–C diagrams of eclipse
timings, in total 951 minima were derived from survey photometry as well as our new data. Moreover, six systems show
some additional variation in their O–C diagrams, which should indicate the presence of hidden additional components
in them. According to our analysis these third-body variations have periods from 6.9 to 22 yr.

Published in The Astronomical Journal
Available from http://arxiv.org/abs/1902.04961
and from http://adsabs.harvard.edu/abs/2019AJ....157...87Z

RAMSES II: RAMan Search for Extragalactic Symbiotic stars project
concept, commissioning, and early results from the science verification

phase

Rodolfo Angeloni1,2, Denise R. Gonçalves3, Stavros Akras3 and the RAMSES II Team

1Instituto de Investigación Multidisciplinar en Ciencia y Tecnoloǵıa, Universidad de La Serena, Av. R. Bitrán 1305, La Serena, Chile
2Departamento de F́ısica y Astronomı́a, Universidad de La Serena, Av. J. Cisternas 1200, La Serena, Chile
3Observatório do Valongo, Universidade Federal do Rio de Janeiro, Ladeira Pedro Antonio 43, 20080-090, Rio de Janeiro, Brazil

Symbiotic stars (SySts) are long-period interacting binaries composed of a hot compact star, an evolved giant star,
and a tangled network of gas and dust nebulæ. They represent unique laboratories for studying a variety of important
astrophysical problems, and have also been proposed as possible progenitors of SN Ia. Presently, we know of 257 SySts
in the Milky Way and 69 in external galaxies. However, these numbers are still in striking contrast with the predicted
population of SySts in our Galaxy. Because of other astrophysical sources that mimic SySt colors, no photometric
diagnostic tool has so far demonstrated the power to unambiguously identify a SySt, thus making the recourse to
costly spectroscopic follow-up still inescapable. In this paper we present the concept, commissioning, and science
verification phases, as well as the first scientific results, of RAMSES II – a Gemini Observatory Instrument Upgrade
Project that has provided each GMOS instrument at both Gemini telescopes with a set of narrow-band filters centered
on the Raman Ovi 6830 Å band. Continuum-subtracted images using these new filters clearly revealed known SySts
with a range of Raman Ovi line strengths, even in crowed fields. RAMSES II observations also produced the first
detection of Raman Ovi emission from the SySt LMC1 and confirmed Hen 3-1768 as a new SySt – the first photometric
confirmation of a SySt. Via Raman Ovi narrow-band imaging, RAMSES II provides the astronomical community
with the first purely photometric tool for hunting SySts in the local universe.

Published in AJ, 157, 156A (2019)
Available from http://arxiv.org/abs/1903.03225
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Ultraviolet extinction properties of the 30Dor nebula and interpreting
observations of starburst clusters

Guido De Marchi1 and Nino Panagia2

1European Space Research and Technology Centre, Noordwijk, The Netherlands
2Space Telescope Science Institute, Baltimore, United States of America

Recent investigation of the extinction law in 30Dor and the Tarantula Nebula, at optical and near infrared wavelengths,
has revealed a ratio of total to selective extinction RV = AV /E(B − V ) of about 4.5. This indicates a larger fraction
of big grains than in the Galactic diffuse interstellar medium (ISM). Possible origins include coalescence of small
grains, small grain growth, selective destruction of small grains, and fresh injection of big grains. From a study of
the ultraviolet extinction properties of three massive stars in the 30Dor nebula (R 139, R 140, R 145), observed with
the International Ultraviolet Explorer, we show that the excess of big grains does not come at the expense of small
grains, which are still present and possibly even more abundant. Fresh injection of large grains appears the dominant
mechanism. A process able to naturally account for this in environments such as the Tarantula nebula, where formation
of massive stars has been ongoing for over ∼ 20 Myr, is the explosion of massive stars as type-II supernovæ. The
ensuing change in the conditions of the ISM is only temporary, lasting less than ∼ 100 Myr, because shattering and
shocks will eventually break and destroy the bigger grains. However, this is the only time when star-forming regions
are detectable as such in starburst and high-redshift galaxies and we highlight the complexity inherent in interpreting
observations of star-forming regions in these environments. If the extinction characteristics are not known properly,
any attempts to derive quantitative physical parameters are bound to fail.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1904.13395
and from www.starformation.eu

Using Gaia DR2 to detect extratidal structures around the Galactic
globular cluster NGC362

Julio A. Carballo-Bello1,2

1Pontificia Universidad Católica de Chile, Chile
2Chinese Academy of Sciences South America Center for Astronomy, China

We explore the possibility of searching for extratidal features around the Galactic globular cluster NGC362 using the
Gaia DR2 together with a modified version of a classical statistical decontamination algorithm. Our results suggest
that an important stellar component is associated with this globular cluster, which is perfectly distinguishable from
the populations in the Small Magellanic Cloud and that of the nearby NGC104 (47Tucanæ). We thus confirm once
again the power of Gaia to disentangle different stellar components along the same line-of-sight.

Published in MNRAS
Available from http://arxiv.org/abs/1904.02177
and from https://doi.org/10.1093/mnras/stz962
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Exploring the nature and synchronicity of early cluster formation in the
Large Magellanic Cloud IV: Evidence for multiple populations in

Hodge 11 and NGC2210

Christina K. Gilligan1, Brian Chaboyer1, Jeffrey D. Cummings2, Dougal Mackey3, Roger E. Cohen4, Douglas

Geisler5,6,7, Aaron J. Grocholski8, M.C. Parisi9, Ata Sarajedini10, Paolo Ventura11, Sandro Villanova5, Soung-Chul

Yang12 and Rachel Wagner-Kaiser13

1Department of Physics and Astronomy, Dartmouth College, Hanover, NH 03784, USA
2Center for Astrophysical Sciences, Johns Hopkins University, 3400 N. Charles Street, Baltimore, MD 21218, USA
3Research School of Astronomy & Astrophysics, Australian National University, Canberra, ACT 2611, Australia
4Space Telescope Science Institute, Baltimore, MD 21218, USA
5Departamento de Astronomı́a, Casilla 160-C, Universidad de Concepción, Chile
6Instituto de Investigación Multidisciplinario en Ciencia y Tecnoloǵıa, Universidad de La Serena, Avenida Raúl Bitrán S/N, La Serena,

Chile
7Departamento de F́ısica y Astronomı́a, Facultad de Ciencias, Universidad de La Serena, Av. Juan Cisternas 1200, La Serena, Chile
8Department of Physics, American University, Washington, DC 20016, USA
9Observatorio Astronómico, Universidad Nacional de Córdoba, Laprida 854, Córdoba, C.P. 5000, Argentina
10Florida Atlantic University, 777 Glades Rd., SE-43, Room 256, Boca Raton, FL 33431, USA
11INAF–Osservatorio Astronomico di Roma, Via Frascati 33, 00078 Monteporzio Catone (Roma), Italy
12Korea Astronomy and Space Science Institute (KASI), Daejeon 305-348, South Korea
13Department of Astronomy, University of Florida, 211 Bryant Space Science Center, Gainesville, FL 32611, USA

We present a multiple population search in two old Large Magellanic Cloud (LMC) globular clusters, Hodge 11 and
NGC2210. This work uses data from the Advanced Camera for Surveys and Wide Field Camera 3 on the Hubble Space
Telescope from programme GO-14164 in Cycle 23. Both of these clusters exhibit a broadened main sequence with the
second population representing (20± ∼ 5)% for NGC2210 and (30± ∼ 5)% for Hodge 11. In both clusters, the smaller
population is redder than the primary population, suggesting CNO variations. Hodge 11 also displays a bluer second
population in the horizontal branch, which is evidence for helium enhancement. However, even though NGC2210
shows similarities to Hodge 11 in the main sequence, there does not appear to be a second population on NGC2210’s
horizontal branch. This is the first photometric evidence that ancient LMC globular clusters exhibit multiple stellar
populations.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1904.01434

The polycyclic aromatic hydrocarbon mass fraction on a 10 pc scale in
the Magellanic Clouds

Jérémy Chastenet1, Karin Sandstron1, I-Da Chiang1, Adam Leroy2, Dyas Utomo2, Caroline Bot3, Karl Gordon4,5,

Bruce Draine6, Yasuo Fukui7,8, Toshikazu Onishi9 and Kisetsu Tsuge8

1Center for Astrophysics and Space Sciences, Department of Physics, University of California, San Diego 9500 Gilman Drive, La Jolla, CA

92093, USA
2Department of Astronomy, The Ohio State University, 4055 McPherson Laboratory, 140 West 18th Ave., Columbus, OH 43210, USA
3Observatoire astronomique de Strasbourg, Université de Strasbourg, CNRS, UMR 7550, 11 rue de l’Université, F-67000 Strasbourg,

France
4Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD, 21218, USA
5Sterrenkundig Observatorium, Universiteit Gent, Gent, Belgium
6Princeton University Observatory, Peyton Hall, Princeton, NJ 08544-1001, USA
7Institute for Advanced Research, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
8Department of Physics, Nagoya University, Furo-cho, Chikusa-ku, Nagoya 464-8601, Japan
9Department of Physical Science, Graduate School of Science, Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai, Osaka 599-

8531, Japan

We present maps of the dust properties in the Small and Large Magellanic Clouds (SMC, LMC) from fitting Spitzer
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and Herschel observations with the Draine & Li (2007) dust model. We derive the abundance of the small carbonaceous
grain (or polycyclic aromatic hydrocarbon; PAH) component. The global PAH fraction (qPAH, the fraction of the dust
mass in the form of PAHs) is smaller in the SMC (1.0+0.3

−0.3%) than in the LMC (3.3+1.4
−1.3%). We measure the PAH

fraction in different gas phases (H ii regions, ionized gas outside of H ii regions, molecular gas, and diffuse neutral
gas). H ii regions appear as distinctive holes in the spatial distribution of the PAH fraction. In both galaxies, the
PAH fraction in the diffuse neutral medium is higher than in the ionized gas, but similar to the molecular gas. Even
at equal radiation field intensity, the PAH fraction is lower in the ionized gas than in the diffuse neutral gas. We
investigate the PAH life-cycle as a function of metallicity between the two galaxies. The PAH fraction in the diffuse
neutral medium of the LMC is similar to that of the Milky Way (∼ 4.6%), while it is significantly lower in the SMC.
Plausible explanations for the higher PAH fraction in the diffuse neutral medium of the LMC compared to the SMC
include: a more effective PAH production by fragmentation of large grains at higher metallicity, and/or the growth of
PAHs in molecular gas.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1904.02705
and from https://doi.org/10.3847/1538-4357/ab16cf

Modelling the observable behaviour of SXP5.05

R.O. Brown1, M.J. Coe1, W.C.G. Ho1,2,3 and A.T. Okazaki4

1Physics and Astronomy, University of Southampton, Southampton, SO17 1BJ, UK
2Mathematical Sciences and STAG Research Centre, University of Southampton, Southampton, SO17 1BJ, UK
3Department of Physics and Astronomy, Haverford College, 370 Lancaster Avenue, Haverford, PA 19041, USA
4Faculty of Engineering, Hokkai-Gakuen University, Toyohira-ku, Sapporo, 062-8605, Japan

SXP5.05 is a Be/X-ray binary with a neutron star companion located in the Small Magellanic Cloud. It was first
detected in 2013, and later that year, SXP5.05 underwent a massive optical and X-ray outburst. This outburst dwarfs
any other optical event that has been observed for this system during the last 5 yr. The large increase in optical
brightness of the system implies an increase in the size and density of the Be star’s circumstellar disc. The X-ray data
show two occultations of the neutron star per orbit and are not consistent with a neutron star passing behind the Be
star, and hence the disc is responsible for these occultations. In this paper, we model the outburst of Be/neutron star
binary SXP5.05 as being due to a large increase in mass ejection by the Be star. The neutron star passes directly
through the growing disc, and it is shown that the resulting obscuration can qualitatively explain the observed X-ray
behaviour of the system. We find the only way to reproduce the time-scales of the observed optical behaviour of the
system is to increase the mass ejection substantially for a short time (< 2 orbits) and to decrease the viscosity during
the event. The general behaviour of the observed X-ray and Hα line emission are also reproduced by the model.
However, the inferred mass ejection and viscosity needed to produce a sufficiently rapid increase of disc size are both
higher than suggested by previous works.

Published in Monthly Notices of the Royal Astronomical Society
Available from http://arxiv.org/abs/1904.06165

Determination of the primordial helium abundance based on NGC346,
an H ii region of the Small Magellanic Cloud

Mabel Valerdi1, Antonio Peimbert1, Manuel Peimbert1 and Andrés Sixtos1

1Instituto de Astronomı́a UNAM, México

To place meaningful constraints on Big Bang nucleosynthesis models, the primordial helium abundance determination
is crucial. Low-metallicity H ii regions have been used to estimate it because their statistical uncertainties are relatively
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small. We present a new determination of the primordial helium abundance, based on long-slit spectra of the H ii region
NGC346 in the small Magellanic cloud. We obtained spectra using three 409′′–0.′′51 slits divided into 97 subsets. They
cover the range λλ3600–7400 of the electromagnetic spectrum. We used PyNeb and standard reduction procedures to
determine the physical conditions and chemical composition. We found that for NGC346 X = 0.7465, Y = 0.2505, and
Z = 0.0030. By assuming ∆Y/∆O = 3.3±0.7 we found that the primordial helium abundance is YP = 0.2451±0.0026
(1 σ). Our YP value is in agreement with the value of neutrino families, Nν , and with the neutron half-life time, τn,
obtained in the laboratory.

Accepted for publication in The Astrophysical Journal
Available from http://arxiv.org/abs/1904.01594

The effect of the Large Magellanic Cloud on the satellite galaxy
population in Milky Way analogous galaxies

Dali Zhang1,2, Yu Luo1 and Xi Kang1,2

1Purple Mountain Observatory, the Partner Group of MPI für Astronomie, 2 West Beijing Road, Nanjing 210008, China
2School of Astronomy and Space Sciences, University of Science and Technology of China, Hefei 230026, China

Observational work has shown that the two brightest satellite galaxies of the Milky Way (MW), the Large Magellanic
Cloud (LMC) and Small Magellanic Cloud (SMC), are rare amongst MW analogues. It is therefore interesting to
know whether the presence of massive satellites has any effect on the full satellite population of MW analogues. In
this article, we investigate this problem using a semi-analytical model combined with the Millennium-II simulation.
MW-analogous galaxies are defined to have similar stellar mass or dark matter halo mass to the MW. We find that,
in the first case, the halo mass is larger and there are, on average, twice as many satellites in MW analogues if there
is a massive satellite galaxy in the system. This is mainly from the halo formation bias. The difference is smaller
if MW analogues are selected using halo mass. We also find that the satellite distribution is slightly asymmetric,
being more concentrated on the line connecting the central galaxy and the massive satellite and that, on average, the
LMC has brought in 14.7 satellite galaxies with Mr < 0 at its accretion, among which 4.5 satellites are still within a
distance of 50 kpc from the LMC. Considering other satellites, we predict that there are 7.8 satellites within 50 kpc
of the LMC. By comparing our model with the early data of Satellites Around Galactic Analogs (SAGA), a survey
to observe satellite galaxies around 100 MW analogues, we find that SAGA has more bright satellites and fewer faint
satellites than our model predictions. A future comparison with the final SAGA data is needed.

Published in MNRAS
Available from http://arxiv.org/abs/1904.04296

The Wolf–Rayet binaries of the nitrogen sequence in the Large
Magellanic Cloud: spectroscopy, orbital analysis, formation, and

evolution

T. Shenar1 et al.

1K.U. Leuven, Belgium

Massive Wolf–Rayet (WR) stars dominate the radiative and mechanical energy budget of galaxies and probe a critical
phase in the evolution of massive stars prior to core-collapse. It is not known whether core He-burning WR stars
(classical WR, cWR) form predominantly through wind-stripping (w-WR) or binary stripping (b-WR). With spec-
troscopy of WR binaries so-far largely avoided due to its complexity, our study focuses on the 44 WR binaries / binary
candidates of the Large Magellanic Cloud (LMC, metallicity Z ∼ 0.5 Z⊙), identified on the basis of radial velocity
variations, composite spectra, or high X-ray luminosities. Relying on a diverse spectroscopic database, we aim to
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derive the physical and orbital parameters of our targets, confronting evolution models of evolved massive stars at
sub-solar metallicity, and constraining the impact of binary interaction in forming them. Spectroscopy is performed
using the Potsdam Wolf–Rayet (PoWR) code and cross-correlation techniques. Disentanglement is performed using
the code Spectangular or the shift-and-add algorithm. Evolutionary status is interpreted using the Binary Popu-
lation and Spectral Synthesis (bpass) code, exploring binary interaction and chemically-homogeneous evolution. No
obvious dichotomy in the locations of apparently-single and binary WN stars on the Hertzsprung–Russell diagram is
apparent. According to commonly used stellar evolution models (bpass, Geneva), most apparently-single WN stars
could not have formed as single stars, implying that they were stripped by an undetected companion. Otherwise,
it must follow that pre-WR mass-loss/mixing (e.g., during the red supergiant phase) are strongly underestimated in
standard stellar evolution models.

Accepted for publication in A&A
Available from http://arxiv.org/abs/1905.09296

The mass-loss, expansion velocities and dust production rates of carbon
stars in the Magellanic Clouds

Ambra Nanni1,2, Martin A.T. Groenewegen3, Bernhard Aringer1, Stefano Rubele1,4, Alessandro Bressan5, Jacco Th.

van Loon6, Steven R. Goldman7 and Martha L. Boyer7

1Dipartimento di Fisica e Astronomia Galileo Galilei, Università di Padova, Vicolo dell’Osservatorio 3, I-35122 Padova, Italy
2Aix Marseille Univ., CNRS, CNES, LAM, Marseille, France
3Koninklijke Sterrenwacht van België, Belgium
4Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy
5SISSA, via Bonomea 265, I-34136 Trieste, Italy
6Lennard-Jones Laboratories, Keele University, ST5 5BG, UK
7STScI, 3700 San Martin Drive, Baltimore, MD 21218 USA

The properties of carbon stars in the Magellanic Clouds (MCs) and their total dust production rates are predicted by
fitting their spectral energy distributions (SED) over pre-computed grids of spectra reprocessed by dust. The grids
are calculated as a function of the stellar parameters by consistently following the growth for several dust species in
their circumstellar envelopes, coupled with a stationary wind. Dust radiative transfer is computed taking as input
the results of the dust growth calculations. The optical constants for amorphous carbon are selected in order to
reproduce different observations in the infrared and optical bands of Gaia Data Release 2. We find a tail of extreme
mass-losing carbon stars in the Large Magellanic Cloud (LMC) with low gas-to-dust ratios that is not present in the
Small Magellanic Cloud (SMC). Typical gas-to-dust ratios are around 700 for the extreme stars, but they can be down
to ∼ 160–200 and ∼ 100 for a few sources in the SMC and in the LMC, respectively. The total dust production rate
for the carbon star population is ∼ 1.77 ± 0.45 × 10−5 M⊙ yr−1, for the LMC, and ∼ 2.52 ± 0.96 × 10−6 M⊙ yr−1,
for the SMC. The extreme carbon stars observed with the Atacama Large Millimeter Array and their wind speed are
studied in detail. For the most dust-obscured star in this sample the estimated mass-loss rate is ∼ 6.3×10−5 M⊙ yr−1.
The grids of spectra are available at: https://ambrananni085.wixsite.com/ambrananni/online-data-1 and included in
the SED-fitting python package for fitting evolved stars https://github.com/s-goldman/Dusty-Evolved-Star-Kit.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1904.06702
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On the long cycle variability of the Algol OGLE-LMC-DPV-065 and its
stellar, orbital and disk parameters

R.E. Mennickent1, M. Cabezas2, G. Djurašević3,4, T. Rivinius5, P. Hadrava2, R. Poleski6,7, I. Soszyński7, L.

Celedón1, N. Astudillo-Defru1,8, A. Raj9, J. Fernández-Trincado1,10,11, L. Schmidtobreick5, C. Tappert12, V.

Neustroev13 and I. Porrit14

1Universidad de Concepción, Departamento de Astronomı́a, Casilla 160-C, Concepción, Chile
2Astronomical Institute of the Academy of Sciences of the Czech Republic, Bočńı II 1401/1, Prague, 141 00, Czech Republic
3Astronomical Observatory, Volgina 7, 11060 Belgrade 38, Serbia
4Isaac Newton Institute of Chile, Yugoslavia Branch
5European Southern Observatory, Chile
6Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA
7Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
8Departamento de Matemática y F́ısica Aplicadas, Universidad Católica de la Sant́ısima Concepción, Alonso de Rivera 2850, Concepción,

Chile
9Indian Institute of Astrophysics, II Block Koramangala, Bangalore 560034, India
10Institut Utinam, CNRS UMR6213, Univ. Bourgogne Franche-Comté, OSU THETA, Observatorie de Besançon, B.P. 1615, 25010 Be-

sançon Cedex, France
11Instituto de Astronomı́a y Ciencias Planetarias, Universidad de Atacama, Copayapu 485, Copiapó, Chile
12Instituto de F́ısica y Astronomı́a, Universidad de Valparáıso, Chile
13Astronomy research unit, P.O. Box 3000 90014 University of Oulu, Finland
14Turitea Observatory, Palmerston North, New Zealand

OGLE-LMC-DPV-065 is an interacting binary whose double-hump long photometric cycle remains hitherto unex-
plained. We analyze photometric time series available in archive datasets spanning 124 years and present the analysis
of new high-resolution spectra. A refined orbital period is found of 10.d0316267± 0.d0000056 without any evidence of
variability. In spite of this constancy, small but significant changes in timings of the secondary eclipse are detected. We
show that the long period continuously decreases from 350 to 218 days during 13 years, then remains almost constant
for about 10 years. Our study of radial velocities indicates a circular orbit for the binary and yields a mass ratio of
0.203 ± 0.001. From the analysis of the orbital light curve we find that the system contains 13.8 and 2.81 M⊙ stars
of radii 8.8 and 12.6 R⊙ and absolute bolometric magnitudes −6.4 and −3.0, respectively. The orbit semi-major axis
is 49.9 R⊙ and the stellar temperatures are 25460 K and 9825 K. We find evidence for an optically and geometrically
thick disk around the hotter star. According to our model, the disk has a radius of 25 R⊙, central and outer vertical
thickness of 1.6 R⊙ and 3.5 R⊙, and temperature of 9380 K at its outer edge. Two shock regions located at roughly
opposite parts of the outer disk rim can explain the light curves asymmetries. The system is a member of the double
periodic variables and its relatively high-mass and long photometric cycle make it similar in some aspects to β Lyræ.

Accepted for publication in MNRAS
Available from http://arxiv.org/abs/1905.04231
and from https://academic.oup.com/mnras/advance-article/doi/10.1093/mnras/stz1355/5490395
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Red clump (RC) stars are widely used as an excellent standard candle. To make them even better, it is important
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to know the dependence of their absolute magnitudes on age and metallicity. We observed star clusters in the Large
Magellanic Cloud to fill age and metallicity parameter space, which previous work has not observationally studied.
We obtained the empirical relations of the age and metallicity dependence of absolute magnitudes MJ , MH , and MKS

,
and colours J −H, J −Ks, and H −Ks of RC stars, although the coefficients have large errors. Mean near-infrared
magnitudes of the RC stars in the clusters show relatively strong dependence on age for young RC stars. The J −Ks

and H − Ks colours show the nearly constant values of 0.528 ± 0.015 and 0.047 ± 0.011 mag, respectively, at least
within the ages of 1.1–3.2 Gyr and [Fe/H] of −0.90 to −0.40 dex. We also confirmed that the population effects of
observational data are in good agreement with the model prediction.

Published in Monthly Notices of the Royal Astronomical Society, 486, 5600 (2019)
Available from http://arxiv.org/abs/1904.12874
and from https://doi.org/10.1093/mnras/stz1192

A dust-formation episode by the LMC Wolf–Rayet star HD38030

Peredur M. Williams1

1Royal Observatory Edinburgh, Scotland

In a search for more episodic or variable dust-making Wolf–Rayet systems, a sample of WC stars in the Galaxy and
Large Magellanic Cloud has been monitored in the mid-IR using observations in the Near-Earth Object WISE Reacti-
vation (NEOWISE-R) mission. The purpose of this note is to draw attention to a dust formation episode by a star in
the LMC, HD38030 (= BAT99-84, Br 68), and to stimulate observations of this rare and probably short-lived event.
During 2010–2017, the WISE photometry of HD38030 showed no variation, but in 2018 the flux was observed to be
rising sharply, at rates exceeding 1 mag yr−1. The W1–W2 color in 2018 rose to 0.98, was much redder than that in
the 2010–17 observations, W1 − W2 = 0.21 mag, indicative of heated dust emission. Given that HD38030 is in an
active state, further observations at all wavelengths are needed to test its status as a colliding-wind binary.

Available from http://adsabs.harvard.edu/abs/2019RNAAS...3e..71W
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