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Editorial

Dear Colleagues,

It is our pleasure to present you the 174th issue of the Magellanic Clouds Newsletter. It includes a variety of new
results including searches for gravitational-wave emission!

You may also be interested in the fellowship advertisement at Iowa State University (USA).

Last time we asked you a question: what happens to the stars and gas in the Milky Way halo as the Magellanic Clouds

barge through them? Is any of that seen? We have not received any replies but would welcome discussion, to be
summarised here. Any other topics for discussion are also very welcome.

The next issue is planned to be distributed on the 1st of February. Happy New Year!

Editorially Yours,

Jacco van Loon & Peter Pessev
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Refereed Journal Papers

Can the FeKα line reliably predict supernova remnant progenitors?
Jared Siegel1,2, Vikram Dwarkadas1, Kari A. Frank2 and David N. Burrows3

1Department of Astronomy and Astrophysics, University of Chicago, 5640 S. Ellis Ave., Chicago, IL 60637, USA
2Center for Interdisciplinary Exploration and Research in Astrophysics, Northwestern University, 1800 Sherman Ave., Evanston, IL 60201,

USA
3Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802, USA

The centroid energy of the FeKα line has been used to identify the progenitors of supernova remnants (SNRs).
These investigations generally considered the energy of the centroid derived from the spectrum of the entire remnant.
Here we use XMM–Newton data to investigate the FeKα centroid in 6 SNRs: 3C 397, N132D, W49B, DEML71,
1E 0102.2−7219, and Kes 73. In Kes 73 and 1E 0102.2−7219 we fail to detect any FeKα emission. We report a tentative
first detection of FeKα emission in SNR DEML71, with a centroid energy consistent with its Type Ia designation. In
the remaining remnants, the spatial and spectral sensitivity is sufficient to investigate spatial variations of the FeKα
centroid. We find in N132D and W49B that the centroids in different regions are consistent with that derived from the
overall spectrum, although not necessarily with the remnant type identified via other means. However, in SNR 3C397,
we find statistically significant variation in the centroid of up to 100 eV, aligning with the variation in the density
structure around the remnant. These variations span the intermediate space between centroid energies signifying
core-collapse and Type Ia remnants. Shifting the dividing line downwards by 50 eV can place all the centroids in the
CC region, but contradicts the remnant type obtained via other means. Our results show that caution must be used
when employing the FeKα centroid of the entire remnant as the sole diagnostic for typing a remnant.

Accepted for publication in The Astrophysical Journal
Available from https://arxiv.org/abs/2109.01157

Revisiting a detached stellar structure in the outer north-eastern region
of the Small Magellanic Cloud

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, Godoy Cruz 2290, C1425FQB, Buenos Aires, Argentina

The outer north-eastern region of the Small Magellanic Cloud (SMC) is populated by a shell-like overdensity whose
nature was recently investigated. We analyzed twenty catalogued star clusters projected onto it from Survey of the
MAgellanic Stellar History (MASH) data sets. After carrying out a cleaning of field stars in the star cluster colour–
magnitude diagrams (CMDs), and deriving their astrophysical properties from the comparison between the observed
and synthetic CMDs, we found that four objects are not genuine star clusters, while the remaining ones are young
star clusters (11, age ∼ 30–200 Myr) and intermediate-age (5, age ∼ 1.7–2.8 Gyr) star clusters, respectively. The
resulting distances show that intermediate-age and some young star clusters belong to the SMC main body, while
the remaining young star clusters are nearly 13.0 kpc far away from those in the SMC, revealing that the shell-like
overdensity is more extended along the line-of-sight than previously thought. We also found a clear age trend and
a blurred metallicity correlation along the line-of-sight of young clusters, in the sense that the farther a star cluster
from the SMC, the younger, the more metal rich, and the less massive it is. These young clusters are also affected by
a slightly larger interstellar reddening than the older ones in the shell-like overdensity. These outcomes suggest that
the shell-like overdensity can possibly be another tidally perturbed/formed SMC stellar structure from gas striped off
its body, caused by the interaction with the Large Magellanic Cloud or the Milky Way.

Accepted for publication in MNRAS
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Interstellar extinction and elemental abundances: individual sight lines
W.B. Zuo1,2, Aigen Li2 and Gang Zhao1,2

1CAS Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China
2Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA

While it is well recognized that both the Galactic interstellar extinction curves and the gas-phase abundances of
dust-forming elements exhibit considerable variations from one sightline to another, as yet most of the dust extinction
modeling efforts have been directed to the Galactic average extinction curve, which is obtained by averaging over
many clouds of different gas and dust properties. Therefore, any details concerning the relationship between the dust
properties and the interstellar environments are lost. Here we utilize the wealth of extinction and elemental abundance
data obtained by space telescopes and explore the dust properties of a large number of individual sightlines. We model
the observed extinction curve of each sightline and derive the abundances of the major dust-forming elements (i.e. C,
O, Si, Mg and Fe) required to be tied up in dust (i.e. dust depletion). We then confront the derived dust depletions with
the observed gas-phase abundances of these elements and investigate the environmental effects on the dust properties
and elemental depletions. It is found that for the majority of the sightlines the interstellar oxygen atoms are fully
accommodated by gas and dust and therefore there does not appear to be a ”missing oxygen” problem. For those
sightlines with an extinction-to-hydrogen column density AV /NH

>
∼ 4.8 × 10−22 mag cm2 H−1 there are shortages of

C, Si, Mg and Fe elements for making dust to account for the observed extinction, even if the interstellar C/H, Si/H,
Mg/H and Fe/H abundances are assumed to be protosolar abundances augmented by Galactic chemical evolution.

Accepted for publication in The Astrophysical Journal Supplement Series
Available from https://arxiv.org/abs/2111.03903

Where have all the interstellar silicon carbides gone?
Tao Chen1, C.Y. Xiao2, Aigen Li3 and C.T. Zhou4

1Department of Theoretical Chemistry and Biology, Royal Institute of Technology, 10691, Stockholm, Sweden
2Department of Astronomy, Beijing Normal University, Beijing 100875, China
3Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA
4College of Engineering Physics, Shenzhen Technology University, Shenzhen 518118, China

The detection of the 11.3-µm emission feature characteristic of the Si–C stretch in carbon-rich evolved stars reveals
that silicon carbide (SiC) dust grains are condensed in the outflows of carbon stars. SiC dust could be a significant
constituent of interstellar dust since it is generally believed that carbon stars inject a considerable amount of dust
into the interstellar medium (ISM). The presence of SiC dust in the ISM is also supported by the identification of
presolar SiC grains of stellar origin in primitive meteorites. However, the 11.3-µm absorption feature of SiC has never
been seen in the ISM and oxidative destruction of SiC is often invoked. In this work we quantitatively explore the
destruction of interstellar SiC dust through oxidation based on molecular dynamics simulations and density functional
theory calculations. We find that the reaction of an oxygen atom with SiC molecules and clusters is exothermic and
could cause CO-loss. Nevertheless, even if this is extrapolable to bulk SiC dust, the destruction rate of SiC dust
through oxidation could still be considerably smaller than the (currently believed) injection rate from carbon stars.
Therefore, the lack of the 11.3-µm absorption feature of SiC dust in the ISM remains a mystery. A possible solution
may lie in the currently believed stellar injection rate of SiC (which may have been overestimated) and/or the size of
SiC dust (which may actually be considerably smaller than submicron in size).

Accepted for publication in Mon. Not. Roy. Astron. Soc.
Available from https://arxiv.org/abs/2111.03920
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C60 cation as the carrier of the 9577 and 9632Å diffuse interstellar
bands: further support from the VLT/X-Shooter spectra

T.P. Nie1,2, F.Y. Xiang1,2 and Aigen Li2

1Department of Physics, Xiangtan University, Xiangtan 411105, China
2Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA

Ever since their first detection over 100 years ago, the mysterious diffuse interstellar bands (DIBs), a set of several
hundred broad absorption features seen against distant stars in the optical and near infrared wavelength range,
largely remain unidentified. The close match both in wavelengths and in relative strengths recently found between
the experimental absorption spectra of gas-phase buckminsterfullerene ions (C+

60) and four DIBs at λ9632Å, λ9577Å,
λ9428Å and λ9365Å (and, to a lesser degree, a weaker DIB at λ9348Å) suggests C+

60 as a promising carrier for these
DIBs. However, arguments against the C+

60 identification remain and are mostly concerned with the large variation
in the intensity ratios of the λ9632Å and λ9577Å DIBs. In this work, we search for these DIBs in the ESO VLT/X-
Ahooter archival data and identify the λ9632Å, λ9577Å, λ9428Å, and λ9365Å DIBs in a sample of 25 stars. While the
λ9428Å and λ9365Å DIBs are too noisy to allow any reliable analysis, the λ9632Å and λ9577Å DIBs are unambiguously
detected and, after correcting for telluric water vapour absorption, their correlation can be used to probe their origin.
To this end, we select a subsample of nine hot, O- or B0-type stars of which the stellar Mg ii contamination to the
λ9632Å DIB is negligibly small. We find that their equivalent widths, after normalized by reddening to eliminate their
common correlation with the density of interstellar clouds, exhibit a tight, positive correlation, supporting C+

60 as the
carrier of the λ9632Å and λ9577Å DIBs.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2111.05769

A relic from a past merger event in the Large Magellanic Cloud
A. Mucciarelli1,2, D. Massari2, A. Minelli1,2, D. Romano2, M. Bellazzini2, F.R. Ferraro1,2, F. Matteucci3 and L.

Origlia2

1Dipartimento di Fisica & Astronomia, Università di Bologna, Italy
2INAF–OAS, Bologna, Italy
3Dipartimento di Fisica, Università of Trieste, Italy

According to the standard cosmological scenario, the large galaxies that we observe today have reached their current
mass via mergers with smaller galaxy satellites (Moore et al. 1999). This hierarchical process is expected to take
place on smaller scales for the satellites themselves, that should build-up from the accretion of smaller building blocks
(D’Onghia & Lake 2018). The best chance we have to test this prediction is by looking at the most massive satellite
of the Milky Way (MW): the Large Magellanic Cloud (LMC). Smaller galaxies have been revealed to orbit around
the LMC (Erkal & Belokurov 2020; Patel et al. 2020), but so far the only evidence for mutual interactions is related
to the orbital interplay with the nearby Small Magellanic Cloud (SMC), which is the most massive LMC satellite. In
this work, we report the discovery of a past merger event that the LMC experienced with a galaxy with a low star
formation efficiency and likely having a stellar mass similar to those of dwarf spheroidal galaxies. This former LMC
satellite has now completely dissolved, depositing the old globular cluster (GC) NGC2005 as part of its debris. This
GC is the only surviving witness of this ancient merger event, recognizable through its peculiar chemical composition.
This discovery is the observational evidence that the process of hierarchical assembly has worked also in shaping our
closest satellites.

Published in Nature Astronomy
Available from https://arxiv.org/abs/2110.10561
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The VLT-FLAMES survey of massive stars. NGC2004#115: a triple
system hosting a possible short period B+BH binary

D.J. Lennon1,2, P.L. Dufton3, J.I Villasenor4,5, C.J. Evans6, N. Langer7,8, R. Saxton9, I. Monageng10,11 and S.

Toonen12

1IAC, Spain
2U. La Laguna, Spain
3QUB, Northern Ireland
4U. Edinburgh, Scotland
5K.U. Leuven, Belgium
6UKATC, UK
7U. Bonn, Germany
8MPI f. Radioastronomie, Germany
9Telespazio UK for ESA, Spain
10SAAO, South Africa
11U. Cape Town, South Africa
12U. Amsterdam, The Netherlands

The star NGC2004#115 in the LMC, originally classified as an (SB1) Be spectroscopic binary, bears some mor-
phological resemblance to the Galactic systems LB-1 and HR6819, both of which are proposed as either Be+black
hole (BH) or Be+stripped He-star systems. Two data-sets (ESO/VLT and SALT) of multi-epoch optical spectra of
NGC2004#115, separated by baseline of ∼ 20 years, lead us conclude it is a triple system hosting an inner binary with
a period of P = 2.92 d, eccentricity e ∼ 0.0 and mass function f ∼ 0.07 M⊙. The inner binary harbours a B-type star
(the primary) with projected rotational velocity (ve sin i) of 10 km s−1, and luminosity logL/L⊙ = 3.87, contributing
∼ 60% of the V-band light to the system. The secondary is not detected, while the tertiary, which contributes 40% of
the light, is tentatively identified as a less luminous B-type star with high projected rotational velocity. No ellipsoidal
light variability is detected, with stringent limits being set by MACHO and Gaia data. Assuming the primary to be
a main sequence star yields a mass of 8.6 M⊙, while the additional assumption of synchronous rotation constrains
the inclination to be almost pole-on with i ∼ 9◦, implying the secondary is a BH with a mass of ∼ 25 M⊙. A low
mass stripped star with similar luminosity is ruled out as a potential solution as its mass implies a Roche radius
that is substantially smaller than the stellar radius. The outer period likely exceeds 120 days and, while the disk-like
emission is variable (it is almost absent in the SALT dataset), it may be associated with the inner binary rather than
the rapidly rotating tertiary. XMM–Newton provides an upper limit of 5× 1033 ergs s−1 on the X-ray flux, consistent
with, though not constraining of, the system hosting a quiescent B+BH binary. A number of caveats to this scenario
are discussed in the paper.

Accepted for publication in A&A
Available from https://arxiv.org/abs/2111.12173

Melnick 33Na: a very massive colliding wind binary system in
30Doradus

Joachim M. Bestenlehner1, Paul A. Crowther1, Patrick S. Broos2, Andrew M.T. Pollock1 and Leisa K. Townsley2

1Department of Physics & Astronomy, Hounsfield Road, University of Sheffield, Sheffield, S3 7RH, UK
2Department of Astronomy & Astrophysics, 525 Davey Laboratory, Pennsylvania State University, University Park, PA 16802, USA

We present spectroscopic analysis of the luminous X-ray source Melnick 33Na (Mk 33Na, HSH95 16) in the LMC
30Doradus region (Tarantula Nebula), utilising new time-series VLT/UVES spectroscopy. We confirm Mk33Na as
a double-lined O-type spectroscopic binary with a mass ratio q = 0.63 ± 0.02, e = 0.33 ± 0.01 and orbital period of
18.3 ± 0.1 days, supporting the favoured period from X-ray observations obtained via the Tarantula – Revealed by
X-rays (T-ReX) survey. Disentangled spectra of each component provide spectral types of OC2.5 If* and O4V for the
primary and secondary respectively – unusually for an O supergiant the primary exhibits strong C iv 4658 emission and
weak Nv 4603–20, justifying the OC classification. Spectroscopic analysis favours extreme physical properties for the
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primary (Teff = 50 kK, logL/L⊙ = 6.15) with system components of M1 = 83±19 M⊙ and M2 = 48±11 M⊙ obtained
from evolutionary models, which can be reconciled with results from our orbital analysis (e.g., M1 sin

3 i = 20.0± 1.2
M⊙) if the system inclination is ∼ 38◦ and it has an age of 0.9 to 1.6 Myr. This establishes Mk 33Na as one of the
highest mass binary systems in the LMC, alongside other X-ray luminous early-type binaries Mk 34 (WN5h+WN5h),
R 144 (WN5/6h+WN6/7h) and especially R 139 (O6.5 Iafc+O6 Iaf).

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2112.00022

Diving below the spin-down limit: constraints on gravitational waves
from the energetic young pulsar PSRJ0537−6910
LIGO Scientific Collaboration1, Virgo Collaboration2 and KAGRA Collaboration3

1California Institute of Technology – INFN, Institute for Cosmic Ray Research, USA
2National Institute for Nuclear Physics – INFN, USA
3Institute for Cosmic Ray Research, USA

We present a search for quasi-monochromatic gravitational-wave signals from the young, energetic X-ray pulsar
PSRJ0537−6910 using data from the second and third observing runs of LIGO and Virgo. The search is enabled by
a contemporaneous timing ephemeris obtained using NICER data. The NICER ephemeris has also been extended
through October 2020 and includes three new glitches. PSRJ0537−6910 has the largest spin-down luminosity of any
pulsar and exhibits frequent and strong glitches. Analyses of its long-term and inter-glitch braking indices provide
intriguing evidence that its spin-down energy budget may include gravitational-wave emission from a time-varying
mass quadrupole moment. Its 62-Hz rotation frequency also puts its possible gravitational-wave emission in the most
sensitive band of the LIGO/Virgo detectors. Motivated by these considerations, we search for gravitational-wave
emission at both once and twice the rotation frequency from PSRJ0537−6910. We find no signal, however, and report
upper limits. Assuming a rigidly rotating triaxial star, our constraints reach below the gravitational-wave spin-down
limit for this star for the first time by more than a factor of two and limit gravitational waves from the l = m = 2
mode to account for less than 14% of the spin-down energy budget. The fiducial equatorial ellipticity is constrained
to less than about 3× 10−5, which is the third best constraint for any young pulsar.

Published in Abbott et al., ApJL, 913, L27 (2021)
Available from https://arxiv.org/abs/2012.12926
and from https://dcc.ligo.org/LIGO-P2000407/public

Constraints from LIGO O3 data on gravitational-wave emission due to
r-modes in the glitching pulsar PSRJ0537−6910

LIGO Scientific Collaboration1, Virgo Collaboration2 and KAGRA Collaboration3

1California Institute of Technology – INFN, Institute for Cosmic Ray Research, USA
2National Institute for Nuclear Physics – INFN, USA
3Institute for Cosmic Ray Research, USA

We present a search for continuous gravitational-wave emission due to r-modes in the pulsar PSRJ0537−6910 using
data from the LIGO–Virgo Collaboration observing run O3. PSRJ0537−6910 is a young energetic X-ray pulsar and
is the most frequent glitcher known. The inter-glitch braking index of the pulsar suggests that gravitational-wave
emission due to r-mode oscillations may play an important role in the spin evolution of this pulsar. Theoretical
models confirm this possibility and predict emission at a level that can be probed by ground-based detectors. In order
to explore this scenario, we search for r-mode emission in the epochs between glitches by using a contemporaneous
timing ephemeris obtained from NICER data. We do not detect any signals in the theoretically expected band of 86–97
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Hz, and report upper limits on the amplitude of the gravitational waves. Our results improve on previous amplitude
upper limits from r-modes in J0537−6910 by a factor of up to 3 and place stringent constraints on theoretical models
for r-mode driven spin-down in PSRJ0537−6910, especially for higher frequencies at which our results reach below
the spin-down limit defined by energy conservation.

Published in Abbott et al., ApJL, 922, L71 (2021)
Available from https://arxiv.org/abs/2104.14417
and from https://dcc.ligo.org/LIGO-P2100069/public

The young massive SMC cluster NGC330 seen by MUSE. II.
Multiplicity properties of the massive-star population

J. Bodensteiner1, H. Sana1, C. Wang2, N. Langer2, L. Mahy1,3, G. Banyard1, A. de Koter1,4, S.E. de Mink5,4,6,

C.J. Evans7, Y. Götberg8, L.R. Patrick9, F.R.N. Schneider10 and F. Tramper11

1Institute of Astronomy, K.U. Leuven, Celestijnenlaan 200D, 3001 Leuven, Belgium
2Argelander-Institut für Astronomie, Universität Bonn, Auf dem Hügel 71, 53121 Bonn, Germany
3Royal Observatory of Belgium, Avenue Circulaire 3, 1180 Brussels, Belgium
4Astronomical Institute Anton Pannekoek, Amsterdam University, Science Park 904, 1098 XH Amsterdam, The Netherlands
5Max-Planck-Institut für Astrophysik, Karl-Schwarzschild-Straße 1, 85741 Garching bei München, Germany
6Harvard–Smithsonian Center for Astrophysics, 60 Garden St., Cambridge, MA 02138, USA
7UK Astronomy Technology Centre, Royal Observatory, Blackford Hill, Edinburgh EH9 3HJ, UK
8The Observatories of the Carnegie Institution for Science, 813 Santa Barbara Street, Pasadena, CA 91101, USA
9Departamento de F́ısica Aplicada, Facultad de Ciencias, Universidad de Alicante, Carretera de San Vicente s/n, 03690 San Vicente del

Raspeig, Spain
10Heidelberger Institut für Theoretische Studien, Schloß-Wolfsbrunnenweg 35, 69118 Heidelberg, Germany
11Institute for Astronomy, Astrophysics, Space Applications & Remote Sensing, National Observatory of Athens, P. Penteli, 15236 Athens,

Greece

Observations of massive stars in young open clusters (∼ 8 Myr) have shown that a majority of them are in binary
systems, most of which will interact during their life. Populations of massive stars older than ∼ 20 Myr allow
us to probe the outcome of such interactions after many systems have experienced mass and angular momentum
transfer. Using multi-epoch integral-field spectroscopy, we investigate the multiplicity properties of the massive-star
population in NGC330 (∼ 40 Myr) in the Small Magellanic Cloud to search for imprints of stellar evolution on the
multiplicity properties. From six epochs of VLT/MUSE observations supported by adaptive optics we extract spectra
and measure radial velocities for stars brighter than F814W = 19 mag. We identify single-lined spectroscopic binaries
through significant RV variability as well as double-lined spectroscopic binaries, and quantify the observational biases
for binary detection. The observed spectroscopic binary fraction is 13.2 ± 2.0%. Considering period and mass ratio
ranges from logP = 0.15–3.5, and q = 0.1–1.0, and a representative set of orbital parameter distributions, we find a
bias-corrected close binary fraction of 34+8

−7%. This seems to decline for the fainter stars, which indicates either that
the close binary fraction drops in the B-type domain, or that the period distribution becomes more heavily weighted
towards longer orbital periods. Both fractions vary strongly in different regions of the color–magnitude diagram which
probably reveals the imprint of the binary history of different groups of stars. We provide the first homogeneous RV
study of a large sample of B-type stars at a low metallicity. The overall bias-corrected close binary fraction of B stars
in NGC330 is lower than the one reported for younger Galactic and LMC clusters. More data are needed to establish
whether this result from an age or a metallicty effect.

Published in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2104.13409
and from https://doi.org/10.1051/0004-6361/202140507
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SOFIA observations of 30Doradus – I. Far-infrared dust polarization
and implications for grain alignment and disruption by radiative torques
Le Ngoc Tram1,2, Thiem Hoang3,4, Enrique Lopez-Rodriguez5, Simon Coudé1, Archana Soam1, B.-G. Andersson1,

Min-Young Lee3, Lars Bonne1, William D. Vacca1 and Hyeseung Lee3

1Stratospheric Observatory for Infrared Astronomy, Universities Space Research Association, NASA Ames Research Center, MS 232-11,

Moffett Field, 94035 CA, USA
2Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, 53-121, Bonn, Germany
3Korea Astronomy and Space Science Institute, Daejeon 34055, South Korea
4Korea University of Science and Technology, 217 Gajeong-ro, Yuseong-gu, Daejeon 34113, South Korea
5Kavli Institute for Particle Astrophysics and Cosmology (KIPAC), Stanford University, Stanford, CA 94305, USA

Located in the Large Magellanic cloud and mostly irradiated by a massive-star cluster R 136, 30Doradus is an ideal
target to test the leading theory of the grain alignment and rotational disruption by RAdiative Torques (RATs). Here,
we use publicly available polarized thermal dust emission observations of 30Doradus at 89, 154, and 214 µm using
SOFIA/HAWC+. We analyse the variation of the dust polarization degree (p) with the total emission intensity (I), the
dust temperature (Td), and the gas column density (NH) constructed from Herschel data. The 30Doradus complex is
divided into two main regions relative to R 136, namely North and South. In the North, we find that the polarization
degree first decreases and then increases before decreasing again when the dust temperature increases toward the
irradiating cluster R 136. The first depolarization likely arises from the decrease of grain alignment efficiency toward
the dense medium due to the attenuation of the interstellar radiation field and the increase of the gas density. The
second trend (the increase of p with Td) is consistent with the RAT alignment theory. The final trend (the decrease of
p with Td) is consistent with the RAT alignment theory only when the grain rotational disruption by RATs is taken
into account. In the South, we find that the polarization degree is nearly independent of the dust temperature, while
the grain alignment efficiency is higher around the peak of the gas column density and decreases toward the radiation
source. The latter feature is also consistent with the prediction of the rotational disruption by RATs.

Accepted for publication in ApJ
Available from https://arxiv.org/abs/2105.09530

Nova LMC2009a as observed with XMM–Newton, compared with other
novæ

Marina Orio1,2, Andrej Dobrotka3, Ciro Pinto4, Martin Henze5, Jan-Uwe Ness6, Nataly Ospina7,8, Songpeng Pei9,

Ehud Behar10, Michael Bode11, Sou Her1, Margarita Hernanz12,13 and Gloria Sala14

1Department of Astronomy, University of Wisconsin, 475 N. Charter Str., Madison WI 53704, USA
2INAF, Osservatorio di Padova, vicolo dell’Osservatorio 5, I-35122 Padova, Italy
3Advanced Technologies Research Institute, Faculty of Materials Science and Technology in Trnava, Slovak University of Technology in

Bratislava, Bottova 25, 917 24 Trnava, Slovakia
4INAF–IASF Palermo, via Ugo la Malfa, 153, I-90146 Palermo, Italy
5Department of Astronomy, San Diego State University, San Diego, CA 92182, USA
6European Space Astronomy Agency (ESA), European Space Astronomy Center (ESAC), Camino Bajo del Castillo s/n, E-28692 Villanueva

de la Cañada, Madrid, Spain
7Department of Physics and Astronomy, Padova University, via Marzolo, 3, I-35131 Padova, Italy
8INFN–Sezione di Padova, Via Marzolo, 8, I-35131 Padova, Italy
9Department of Physics and Astronomy, Padova University, vicolo Osservatorio, 3, I-35122 Padova, Italy
10Department of Physics, Technion, Haifa 32000, Israel
11Astrophysics Research Institute, Liverpool John Moores University, IC2, Brownlow Hill, Liverpool L3 5RF, UK
12Institut de Ciencies de l’Espai (ICE–CSIC), Campus UAB, c/ Can Magrans s/n, E-08193, Bellaterra, Spain
13Institut d’Estudis Espacials de Catalunya, c/Gran Capita 2-4, Ed. Nexus-201, E-08034, Barcelona, Spain
14Departament de F́ısica, EEBE, Universitat Politecnica de Catalunya. BarcelonaTech., Av. d’Eduard Maristany 10-14, E-08019, Barcelona,

Spain

We examine four high-resolution reflection grating spectrometers (RGS) spectra of the February 2009 outburst of the
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luminous recurrent nova LMC2009a. They were very complex and rich in intricate absorption and emission features.
The continuum was consistent with a dominant component originating in the atmosphere of a shell burning white
dwarf (WD) with peak effective temperature between 810 000 K and a million K, and mass in the 1.2–1.4 M⊙ range.
A moderate blue shift of the absorption features of a few hundred km s−1 can be explained with a residual nova
wind depleting the WD surface at a rate of about 10−8 M⊙ yr−1. The emission spectrum seems to be due to both
photoionization and shock ionization in the ejecta. The supersoft X-ray flux was irregularly variable on time-scales
of hours, with decreasing amplitude of the variability. We find that both the period and the amplitude of another,
already known 33.3-s modulation varied within time-scales of hours.We compared NLMC2009a with other Magellanic
Clouds novæ, including four serendipitously discovered as supersoft X-ray sources (SSS) among 13 observed within 16
yr after the eruption. The new detected targets were much less luminous than expected: we suggest that they were
partially obscured by the accretion disc. Lack of SSS detections in the Magellanic Clouds novæ more than 5.5 yr after
the eruption constrains the average duration of the nuclear burning phase.

Published in MNRAS

IKT16 a.k.a. PSRJ0058−7218: discovery of a 22 ms energetic
rotation-powered pulsar in the Small Magellanic Cloud

C. Maitra1, P. Esposito 2,3, A. Tiengo2,3,4, J. Ballet5, F. Haberl1, S. Dai6,7, M.D. Filipović6 and M. Pilia8

1Max Planck Institute for Extraterrestrial Physics, Germany
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3INAF, Milano, Italy
4Instituto Nazionale di Fisica Cosmica di Milano, Italy
5AIM, CEA, CNRS, France
6Western Sydney University, Australia
7CSIRO, Australia
8INAF, Selargius, Italy

We report here on the discovery with XMM–Newton of pulsations at 22 ms from the central compact source associated
with IKT16, a supernova remnant in the Small Magellanic Cloud (SMC). The measured spin period and spin period
derivative correspond to 21.7661076(2) ms and 2.9(3) × 10−14 s s−1, respectively. Assuming standard spin-down by
magnetic dipole radiation, the spin-down power corresponds to 1.1 × 1038 erg s−1 implying a Crab-like pulsar. This
makes it the most energetic pulsar discovered in the SMC so far and a close analogue of PSRJ0537−6910, a Crab-like
pulsar in the Large Magellanic Cloud. The characteristic age of the pulsar is 12 kyr. Having for the first time a period
measure for this source, we also searched for the signal in archival data collected in radio with the Parkes telescope
and in γ-rays with the Fermi/LAT, but no evidence for pulsation was found in these energy bands.

Published in MNRAS, 507, L1 (2021)
Available from https://arxiv.org/abs/2105.07779

Job Advert

Astronomy and Astrophysics Prize Fellowship

The Physics and Astronomy Department at Iowa State University invites applications to its inaugural Astronomy and
Astrophysics Prize Fellowship. This 3-year fellowship supports independent research by an early-career scientist in
astronomy and astrophysics. The fellow is expected to move to Ames at the start of appointment (Summer 2022) and
actively participate to the scientific life of the department.

9

https://arxiv.org/abs/2105.07779


Astronomy research at ISU spans both observation and theory in a variety of disciplines, from stellar astronomy, to
interstellar medium physics, high energy astrophysics, galaxy evolution, and planetary systems. The new Fellow will be
free to carry their own research program, although research interests intersecting with current A&A faculty (including
research on Magellanic Clouds and other Local Group galaxies) are preferred. Applicants must have completed all
requirements for a Ph.D. in astronomy, astrophysics or related fields prior to appointment.

The fellow will receive an annual salary of $65,000 with competitive benefits package, relocation reimbursement up
to $2,500 and annual research funds of $10,000. The application deadline is December 15, 2021, but late applications
may be considered until the position is filled.

For more information, see http://jobregister.aas.org/ad/a6e7ca3b.
Inquiries: Attn. to Massimo Marengo, mmarengo@iastate.edu.
Apply through the Iowa State online application form linked below.

See also https://isu.wd1.myworkdayjobs.com/IowaStateJobs/job/Ames-IA/Postdoc-Research-Associate R6505
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