
THE MAGELLANIC CLOUDS
NEWSLETTER

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

No. 124 — 1 August 2013

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

Editor: Jacco van Loon

Editorial

Dear Colleagues,

It is my pleasure to present you the 124th issue of the Magellanic Clouds Newsletter. Enjoy it!

Congratulations to Anders Nyholm for his M.Sc. thesis on the metallicities of RRLyræ in the SMC. We wish him all
the best in his future career.

Those of you who like to understand better the interstellar dust, circumstellar dust, supernova dust, embedded star
formation, et cetera in the Magellanic Clouds may be interested in the conference in Taiwan later this year.

The next issue is planned to be distributed on the 1st of October, 2013.

Editorially Yours,

Jacco van Loon
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Refereed Journal Papers

A sample of relatively unstudied star clusters in the Large Magellanic
Cloud: fundamental parameters determined from Washington

photometry
Tali Palma1,2, Juan J. Clariá1,2, Doug Geisler3, Andrés E. Piatti2,4 and Andrea V. Ahumada1,2

1Observatorio Astronómico, Universidad Nacional de Córdoba, Argentina
2CONICET, Argentina
3Departamento de Astronomı́a, Universidad de Concepción, Chile
4Instituto de Astronomı́a y F́ısica del Espacio, Buenos Aires, Argentina

To enlarge our growing sample of well-studied star clusters in the Large Magellanic Cloud (LMC), we present CCD
Washington CT1 photometry to T1 ∼ 23 mag in the fields of twenty-three mostly unstudied clusters located in the
inner disc and outer regions of the LMC. We estimated cluster radii from star counts. Using the cluster Washington
(T1,C–T1) colour–magnitude diagrams, statistically cleaned from field star contamination, we derived cluster ages
and metallicities from a comparison with theoretical isochrones of the Padova group. Whenever possible, we also
derived ages using ∆T1 – the magnitude difference between the red giant clump and the main sequence turn off –
and estimated metallicities from the standard giant branch procedure. We enlarged our sample by adding clusters
with published ages and metallicities determined on a similar scale by applying the same methods. We examined
relationships between their positions in the LMC, ages and metallicities. We find that the two methods for age and
metallicity determination agree well with each other. Fourteen clusters are found to be intermediate-age clusters (1–2
Gyr), with [Fe/H] values ranging from −0.4 to −0.7. The remaining nine clusters turn out to be younger than 1 Gyr,
with metallicities between 0.0 and −0.4. Our 23 clusters represent an increase of ∼ 30% in the current total amount
number of well-studied LMC clusters using Washington photometry. In agreement with previous studies, we find no
evidence for a metallicity gradient. We also find that the younger clusters were formed closer to the LMC centre than
the older ones.

Accepted for publication in A&A
Available from arXiv:1305.7426

Galactic fly-bys: New source of lithium production
Tijana Prodanović1, Tamara Bogdanović2,3 and Dejan Urošević4

1Department of Physics, Faculty of Sciences, University of Novi Sad, Serbia
2School of Physics, Georgia Institute of Technology, USA
3Center for Relativistic Astrophysics, School of Physics, Georgia Tech, USA
4Department of Astronomy, Faculty of Mathematics, University of Belgrade, Serbia

Observations of low-metallicity halo stars have revealed a puzzling result: the abundance of 7Li in these stars is at
least three times lower than their predicted primordial abundance. It is unclear whether the cause of this disagreement
is a lack of understanding of lithium destruction mechanisms in stars or the non-standard physics behind the big bang
nucleosynthesis (BBN). Uncertainties related to the destruction of lithium in stars can be circumvented if lithium
abundance is measured in the ”pristine” gas of the low metallicity systems. The first measurement in one such system,
the Small Magellanic Cloud (SMC), was found to be at the level of the pure expected primordial value, but is on
the other hand, just barely consistent with the expected galactic abundance for the system at the SMC metallicity,
where important lithium quantity was also produced in interactions of galactic cosmic rays and presents an addition
to the already present primordial abundance. Because of the importance of the SMC lithium measurement for the
resolution of the lithium problem, we here draw attention to the possibility of another post-BBN production channel
of lithium, which could present an important addition to the observed SMC lithium abundance. Besides standard
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galactic cosmic rays, additional post-BBN production of lithium might come from cosmic rays accelerated in galaxy–
galaxy interactions. This might be important for a system such is the SMC, which has experienced galaxy harassment
in its history. Within a simplified but illustrative framework we demonstrate that large-scale tidal shocks from a few
galactic fly-bys can possibly produce lithium in amounts comparable to those expected from the interactions of galactic
cosmic-rays produced in supernovæ over the entire history of a system. In case of the SMC, we find that only two such
fly-bys could possibly account for as much lithium as the standard, galactic cosmic ray production channel. However,
adding any a new mechanism for post-BBN production of lithium, like the one proposed here, would contribute to the
observed SMC lithium abundance, causing this measurement to be more in tension with the primordial abundance
predicted by the standard BBN.

Published in Physical Review D
Available from arXiv:1211.3118
and from http://link.aps.org/doi/10.1103/PhysRevD.87.103014

Discovery of four water masers in the Small Magellanic Cloud
S.L. Breen1, J.E.J. Lovell2, S.P. Ellingsen2, S. Horiuchi1, A.J. Beasley3 and K. Marvel4

1CSIRO Astronomy and Space Science, Australia
2University of Tasmania, Australia
3National Radio Astronomy Observatory, USA
4American Astronomical Society, USA

We report the detection of four water masers within the Small Magellanic Cloud (SMC): two discovered with the
70-m Tidbinbilla radio telescope, and two discovered with the Australia Telescope Compact Array (ATCA). Precise
positions of all four masers have been derived from ATCA observations, and the characteristics of each water maser
have been monitored over a period of several years. Sensitive observations towards two previously detected water
masers reported in the literature failed to detect any emission. The detected water masers show evidence of higher
levels of temporal variability than equivalent Galactic sources, and one of the features associated with NGC 346 IR1
shows an acceleration of 9.6 km s−1 yr−1 over a 31-d period. Sensitive targeted observations for methanol and OH
masers failed to detect any accompanying emission – in the case of methanol perhaps highlighting an under abundance
in the SMC, consistent with expectations due to lower metallicity. The water masers are both bright and compact
making them excellent targets for Very Long Baseline Interferometry (VLBI) observations, which can potentially
measure the proper motion of the SMC (∼ 1–2 mas yr−1) with temporal baselines of ∼ 12 months. Such observations
would utilize sources associated with only the current epoch of star formation and hence have several advantages over
alternative methods.

Published in MNRAS, 432, 1382 (2013)
Available from arXiv:1304.1213

Three dimensional evolution of SN1987A in a self-gravitating disk
Lorenzo Zaninetti1

1Dipartimento di Fisica, Via Pietro Giuria 1, Torino, Italy

The introduction of an exponential or power law gradient in the interstellar medium (ISM) allows to produce an
asymmetric evolution of the supernova remnant (SNR) when the framework of the thin layer approximation is adopted.
Unfortunately both the exponential and power law gradients for the ISM do not have a well defined physical meaning.
The physics conversely is well represented by an isothermal self-gravitating disk of particles whose velocity is everywhere
Maxwellian. We derived a law of motion in the framework of the thin layer approximation with a control parameter
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of the swept mass. The photon’s losses, that are often neglected in the thin layer approximation, are modeled trough
a velocity dependence. The developed framework is applied to SNR 1987A and the three observed rings are simulated.

Published in The International Journal of Astronomy and Astrophysics, 3, 93 (2013)
Available from arXiv:1306.1381

CXOU J005047.9−731817: a 292-s X-ray binary pulsar in the Small
Magellanic Cloud

P. Esposito1, G.L. Israel2, L. Sidoli1, G.A. Rodŕıguez Castillo2,3, N. Masetti4, P. D’Avanzo5 and S. Campana5

1IASF–Milano (INAF), via E. Bassini 15, I-20133 Milano, Italy
2Osservatorio Astronomico di Roma (INAF), via Frascati 33, I-00040 Monteporzio Catone, Italy
3Dipartimento di Fisica, U. Roma ”La Sapienza”, p.le Aldo Moro 2, I-00185 Roma, Italy
4IASF–Bologna (INAF), via P. Gobetti 101, I-40129 Bologna, Italy
5Osservatorio Astronomico di Brera (INAF), via E. Bianchi 46, I-23807, Merate, Italy

We report on the discovery of a transient X-ray pulsars, located in the Small Magellanic Cloud, with a pulse period
of 292 s. A series of Chandra pointings fortuitously recorded in 2010 April–May the occurrence of a two-weeks-long
outburst, during which the source luminosity increased by a factor of about 100, reaching a peak of ∼ 1036 erg s−1 (for
a distance of 61 kpc). Complex-shape and energy-dependent pulsations were detected close to the outburst peak and
during the very first part of its decay phase. During the outburst, the phase-averaged spectrum of the pulsar was well
described by an absorbed power law with photon index ∼ 0.6, but large variations as a function of phase were present.
The source was also detected by Chandra several times (during 2002, 2003, 2006, and 2010) at a quiescent level of
∼ 1034 erg s−1. In 2012 we performed an infrared photometric follow-up of the R ∼ 15 mag optical counterpart with
the ESO/VLT and a spectroscopic observation by means of the CTIO telescope. The optical spectra suggest a late-Oe
or early-Be V–III luminosity-class star, though a more evolved companion cannot be ruled out by our data (we can
exclude a luminosity class I and a spectral type later than B2). Finally, we show that the outburst main parameters
(duration and peak luminosity) can be accounted for by interpreting the source transient activity as a type I outburst
in a Be X-ray binary.

Accepted for publication in MNRAS
Available from arXiv:1306.1106

Emission-line stars in the LMC: the Armagh survey, and a
metacatalogue

Ian Howarth1

1Dept. Physics & Astronomy, UCL, UK

Aims: Accurate astrometry is required to reliably cross-match 20th-century photographic catalogues against 21st-
century digital surveys. The present work provides modern-era identifications and astrometry for the 801 emission-line
objects ”of stellar appearance” in the Armagh survey (the largest of its nature to date).
Methods: Targets have been individually identified in digital images using the Armagh Atlas and, in most cases,
unambiguously matched to entries in the UCAC astrometric catalogues.
Results: Astrometry with sub-arcsecond precision is now available for all the major photographic spectroscopic surveys
of the LMC. The results are used to compile an annotated metacatalogue of 1675 individual, spectroscopically identified
candidate Hα-emission stars, including detailed cross-matching between catalogues, and resolving many (though not
all) identification ambiguities in individual primary sources.

Accepted for publication in A&A
Available from arXiv:1306.1765
and from ftp://ftp.star.ucl.ac.uk/idh/LMCe
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An in-depth view of the mid-infrared properties of point sources and
the diffuse ISM in the SMC giant H ii region, N 66

David G. Whelan1, Vianney Lebouteiller2, Frédéric Galliano2, Els Peeters3,6, Jerónimo Bernard-Salas4,7, Kelsey E.

Johnson1,8, Rémy Indebetouw1,8 and Bernhard Brandl5

1University of Virginia, USA
2CEA Saclay, France
3University of Western Ontario, Canada
4IAS Orsay, France
5Leiden University, The Netherlands
6SETI Institute, USA
7Open University, UK
8National Radio Astronomy Observatory, USA

The focus of this work is to study mid-infrared point sources and the diffuse interstellar medium (ISM) in the low-
metallicity (∼ 0.2 Z⊙) giant H ii region N 66 in order to determine properties that may shed light on star formation in
these conditions. Using the Spitzer Space Telescope’s Infrared Spectrograph, we study polycyclic aromatic hydrocarbon
(PAH), dust continuum, silicate, and ionic line emission from 14 targeted infrared point sources as well as spectra of
the diffuse ISM that is representative of both the photodissociation regions (PDRs) and the H ii regions. Among the
point source spectra, we spectroscopically confirm that the brightest mid-infrared point source is a massive embedded
young stellar object, we detect silicates in emission associated with two young stellar clusters, and we observe spectral
features of a known B[e] supergiant that are more commonly associated with Herbig Be stars. In the diffuse ISM,
we provide additional evidence that the very small grain population is being photodestroyed in the hard radiation
field. The 11.3-µm PAH complex emission exhibits an unexplained centroid shift in both the point source and ISM
spectra that should be investigated at higher signal-to-noise and resolution. Unlike studies of other regions, the 6.2-µm
and 7.7-µm band fluxes are decoupled; the data points cover a large range of λ7.7/λ11.3 PAH ratio values within a
narrow band of λ6.2/λ11.3 ratio values. Furthermore, there is a spread in PAH ionization, being more neutral in the
dense PDR where the radiation field is relatively soft, but ionized in the diffuse ISM/PDR. By contrast, the PAH
size distribution appears to be independent of local ionization state. Important to unresolved studies of extragalactic
low- metallicity star-forming regions, we find that emission from the infrared-bright point sources accounts for only
20–35% of the PAH emission from the entire region. These results make a comparative dataset to other star-forming
regions with similarly hard and strong radiation fields.

Published in ApJ, 771, 16 (2013)
Available from arXiv:1306.2327

On the form of the Spitzer Leavitt law and its dependence on metallicity
D. Majaess1, D.G. Turner2 and W. Gieren3

1Halifax, Nova Scotia, Canada
2Saint Mary’s University, Halifax, Nova Scotia, Canada
3Universidad de Concepción, Concepción, Chile

The form and metallicity-dependence of Spitzer mid-infrared Cepheid relations are a source of debate. Consequently,
Spitzer 3.6 and 4.5 µm period–magnitude and period–color diagrams were re-examined via robust routines, thus
providing the reader an alternative interpretation to consider. The relations (nearly mean-magnitude) appear non-
linear over an extensive baseline (0.45 < log P0 < 2.0), particularly the period–color trend, which to first-order follows
constant (3.6–4.5) color for shorter-period Cepheids and may transition into a bluer convex trough at longer-periods.
The period–magnitude functions can be described by polynomials (e.g., [3.6 µm] = K0 − (3.071 ± 0.059) log P0 −
(0.120± 0.032) log P 2

0 ), and Cepheid distances computed using 3.6 and 4.5 µm relations agree with each other and the
latter provides a first-order consistency check (CO sampled at 4.5 µm does not seriously compromise those distances).
The period–magnitude relations appear relatively insensitive to metallicity variations ([Fe/H] ∼ 0 to −0.75, |γ| <
0.1 mag dex−1), a conclusion inferred partly from comparing galaxy distances established from those relations and
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NED-D (n > 700), yet a solid conclusion awaits comprehensive mid-infrared observations for metal-poor Cepheids
in IC 1613 ([Fe/H] −1). The Cepheid-based distances were corrected for dust obscuration using a new ratio (i.e.,
A(3.6)/E(B − V ) = 0.18 ± 0.06) deduced from GLIMPSE (Spitzer) data.

Accepted for publication in ApJ
Available from arXiv:1306.0011

Superorbital phase-resolved analysis of SMCX-1
Chin-Ping Hu1, Yi Chou1, Ting-Chang Yang1 and Yi-Hao Su1

1Institute of Astronomy, National Central University, 32001, Taiwan

The high-mass X-ray binary SMC X-1 is an eclipsing binary with an orbital period of 3.89 d. This system exhibits
a superorbital modulation with a period varying between ∼ 40 d and ∼ 65 d. The instantaneous frequency and the
corresponding phase of the superorbital modulation can be obtained by a recently developed time-frequency analysis
technique, the Hilbert–Huang transform (HHT). We present a phase-resolved analysis of both the spectra and the
orbital profiles with the superorbital phase derived from the HHT. The X-ray spectra observed by the Proportional
Counter Array onboard the Rossi X-ray Timing Explorer are fitted well by a blackbody plus a Comptonized component.
The plasma optical depth, which is a good indicator of the distribution of material along the line of sight, is significantly
anti-correlated with the flux detected at 2.5–25 keV. However, the relationship between the plasma optical depth and
the equivalent width of the iron line is not monotonic: there is no significant correlation for fluxes higher than ∼ 35
mCrab but clear positive correlation when the intensity is lower than ∼ 20 mCrab. This indicates that the iron line
production is dominated by different regions of this binary system in different superorbital phases. To study the
dependence of the orbital profile on the superorbital phase, we obtained the eclipse profiles by folding the All Sky
Monitor light curve with the orbital period for different superorbital states. A dip feature, similar to the pre-eclipse dip
in Her X-1, lying at orbital phase ∼ 0.6–0.85, was discovered during the superorbital transition state. This indicates
that the accretion disk has a bulge that absorbs considerable X-ray emission in the stream-disk interaction region.
The dip width is anti-correlated with the flux, and this relation can be interpreted by the precessing tilted accretion
disk scenario.

Accepted for publication in The Astrophysics Journal
Available from arXiv:1306.5819

The lowest metallicity stars in the LMC: clues from MaGICC
simulations

Chris B. Brook1, Maider S. Miranda1 et al.

1Universidad Autónoma de Madrid, Spain

Using a cosmological hydrodynamical simulation of a galaxy of similar mass to the Large Magellanic Cloud (LMC),
we examine the predicted characteristics of its lowest metallicity populations. In particular, we emphasise the spatial
distributions of first (Pop III) and second (polluted by only immediate Pop III ancestors) generation stars. We find
that primordial composition stars form not only in the central galaxy’s progenitor, but also in locally collapsed sub-
halos during the early phases of galaxy formation. The lowest metallicity stars in these sub-halos end up in a relatively
extended distribution around the host, with these accreted stars possessing present-day galactocentric distances as
great as ∼ 40 kpc. By contrast, the earliest stars formed within the central galaxy remain in the inner region, where
the vast majority of star formation occurs, for the entirety of the simulation. Consequently, the fraction of stars that
are from the earliest generation increases strongly with radius.

Accepted for publication in PASA
Available from arXiv:1306.3559
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The massive satellite population of Milky Way-sized galaxies
Aldo Rodŕıguez-Puebla1, Vladimir Avila-Reese1 and Niv Drory2

1Instituto de Astronomı́a, Universidad Nacional Autónoma de México, A.P. 70-264, 04510, México, D.F., México
2McDonald Observatory, The University of Texas at Austin, 1 University Station, Austin, TX 78712-0259, USA

Several occupational distributions for satellite galaxies more massive than Ms ∼ 4 × 107 M⊙ around Milky-Way
(MW)-sized hosts are presented and used to predict the internal dynamics of these satellites as a function of Ms. For
the analysis, a large galaxy group mock catalog is constructed on the basis of (sub)halo-to-stellar mass relations fully
constrained with currently available observations, namely the galaxy stellar mass function decomposed into centrals
and satellites, and the two-point correlation functions at different masses. We find that 6.6% of MW-sized galaxies
host 2 satellites in the mass range of the Small and Large Magellanic Clouds (SMC and LMC, respectively). The
probabilities of the MW-sized galaxies to have 1 satellite equal or larger than the LMC or 2 satellites equal or larger
than the SMC or 3 satellites equal or larger than Sagittarius (Sgr) are ∼ 0.26, 0.14, and 0.14, respectively. The
cumulative satellite mass function of the MW, Ns(> Ms), down to the mass of the Fornax dwarf is within the 1-σ
distribution of all the MW-sized galaxies. We find that MW-sized hosts with 3 satellites more massive than Sgr (as the
MW) are among the most common cases. However, the most and second most massive satellites in these systems are
smaller than the LMC and SMC by roughly 0.7 and 0.8 dex, respectively. We conclude that the distribution Ns(> Ms)
for MW-sized galaxies is quite broad, the particular case of the MW being of low frequency but not an outlier. The
halo mass of MW-sized galaxies correlates only weakly with Ns(> Ms). Then, it is not possible to accurately determine
the MW halo mass by means of its Ns(> Ms); from our catalog we constrain a lower limit of 1.38 × 1012 M⊙ at the
1-σ level. Our analysis strongly suggests that the abundance of massive subhalos should agree with the abundance of
massive satellites in all MW-sized hosts, i.e. there is not a (massive) satellite missing problem for the ΛCDM cosmology.
However, we confirm that the maximum circular velocity, vmax, of the subhalos of satellites smaller than Ms ∼ 108 M⊙

is systematically larger than the vmax inferred from current observational studies of the MW bright dwarf satellites;
at difference of previous works, this conclusion is based on an analysis of the overall population of MW-sized galaxies.
Some pieces of evidence suggest that the issue could refer only to satellite dwarfs but not to central dwarfs; then,
environmental processes associated to dwarfs inside host halos combined with SN-driven core expansion should be at
the basis of the lowering of vmax.

Accepted for publication in ApJ
Available from arXiv:1306.4328

Cosmic ray acceleration and Balmer emission from SNR0509−67.5
G. Morlino1, P. Blasi1,2, R. Bandiera1 and E. Amato1

1INAF/Oss. Astrofisico di Arcetri, Largo E. Fermi, 5, 50125, Firenze, Italy
2INFN/Gran Sasso Science Institute, viale F. Crispi 7, 67100 L’Aquila, Italy

Context: Observation of Balmer lines from the region around the forward shock of supernova remnants may provide
precious information on the shock dynamics and on the efficiency of particle acceleration at the shock.
Aims: We calculate the Balmer line emission and the shape of the broad Balmer line for parameter values suitable
for SNR0509−67.5, as a function of the cosmic ray acceleration efficiency and of the level of thermal equilibration
between electrons and protons behind the shock. This calculation aims at using the width of the broad Balmer line
emission to infer the cosmic ray acceleration efficiency in this remnant.
Methods: We use the recently developed non-linear theory of diffusive shock acceleration in the presence of neutrals.
The semi-analytical approach that we developed includes a description of magnetic field amplification as due to resonant
streaming instability, the dynamical reaction of both accelerated particles and turbulent magnetic field on the shock,
and all channels of interaction between neutral atoms and background plasma that change the shock dynamics.
Results: We achieve a quantitative assessment of the CR acceleration efficiency in SNR 0509−67.5 as a function of
the shock velocity and different levels of electron-proton thermalization in the shock region. If the shock moves faster
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than ∼ 4500 km s−1, one can conclude that particle acceleration must be taking place with efficiency of several tens of
percent. For lower shock velocity the evidence for particle acceleration becomes less clear because of the uncertainty
in the electron-ion equilibration downstream. We also discuss the role of future measurements of the narrow Balmer
line.

Submitted to Astronomy & Astrophysics
Available from arXiv:1306.6762

Unveiling the nature of INTEGRAL objects through optical
spectroscopy. X. A new multi-year, multi-observatory campaign

Nicola Masetti1, Pietro Parisi2, Eliana Palazzi1 et al.

1INAF/IASF di Bologna, Italy
2INAF/IAPS, Rome, Italy

Within the framework of our program (running since 2004) of identification of hard X-ray INTEGRAL sources through
optical spectroscopy, we present the results concerning the nature of 33 high-energy objects. The data were acquired
with the use of six telescopes of different sizes and from one on-line archive. The results indicate that the majority of
these objects (23 out of 33) are active galactic nuclei (AGNs), whereas 10 are sources in the local Universe with eight
of which in the Galaxy and two in the Small Magellanic Cloud (SMC). Among the identified AGNs, 13 are of Type 1
(i.e., with broad emission lines), eight are of Type 2 (with narrow emissions only), and two are X-ray bright, optically
normal galaxies with no apparent nuclear activity in the optical. Six of these AGNs lie at high redshift (z > 0.5).
Concerning local objects, we found that five of them are Galactic cataclysmic variables, three are high-mass X-ray
binaries (two of which lying in the SMC), one is a low-mass X-ray binary, and one is classified as a flare star that is
likely of RSCVn type. The main optical properties and inferred physical characteristics of these sources are presented
and discussed.

Accepted for publication in A&A
Available from arXiv:1307.2898

Long-term evolution of the neutron-star spin period of SXP 1062
R. Sturm1, F. Haberl1, L.M. Oskinova2, M.P.E. Schurch3, V. Hénault-Brunet4, J.S. Gallagher III5 and A. Udalski6

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748 Garching, Germany
2Institute for Physics and Astronomy, University Potsdam, 14476 Potsdam, Germany
3Astrophysics, Cosmology and Gravity Centre (ACGC), Astronomy Department, University of Cape Town, Rondebosch, Private Bag X1

7701, South Africa
4Scottish Universities Physics Alliance (SUPA), Institute for Astronomy, University of Edinburgh, Blackford Hill, Edinburgh EH9 3HJ,

UK
5Department of Astronomy, University of Wisconsin-Madison, 5534 Sterling, 475 North Charter Street, Madison, WI 53706, USA
6Warsaw University Observatory, Aleje Ujazdowskie 4, 00-478 Warsaw, Poland

The Be/X-ray binary SXP 1062 is of especial interest owing to the large spin period of the neutron star, its large spin-
down rate, and the association with a supernova remnant constraining its age. This makes the source an important
probe for accretion physics. To investigate the long-term evolution of the spin period and associated spectral variations,
we performed an XMM-Newton target-of-opportunity observation of SXP 1062 during X-ray outburst. Spectral and
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timing analysis of the XMM-Newton data was compared with previous studies, as well as complementary Swift/XRT
monitoring and optical spectroscopy with the SALT telescope were obtained. The spin period was measured to be
Ps = (1071.01±0.16) s on 2012 Oct 14. The X-ray spectrum is similar to that of previous observations. No convincing
cyclotron absorption features, which could be indicative for a high magnetic field strength, are found. The high-
resolution RGS spectra indicate the presence of emission lines, which may not completely be accounted for by the
SNR emission. The comparison of multi-epoch optical spectra suggest an increasing size or density of the decretion
disc around the Be star. SXP 1062 showed a net spin-down with an average of Ṗs = (2.27±0.44) s yr−1 over a baseline
of 915 days.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1304.6022

ALMA resolves 30Doradus: sub-parsec molecular cloud structure near
the closest super-star cluster

Rémy Indebetouw1,2, Crystal Brogan1, C.H. Rosie Chen3, Adam Leroy1, Kelsey Johnson2, Erik Muller4, Suzanne

Madden5, Diane Cormier6, Frederic Galliano5, Annie Hughes7, Todd Hunter1, Akiko Kawamura4, Amanda Kepley1,

Vianney Lebouteiller5, Margaret Meixner8, Joana M. Oliveira9, Toshikazu Onishi10 and Tatiana Vasyunina11

1National Radio Astronomy Observatory, USA
2Department of Astronomy, University of Virginia, USA
3Max-Planck-Institut für Radioastronomie, Germany
4National Astronomical Observatory of Japan, Japan
5Commissariat a L’Énergie Atomique de Saclay, France
6Zentrum für Astronomie der Universität Heidelberg, Germany
7Max-Planck-Institut für Astronomie, Germany
8Space Telescope Science Institute, USA
9Keele University, UK
10Osaka Prefecture University, Japan
11Department of Chemistry, University of Virginia, USA

We present ALMA observations of 30 Doradus – the highest resolution view of molecular gas in an extragalactic
star formation region to date (∼ 0.4 pc ×0.6 pc). The 30 Dor-10 cloud north of R 136 was mapped in 12CO 2–1,
13CO 2–1, C18O 2–1, 1.3 mm continuum, the H30α recombination line, and two H2CO 3–2 transitions. Most 12CO
emission is associated with small filaments and clumps (< 1 pc, ∼ 103 M⊙ at the current resolution). Some clumps
are associated with protostars, including ”pillars of creation” photoablated by intense radiation from R136. Emission
from molecular clouds is often analyzed by decomposition into approximately beam-sized clumps. Such clumps in
30 Doradus follow similar trends in size, linewidth, and surface density to Milky Way clumps. The 30 Doradus clumps
have somewhat larger linewidths for a given size than predicted by Larson’s scaling relation, consistent with pressure
confinement. They extend to higher surface density at a given size and linewidth compared to clouds studied at 10-pc
resolution. These trends are also true of clumps in Galactic infrared-dark clouds; higher resolution observations of
both environments are required. Consistency of clump masses calculated from dust continuum, CO, and the virial
theorem reveals that the CO abundance in 30 Doradus clumps is not significantly different from the LMC mean, but
the dust abundance may be reduced by ∼ 2. There are no strong trends in clump properties with distance from R136;
dense clumps are not strongly affected by the external radiation field, but there is a modest trend towards lower dense
clump filling fraction deeper in the cloud.

Accepted for publication in ApJ
Available from arXiv:1307.3680
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The VMC survey – IX. Pilot study of the proper motion of stellar
populations in the LMC from 2MASS and VISTA data

M.-R.L. Cioni1,2,3, L. Girardi4, M.I. Moretti5, T. Piffl1, V. Ripepi5, S. Rubele4, R.-D. Scholz1, K. Bekki6, G.

Clementini7, V. Ivanov8, J.M. Oliveira9 and J.Th. van Loon9

1Leibniz-Institute for Astrophysics Potsdam, An der Sternwarte 16, 14482 Potsdam, Germany
2University Observatory Munich, Scheinerstraße 1, 81679 München, Germany
3University of Hertfordshire, Physics Astronomy and Mathematics, Hatfield AL10 9AB, United Kingdom
4INAF, Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, 35122 Padova, Italy
5INAF, Osservatorio Astronomico di Capodimonte, via Moiariello 16, 80131 Napoli, Italy
6ICRAR, M468, University of Western Australia, 35, Stirling Hwy, Crawley 6009, Western Australia
7INAF, Osservatorio Astronomico di Bologna, via Ranzani 1, 40127 Bologna, Italy
8European Southern Observatory, Av. Alonso de Cordoba 3107, Casilla 19, Santiago, Chile
9Lennard-Jones Laboratories, Keele University, School of Physics and Geographical Sciences, ST5 5BG, United Kingdom

Proper motion studies are fundamental ingredients in the understanding of the orbital history of galaxies. Current
measurements do not yet provide a satisfactory answer to the possible scenarios for the formation and evolution of the
Magellanic Clouds and of the Bridge and Stream that link them with each other and our Galaxy. We use multi-epoch
near-infrared observations from the VISTA survey of the Magellanic Cloud system (VMC) to measure the proper
motion of stars of the Large Magellanic Cloud, in one tile of 1.5 deg2 centred at (α, δ) = (05:59:23.136, −66:20:28.68)
and including the South Ecliptic Pole, with respect to their 2MASS position over a time baseline of ∼ 10 years. Proper
motions from VMC observations only, spanning a time range of ∼ 1 year, are also derived. Stars of different ages are
selected from the colour–magnitude diagram, (J−Ks) vs. Ks, and their average coordinate displacement is computed
from the difference between Ks-band observations from VMC and 2MASS or among VMC data alone for stars as faint
as Ks = 19 mag. Proper motions are derived by averaging up to seven 2MASS–VMC combinations in the first case
and from the slope of the best fit line among the seven VMC epochs in the second case. Separate proper motion
values are obtained for Cepheids, RR Lyræ stars, Long Period Variables and Eclipsing Binary stars in the field. The
proper motion of ∼ 40, 000 LMC stars in the tile, with respect to ∼ 8000 background galaxies, obtained from VMC
data alone, is µα cos δ = +2.20 ± 0.06(stat) ± 0.29(sys) and µδ = +1.70 ± 0.06(stat) ± 0.30(sys) mas yr−1. This
value is in excellent agreement with previous measurements in a nearby field and is independent from 2MASS–VMC
systematics, colour, magnitude and position. It is also clearly distinct from the proper motion derived for stars of the
Milky Way foreground. The relative proper motion between the foreground stars and the LMC stars is ∼ 5 mas yr−1.
Furthermore, we measure a decrease of the proper motion with increasing logarithm of stellar age for LMC stars.
This study, based on just one VMC tile, shows the potential of the 2MASS–VMC and VMC–VMC combinations for
a comprehensive investigation of the proper motion across the Magellanic system.

Submitted to Astronomy and Astrophysics
Available from arXiv:1306.4336

Broad-band spectroscopy of the ongoing large eruption of the Luminous
Blue Variable R 71

A. Mehner1, D. Baade2, T. Rivinius1, D. J. Lennon3, C. Martayan1, O. Stahl4 and S. Štefl5

1ESO – European Organisation for Astronomical Research in the Southern Hemisphere, Alonso de Cordova 3107, Vitacura, Santiago de

Chile, Chile
2ESO – European Organisation for Astronomical Research in the Southern Hemisphere, Karl-Schwarzschild-Straße 2, 85748 Garching bei

München, Germany
3ESAC – European Space Astronomy Centre, Camino bajo del Castillo, Urbanizacion Villafranca del Castillo, Villanueva de la Cañada,

28692 Madrid, Spain
4Zentrum für Astronomie der Universität Heidelberg, Landessternwarte, Königstuhl 12, 69117 Heidelberg, Germany
5ESO/ALMA – The European Organisation for Astronomical Research in the Southern Hemisphere/The Atacama Large Millimeter/Submillimeter

Array, Alonso de Cordova 3107, Vitacura, Santiago de Chile, Chile

Aims: The Luminous Blue Variable (LBV) R71 is currently undergoing an eruption, which differs photometrically
and spectroscopically from its last outburst in the 1970s. Valuable information on the physics of LBV eruptions can
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be gained by analyzing the spectral evolution during this eruption and by comparing R71’s present appearance to its
previous outburst and its quiescent state.
Methods: An ongoing monitoring program with VLT/X-shooter will secure key spectral data ranging from visual to
near-infrared wavelengths. Here we present the first spectra obtained in 2012 and compare them to archival VLT/UVES
and MPG/ESO-2.2m/FEROS spectra from 2002 to 2011. The discussed data include pre-eruption spectra in 2002 and
2005, a spectrum of the transitionary phase between quiescent and eruptive state in 2007, and spectra of the eruption
in 2011–2012. Information on R 71’s 1970s outburst is taken from the literature.
Results: The 2011–2012 spectra are dominated by strong neutral and singly ionized metal absorption lines likely formed
in a large “pseudo-photosphere.” We find an unusually low apparent temperature of R 71 of only Teff,2012 ∼ 6 650
K; the star resembles a late F supergiant. R 71’s visual lightcurve had a maximum in 2012 with mV,2012 ∼ 8.7 mag.
Given the uncertainty in the extinction towards R 71, this corresponds to a bolometric luminosity of Mbol,2012 ∼ −9.8
mag to −10.3 mag. R 71’s 2011–2012 spectra do not show H i and Fe ii P Cyg profiles, which were present during its
last outburst in the 1970s and which are normally observed during LBV outbursts. Low-excitation forbidden emission
lines and Fe i PCyg-like profiles from a slowly expanding nebula became apparent in late 2012. These lines originate
likely in the rarefied region above the pseudo-photosphere up to 13 au from the star.
Conclusions: The rise in R 71’s visual magnitude and the low apparent temperature of its pseudo-photosphere dur-
ing the current eruption are unprecedented for this star. R 71 most likely increased its bolometric luminosity by
∆Mbol = 0.4–1.3 mag compared to its quiescent state. The very low temperature of its pseudo-photosphere implies a
very high mass-loss rate on the order of ṀR71,2012 ∼ 5× 10−4 M⊙ yr−1 compared to Ṁquiescence ∼ 3× 10−7 M⊙ yr−1.
The apparent radius increased by a factor of 5 to about 500 R⊙. No fast-moving material indicative of an explosion is
observed. The changes in R 71’s photometry and spectrum are thus likely consequences of a tremendously increased
wind density, which led to the formation of a pseudo-photosphere.

Published in A&A, 555, A116 (2013)
Available from arXiv:1303.1367
and from http://www.aanda.org/articles/aa/pdf/2013/07/aa21323-13.pdf

Evolution and pulsation period change in the Large Magellanic Cloud
Cepheids

Yuri A. Fadeyev1

1Institute of Astronomy, Russian Academy of Sciences, Russia

Theoretical estimates of the pulsation period change rates in LMC Cepheids are obtained from consistent calculation of
stellar evolution and nonlinear stellar pulsation for stars with initial chemical composition X = 0.7, Z = 0.008, initial
masses 5 M⊙ ≤ MZAMS ≤ 9 M⊙ and pulsation periods ranged from 2.2 to 29 day. The Cepheid hydrodynamical models
correspond to the evolutionary stage of thermonuclear core helium burning. During evolution across the instability
strip in the H–R diagram the pulsation period Π of Cepheids is the quadratic function of the evolution time for the
both fundamental mode and first overtone. Cepheids with initial masses MZAMS ≥ 7 M⊙ pulsate in the fundamental
mode and the period change rate Π̇ varies nearly by a factor of two for both crossings of the instability strip. In the
period–period change rate diagram the values of Π and Π̇ concentrate within the strips, their slope and half-width
depending on both the direction of the movement in the H–R-diagram and the pulsation mode. For oscillations in
the fundamental mode the half-widths of the strip are δ log Π̇ = 0.35 and δ log Π̇ = 0.2 for the first and the second
crossings of the instability strip, respectively. Results of computations are compared with observations of nearly 700
LMC Cepheids. Within existing observational uncertainties of Π̇ the theoretical dependences of the period change
rate on the pulsation period are in a good agreement with observations.

Accepted for publication in Astronomy Letters
Available from arXiv:1307.5966
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Dwarf Galaxy Planes: the discovery of symmetric structures in the
Local Group

Marcel S. Pawlowski1, Pavel Kroupa1 and Helmut Jerjen2

1Argelander Institute for Astronomy, University of Bonn, Auf dem Hügel 71, D-53121 Bonn, Germany
2Research School of Astronomy and Astrophysics, Australian National University, Mt. Stromlo Observatory, Cotter Rd., Weston ACT

2611, Australia

Both major galaxies in the Local Group (LG) are surrounded by thin planes of mostly co-orbiting satellite galaxies,
the vast polar structure (VPOS) around the Milky Way (MW) and the Great Plane of Andromeda (GPoA) around
M 31. We summarize the current knowledge concerning these structures and compare their relative orientations by
re-determining their properties in a common coordinate system. The existence of similar, coherent structures around
both major LG galaxies motivates an investigation of the distribution of the more distant non-satellite galaxies in the
LG. This results in the discovery of two planes (diameters of 1–2 Mpc) which contain almost all nearby non-satellite
galaxies. The two LG planes are surprisingly symmetric. They are inclined by only 20◦ relative to the galactic disc of
M 31, are similarly thin (heights of ≈ 60 kpc) and have near-to-identical offsets from the MW and from M31. They
are inclined relative to each other by 35◦. Comparing the plane orientations with each other and with additional
features reveals indications for an intimate connection between the VPOS and the GPoA. They are both polar with
respect to the MW, have similar orbital directions and are inclined by about 45◦ ± 7◦ relative to each other. The
Magellanic Stream approximately aligns with the VPOS and the GPoA, but also shares its projected position and
line-of-sight velocity trend with a part of the dominating structure of non-satellite dwarf galaxies. In addition, the
recent proper motion measurement of M31 indicates a prograde orbit of the MW–M31 system, the VPOS and the
GPoA. The alignment with other features such as the Supergalactic Plane and the over-density in hypervelocity stars
are discussed as well. We end with a short summary of the currently proposed scenarios trying to explain the LG
galaxy structures as either originating from cosmological structures or from tidal debris of a past galaxy encounter.
We emphasise that there currently exists no full detailed model which satisfactorily explains the existence of the thin
symmetric LG planes.

Accepted for publication in MNRAS
Available from arXiv:1307.6210

A primeval Magellanic Stream and others
P. James E. Peebles1 and R. Brent Tully2

1Joseph Henry Laboratories, Princeton University, Princeton, NJ 08544, USA
2nstitute for Astronomy, University of Hawai’i, 2680 Woodlawn Drive, Honolulu, HI 96822 USA

The Magellanic Stream might have grown out of tidal interactions at high redshift, when the young galaxies were
close together, rather than from later interactions among the Magellanic Clouds and Milky Way. This is illustrated
in solutions for the orbits of Local Group galaxies under the cosmological condition of growing peculiar velocities at
high redshift. Massless test particles initially near and moving with the Large Magellanic Cloud in these solutions end
up with distributions in angular position and redshift similar to the Magellanic Stream, though with the usual overly
prominent leading component that the Milky Way corona might have suppressed. Another possible example of the
effect of conditions at high redshift is a model primeval stream around the Local Group galaxy NGC 6822. Depending
on the solution for Local Group dynamics this primeval stream can end up with position angle similar to the H i

around this galaxy, and a redshift gradient in the observed direction. The gradient is much smaller than observed,
but might have been increased by dissipative contraction. Presented also is an even more speculative illustration of
the possible effect of initial conditions, primeval stellar streams around M 31.

Submitted to ApJ
Available from arXiv:1307.5255
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On a possible origin for the lack of old star clusters in the Small
Magellanic Cloud

D.D. Carpintero1,2, F.A. Gómez3,4 and A.E. Piatti5

1Facultad de Ciencias Astronómicas y Geof́ısicas, Universidad Nacional de La Plata, Argentina
2Instituto de Astrof́ısica de La Plata, UNLP-Conicet La Plata, Argentina
3Department of Physics and Astronomy, Michigan State University, East Lansing, MI 48824, USA
4Institute for Cyber-Enabled Research, Michigan State University, East Lansing, MI 48824, USA
5Observatorio Astronómico, Universidad Nacional de Córdoba, Argentina

We model the dynamical interaction between the Small and Large Magellanic Clouds and their corresponding stellar
cluster populations. Our goal is to explore whether the lack of old clusters (>∼7 Gyr) in the Small Magellanic Cloud
(SMC) can be the result of the capture of clusters by the Large Magellanic Cloud (LMC), as well as their ejection
due to the tidal interaction between the two galaxies. For this purpose we perform a suite of numerical simulations
probing a wide range of parameters for the orbit of the SMC about the LMC. We find that, for orbital eccentricities
e ≥ 0.4, approximately 15 per cent of the SMC clusters are captured by the LMC. In addition, another 20 to 50 per
cent of its clusters are ejected into the intergalactic medium. In general, the clusters lost by the SMC are the less
tightly bound cluster population. The final LMC cluster distribution shows a spatial segregation between clusters
that originally belonged to the LMC and those that were captured from the SMC. Clusters that originally belonged
to the SMC are more likely to be found in the outskirts of the LMC. Within this scenario it is possible to interpret
the difference observed between the star field and cluster SMC Age–Metallicity Relationships for ages >∼7 Gyr.

Accepted for publication in Monthly Notices of the Royal Astronomical Society (Letters)
Available from arXiv:1307.6231

The (non-)variability of magnetic chemically peculiar candidates in the
Large Magellanic Cloud

E. Paunzen1,2, Z. Mikulášek1,3, R. Poleski4,5, J. Krtička1, M. Netopil6 and M. Zejda1

1Department of Theoretical Physics and Astrophysics, Masaryk University, Kotláršká 2, CZ 611 37, Brno, Czech Republic
2Rozhen National Astronomical Observatory, Institute of Astronomy of the Bulgarian Academy of Sciences, P.O. Box 136, BG-4700

Smolyan, Bulgaria
3Observatory and Planetarium of Johann Palisa, VŠB – Technical University, Ostrava, Czech Republic
4Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
5Department of Astronomy, Ohio State University, 140 W. 18th Ave., Columbus, OH 43210, USA
6Institut für Astrophysik der Universität Wien, Türkenschanzstr. 17, A-1180 Wien, Austria

The Galactic magnetic chemically peculiar (mCP) stars of the upper main sequence are well known as periodic
spectral and light variables. The observed variability is obviously caused by the uneven distribution of overabundant
chemical elements on the surfaces of rigidly rotating stars. The mechanism causing the clustering of some chemical
elements into disparate structures on mCP stars has not been fully understood up to now. The observations of light
changes of mCP candidates recently revealed in the nearby Large Magellanic Cloud (LMC) should provide us with
information about their rotational periods and about the distribution of optically active elements on mCP stars born
in other galaxies. We queried for photometry at the Optical Gravitational Lensing Experiment (OGLE)-III survey of
published mCP candidates selected because of the presence of the characteristic 5200 Å flux depression. In total, the
intersection of both sources resulted in twelve stars. We performed our own and standard periodogram time series
analyses of all available data. The final results are, amongst others, the frequency of the maximum peak and the
bootstrap probability of its reality. We detected that only two mCP candidates, 190.1 1581 and 190.1 15527, may show
some weak rotationally modulated light variations with periods of 1.23 and 0.49 days; however, the 49% and 32%
probabilities of their reality are not very satisfying. The variability of the other 10 mCP candidates is too low to be
detectable by their V and I OGLE photometry. The relatively low amplitude variability of the studied LMC mCP
candidates sample can be explained by the absence of photometric spots of overabundant optically active chemical
elements. The unexpected LMC mCPs behaviour is probably caused by different conditions during the star formation
in the LMC and the Galaxy.

Published in Astronomy & Astrophysics, 556, A12 (2013)
Available from arXiv:1307.4584
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The XMM-Newton survey of the Small Magellanic Cloud: The X-ray
point-source catalogue

R. Sturm1, F. Haberl1, W. Pietsch1, J. Ballet2, D. Hatzidimitriou3, D.A.H. Buckley4, M. Coe5, M. Ehle6, M.D.

Filipović7, N. La Palombara8 and A. Tiengo8,9,10

1Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748 Garching, Germany
2Laboratoire AIM, CEA/DSM – CNRS – Université Paris Diderot, IRFU/SAp, CEA-Saclay, 91191 Gif-sur-Yvette, France
3Department of Physics, University of Athens, Panepistimiopolis, Zografos, Athens, Greece
4South African Astronomical Observatory, P.O. Box 9, Observatory 7935, Cape Town, South Africa
5School of Physics and Astronomy, University of Southampton, Highfield, Southampton SO17 1BJ, United Kingdom
6XMM-Newton Science Operations Centre, ESAC, ESA, P.O. Box 78, 28691 Villanueva de la Cañada, Madrid, Spain
7University of Western Sydney, Locked Bag 1797, Penrith South DC, NSW1797, Australia
8INAF, Istituto di Astrofisica Spaziale e Fisica Cosmica Milano, via E. Bassini 15, 20133 Milano, Italy
9Istituto Universitario di Studi Superiori di Pavia, Piazza della Vittoria 15, I-27100 Pavia, Italy
10INFN, Istituto Nazionale di Fisica Nucleare, Sezione di Pavia, via A. Bassi 6, I-27100 Pavia, Italy

Local-Group galaxies provide access to samples of X-ray source populations of whole galaxies. The XMM-Newton

survey of the Small Magellanic Cloud (SMC) completely covers the bar and eastern wing with a 5.6 deg2 area in the
0.2–12.0 keV band. To characterise the X-ray sources in the SMC field, we created a catalogue of point sources and
sources with moderate extent. Sources with high extent (≥ 40′′) have been presented in a companion paper. We
searched for point sources in the EPIC images using sliding-box and maximum-likelihood techniques and classified the
sources using hardness ratios, X-ray variability, and their multi-wavelength properties. The catalogue comprises 3053
unique X-ray sources with a median position uncertainty of 1.′′3 down to a flux limit for point sources of ∼ 10−14 erg
cm−2 s−1 in the 0.2–4.5 keV band, corresponding to 5 × 1033 erg s−1 for sources in the SMC. We discuss statistical
properties, like the spatial distribution, X-ray colour diagrams, luminosity functions, and time variability. We identified
49 SMC high-mass X-ray binaries (HMXB), four super-soft X-ray sources (SSS), 34 foreground stars, and 72 active
galactic nuclei (AGN) behind the SMC. In addition, we found candidates for SMC HMXBs (45) and faint SSSs (8) as
well as AGN (2092) and galaxy clusters (13). We present the most up-to-date catalogue of the X-ray source population
in the SMC field. In particular, the known population of X-ray binaries is greatly increased. We find that the bright-
end slope of the luminosity function of Be/X-ray binaries significantly deviates from the expected universal high-mass
X-ray binary luminosity function.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1307.7594

Conference Paper

Extragalactic nova populations
A.W. Shafter1, C. Curtin1, C.J. Pritchet2, M.F. Bode3 and M.J. Darnley3

1San Diego State University, USA
2University of Victoria, Canada
3Liverpool John Moores University, UK

Nova rates have now been measured for more than a dozen galaxies spanning a wide range of Hubble types. When
normalized to the infrared K-band luminosity of the galaxy, the luminosity-specific nova rates typically fall in the
range of 1–3 novæ per year per 1010 solar luminosities in K, and do not vary significantly across the Hubble sequence.
Preliminary nova rates are presented for three Virgo ellipticals (M 49, M84, and M87) with differing globular cluster
specific frequencies. No dependence of the luminosity-specific nova rate on globular cluster specific frequency was
found. Photometric and spectroscopic observations of novæ in the Local Group suggest that galaxies dominated by
a younger stellar population (M 33 and the LMC) are characterized by novæ with a generally faster photometric
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evolution, and by a higher fraction of He/N novae compared with novæ in M31. The recurrent nova population in
the LMC appears to be higher than that seen in M31 and the Galaxy.

Oral contribution, published in ”Stella Novæ: Future and Past Decades”
Available from arXiv:1307.2296

Thesis

A metallicity snapshot of the Small Magellanic Cloud from spectra of
RRLyræ stars

Anders Nyholm1

1Lund Observatory, Lund, Sweden

Using spectra of RRLyræ stars in the Small Magellanic Cloud (SMC) a metallicity snapshot from an early epoch in
the history of the SMC could possibly be obtained. The SMC, one of our closest neighbours in the Local Group of
galaxies, offers the opportunity to study another galaxy close-up. The history of the SMC can be traced using the
chemical characteristics of its different generations of stars. The early history of the SMC is debated, and it would
be desirable to determine a metallicity distribution function (MDF) of such old (∼ 1010 years) stars as the RRLyræ
variables in the SMC.
This work uses low resolution RRLyræ spectra extracted from images obtained in September 2005 with the IMACS
spectrograph and camera (in multislit mode) on the 6.5-m Magellan I telescope in Chile. By measuring the equivalent
widths of the Balmer γ and δ lines from hydrogen and the Ca ii K line from calcium and using Andrew Layden’s
method, the metallicity of the SMC RRLyræ stars could be determined.
Multislit spectroscopy of RR Lyræ stars in the SMC with a 6.5-m telescope proved to be a challenge – only 4 stars
in the images showed spectra of sufficient quality for a metallicity determination to be made. The metallicities were
found to be in the range expected for RRLyræ stars, but no MDF could be constructed. In the years since 2005,
other groups have had more success studying the MDF of RRLyræ in the SMC via photometric methods, and their
work is briefly reviewed here along with some ideas for future studies.

Thesis for the Degree of Master of Science in Engineering Physics
Available from http://www.lunduniversity.lu.se/o.o.i.s?id=24965&postid=3458702

Announcement

The Life Cycle of Dust in the Universe:
Observations, Theory, and Laboratory Experiments

Second Announcement
November 18–22, 2013, Taipei, Taiwan

http://events.asiaa.sinica.edu.tw/meeting/20131118/
OBJECTIVES:
This meeting aims to address the life cycle of dust in the Universe, which covers the formation, evolution and destruc-
tion of dust in a range of environments, ranging from the smallest to the largest scales. Bringing together observational
and theoretical astrophysicists as well as meteoriticists and experimentalists will allow for a cross-disciplinary dialogue.
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The meeting follows a successful tradition of astrophysical dust meetings, starting in Albany in 1972, with the latest
edition ”Cosmic Dust: Near and Far” organized by Th. Henning taking place in Heidelberg in 2008.

Since that meeting, the field of dust astrophysics has made major leaps forward with the hoist of data arriving from
such missions as the infrared space telescopes Spitzer, Herschel, and Stardust, the latter returning dust samples from
comet Wild-2 currently being studied in the lab. The largest telescope on Earth, ALMA, has recently come online,
allowing for investigations into the origin of dust in the Universe. Thus, this is an excellent time to review the status
of the field of dust astrophysics in this meeting.

The meeting aims to create an environment in which all aspects of the life cycle of dust will be discussed, from an
astrophysical, chemical and mineralogical perspective, and the effect on a range of environments. Observational in-
sights, theoretical models and experimental approaches all contribute to our view of the life cycle of dust, and the
meeting will address new developments and future projects in all these areas.

CONFIRMED INVITED SPEAKERS:

Jean-Philippe Bernard (IRAP)

Jeroen Bouwman (MPIA)

Fred Ciesla (Chicago)

Isabelle Cherchneff (Basel)

Karine Demyk (IRAP)

Loretta Dunne (Canterbury, NZ)

Hideaki Fujiwara (NAOJ)

Christa Gall (NASA GSFC)

Hiroyuki Hirashita (ASIAA)

Edward Jenkins (Princeton)

Anthony Jones (IAS)

Hidehiro Kaneda (Nagoya)

Sun Kwok (Hong Kong)

Scott Messenger (NASA JSC)

Harald Mutschke (Jena)

Nathan Smith (Arizona)

Angela Speck (Missouri)

Sundar Srinivasan (ASIAA)

Shogo Tachibana (Tokyo)

Svitlana Zhukovska (MPIA)

The conference summary will be given by Thomas Henning (MPIA).

SCIENTIFIC ORGANIZING COMMITTEE:

Anja Andersen (DARK)
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Maarten Baes (Ghent)

Eli Dwek (NASA GSFC)

Haley Gomez (Cardiff)

Karl Gordon (STScI)

Lei Hao (Shanghai)

Thomas Henning (MPIA)

Lindsay Keller (NASA JSC)

Ciska Kemper (ASIAA)

Chiyoe Koike (Ritsumeikan)

Typhoon Lee (ASIAA)

Margaret Meixner (STScI)

Vito Mennella (Capodimonte)

Michiel Min (Amsterdam)

Takashi Onaka (Tokyo)

Itsuki Sakon (Tokyo)

Raffaella Schneider (Roma)

Darach Watson (DARK)

VENUE:
International Conference Hall, Humanities and Social Sciences Building, 3F, Academia Sinica 128 Academia Road,
Section 2, Nankang, Taipei, Taiwan.

The meeting is held on the Academia Sinica (AS) main campus, which is different from the National Taiwan University
(NTU) campus where Institute of Astronomy and Astrophysics, Academia Sinica (ASIAA) is located.

PROCEEDINGS:
We plan to publish conference proceedings.

EXCURSIONS:
Through a local tour agency, we will offer two excursions, which can be booked separately from the conference regis-
tration.

On Wednesday afternoon (20 November), we will visit the famous eroded coast of Yeliu with its beautiful rock forma-
tions, followed by a visit to the night market of Keelung.

On the weekend after the conference (23 & 24 November), a two-day trip to Taroko Gorge will be offered. This scenic
canyon on Taiwan’s east coast is definitely worth a visit!

The registration for these excursions will open around 1 August, and close by the end of September. More information
will appear on the conference website in due course.

IMPORTANT DATES:

24 August 2013: Deadline to submit abstracts for contributed talks
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24 August 2013: Deadline for regular registration

25 October 2013: Deadline to submit poster abstracts

25 October 2013: Deadline for late registration

18–22 November 2013: Conference dates

23–24 November 2013: Optional 2-day excursion to Taroko Gorge

25–26 November 2013: NanoSIMS inauguration and isotope workshop

WEBSITE & REGISTRATION:
Additional information on this meeting can be found at http://events.asiaa.sinica.edu.tw/meeting/20131118/

The on-line registration for this meeting is now open, and the regular registration fee is 335 USD (payment to be
completed by Aug 24, 2013). Late registration is possible at a higher rate of 395 USD.

To connect with other participants prior to the conference, join our Facebook group:
https://www.facebook.com/groups/lcod2013/

ISOTOPE WORKSHOP & NANOSIMS INAUGURATION:
After the conference on ”The Life Cycle of Dust in the Universe: Observations, Theory and Laboratory Experiments”,
there will be a 2-day workshop at Academia Sinica on 25 and 26 November 2013 in honour of Typhoon Lee’s 65th

birthday, celebrating his contributions to the field of meteoritics and dust astrophysics. This will also be the inaugu-
ration meeting for Academia Sinica’s NanoSIMS facility.

More information on this meeting will follow.

We hope to see you in Taipei in November.

Kind regards,
the SOC and LOC

Local Organizing Committee:

Tzuching Chang

Cindy Chiu

Hiroyuki Hirashita

Ciska Kemper

Lihwai Lin

Suh-Lian Lin

Ming-Chang Liu

Sheng-Yuan Liu

Ji Yeon Seok

Sundar Srinivasan

Wei-Hao Wang

Ronny Zhao-Geisler
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Contact email: lcod2013@asiaa.sinica.edu.tw

See also http://events.asiaa.sinica.edu.tw/meeting/20131118/
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