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Figure 1: Fermi/LAT image of the SMC in γ-rays (arXiv:1008.2127), courtesy of Pierrick Martin. Contours are Hα,
pulsars and supernova remnants are plotted as stars and bullets, respectively (see page 4 in this issue).
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Editorial

Dear Colleagues,

It is my pleasure to present you the 107th issue of the Magellanic Clouds Newsletter. The meeting at Bonn was
very stimulating and exemplifies how much we are learning and how much we still do not know — thanks to Adam
Růžička and Dominik Bomans for a perfect organisation. This issue of the Newsletter continues that trend, with
a particularly high abundance of results on supernova remnants, new work on the Magellanic Stream, an important
contribution to improving our knowledge of the proper motions of the Clouds, and a new look at the SMC — in γ-rays!

There is a great opportunity to work in Madison, Wisconsin, as a postdoctoral researcher — perhaps on the Magellanic
Clouds? (See the advertisement at the back of the Newsletter.)

The next issue is planned to be distributed on the 1st of December 2010. Front cover pictures remain welcome!

Editorially Yours,

Jacco van Loon

Refereed Journal Papers

Spitzer view of young massive stars in the LMC H ii complexes. II. N 159
C.-H.R. Chen1, R. Indebetouw1,2, Y.-H. Chu3, R.A. Gruendl3, G. Testor4, F. Heitsch5, J.P. Seale3, M. Meixner6

and M. Sewi lo6

1Department of Astronomy, University of Virginia, Charlottesville, VA 22904, USA
2National Radio Astronomical Observatory, Charlottesville, VA 22904 USA
3Department of Astronomy, University of Illinois, Urbana, IL 61801 USA
4Observatoire de Paris, 92195 Meudon, France
5Department of Physics and Astronomy, University of North Carolina, Chapel Hill, NC 27599, USA
6Space Telescope Science Institute, Baltimore, MD 21218, USA

The H ii complex N 159 in the Large Magellanic Cloud (LMC) is used to study massive star formation in different
environments, as it contains three giant molecular clouds (GMCs) that have similar sizes and masses but exhibit
different intensities of star formation. We identify candidate massive young stellar objects (YSOs) using infrared
photometry, and model their SEDs to constrain mass and evolutionary state. Good fits are obtained for less evolved
Type I, I/II, and II sources. Our analysis suggests that there are massive embedded YSOs in N 159B, a maser source,
and several ultracompact H ii regions. Massive O-type YSOs are found in GMCs N 159-E and N 159-W, which are
associated with ionized gas, i.e., where massive stars formed a few Myr ago. The third GMC, N 159-S, has neither
O-type YSOs nor evidence of previous massive star formation. This correlation between current and antecedent
formation of massive stars suggests that energy feedback is relevant. We present evidence that N 159-W is forming
YSOs spontaneously, while collapse in N 159-E may be triggered. Finally, we compare star formation rates determined
from YSO counts with those from integrated Hα and 24-µm luminosities and expected from gas surface densities.
Detailed dissection of extragalactic GMCs like the one presented here is key to revealing the physics underlying
commonly used star formation scaling laws.

Accepted for publication in Astrophysical Journal
Available from arXiv:1007.5326
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The 3-D structure of SN1987A’s inner ejecta
K. Kjær1, B. Leibundgut 2,3, C. Fransson4, A. Jerkstrand4 and J. Spyromilio2

1Astrophysics Research Centre, Physics Building, Queen’s University Belfast, County Antrim, BT7 1NN, United Kingdom
2ESO, Karl-Schwarzschild-Straße 2, D–85748 Garching, Germany
3Excellence Cluster Universe, Technische Universität München, Boltzmannstraße 2, Garching D-85748, Germany
4Department of Astronomy, Stockholm University, AlbaNova, SE-106 91 Stockholm, Sweden

Observing the inner ejecta of a supernova is possible only in a handful of nearby supernova remnants. The core-collapse
explosion mechanism has been extensively explored in recent models and predict large asymmetries. SN 1987A is the
first modern stellar explosion that has been continuously observed from its beginning to the supernova remnant phase.
Twenty years after the explosion, we are now able to observe the three-dimensional spatially resolved inner ejecta of
this supernova. Detailed mapping of newly synthesised material and its radioactive decay daughter products sheds
light on the explosion mechanism. This may reveal the geometry of the explosion and its connection to the equatorial
ring and the outer rings around SN 1987A. We have used integral field spectroscopy to image the supernova ejecta and
the equatorial ring in the emission lines of [Si i] + [Fe ii] (λ 1.64 µm) and He i (λ 2.058 µm). The spectral information
can be mapped into a radial velocity image revealing the expansion of the ejecta both as projected onto the sky and
perpendicular to the sky plane. The inner ejecta are spatially resolved in a North–South direction and are clearly
asymmetric. Like the ring emission, the northern parts of the ejecta are blueshifted, while the material projected
to the South of the supernova centre is moving away from us. We argue that the bulk of the ejecta is situated in
the same plane as defined by the equatorial ring and does not form a bipolar structure as has been suggested. The
exact shape of the ejecta is modelled and we find that an elongated triaxial ellipsoid fits the observations best. The
velocity measured in the [Si i] + [Fe ii] line corresponds to ∼ 3000 km s−1 and is the same as the width of the IR [Fe ii]
line profiles during the first years. From our spectral analyses of the ejecta spectrum we find that most of the He i,
[Si i] and [Fe i–ii] emission originates in the core material which has undergone explosive nucleosynthesis. The He i

emission may be the result of α-rich freeze-out if the positron energy is deposited locally. Our observations clearly
indicate a non-symmetric explosion mechanism for SN 1987A. The elongation and velocity asymmetries point towards
a large-scale spatial non-spherical distribution as predicted in recent explosion models. The orientation of the ejecta
in the plane of the equatorial ring argues against a jet-induced explosion through the poles due to stellar rotation.

Published in Astronomy and Astrophysics, 517, A51 (2010)
Available from arXiv:1003.5684

Herschel observations of a newly discovered UXOri star in the Large
Magellanic Cloud
Geoffrey C. Clayton1 et al.

1Louisiana State University, USA

The LMC star, SSTISAGE1C J050756.44−703453.9, was first noticed during a survey of EROS-2 lightcurves for stars
with large irregular brightness variations typical of the RCoronae Borealis (RCB) class. However, the visible spectrum
showing emission lines including the Balmer and Paschen series as well as many Fe ii lines is emphatically not that of
an RCB star. This star has all of the characteristics of a typical UX Ori star. It has a spectral type of approximately
A2 and has excited an H ii region in its vicinity. However, if it is an LMC member, then it is very luminous for a Herbig
Ae/Be star. It shows irregular drops in brightness of up to 2 mag, and displays the reddening and ”blueing” typical
of this class of stars. Its spectrum, showing a combination of emission and absorption lines, is typical of a UX Ori
star that is in a decline caused by obscuration from the circumstellar dust. SSTISAGE1C J050756.44−703453.9 has
a strong IR excess and significant emission is present out to 500 µm. Monte Carlo radiative transfer modeling of
the SED requires that SSTISAGE1C J050756.44−703453.9 has both a dusty disk as well as a large extended diffuse
envelope to fit both the mid- and far-IR dust emission. This star is a new member of the UX Ori subclass of the
Herbig Ae/Be stars and only the second such star to be discovered in the LMC.

Accepted for publication in ApJ
Available from arXiv:1008.1945
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Origin of the unusually low nitrogen abundances in young populations
of the Large Magellanic Cloud

Kenji Bekki1

1ICRAR, UWA, Australia

It is a longstanding problem that H ii regions and very young stellar populations in the Large Magellanic Cloud (LMC)
have the nitrogen abundances ([N/H]) by a factor of ∼ 7 lower than the solar value. We here discuss a new scenario in
which the observed unusually low nitrogen abundances can be closely associated with recent collision and subsequent
accretion of H i high velocity clouds (HVCs) that surround the Galaxy and have low nitrogen abundances. We show
that if the observed low [N/H] is limited to very young stars with ages less than ∼ 107 yr, then the collision/accretion
rate of the HVCs onto the LMC needs to be ∼ 0.2 M⊙ yr−1 (corresponding to the total HVC mass of 106–107 M⊙)
to dilute the original interstellar medium (ISM) before star formation. The required accretion rate means that even
if the typical mass of HVCs accreted onto the LMC is ∼ 107 M⊙, the Galaxy needs to have ∼ 2500 massive HVCs
within the LMC’s orbital radius with respect to the Galactic center. The required rather large number of massive
HVCs drives us to suggest that the HVCs are not likely to efficiently dilute the ISM of the LMC and consequently
lower the [N/H]. We thus suggest the transfer of gas with low [N/H] from the Small Magellanic Cloud (SMC) to the
LMC as a promising scenario that can explain the observed low [N/H].

Accepted for publication in ApJ
Available from arXiv:1008.1318

Simulations of the Magellanic Stream in a first infall scenario
Gurtina Besla1, Nitya Kallivayalil2, Lars Hernquist1, Roeland P. van der Marel3, T.J. Cox4 and Dušan Kereš1

1Harvard-Smithsonian Center for Astrophysics, USA
2MIT, USA
3STScI, USA
4Carnegie Observatories, USA

Recent high precision proper motions from the Hubble Space Telescope (HST) suggest that the Large and Small
Magellanic Clouds (LMC and SMC, respectively) are either on their first passage or on an eccentric long period (> 6
Gyr) orbit about the Milky Way (MW). This differs markedly from the canonical picture in which the Clouds travel
on a quasi-periodic orbit about the MW (period of ∼ 2 Gyr). Without a short period orbit about the MW, the origin
of the Magellanic Stream, a young (1–2 Gyr old) coherent stream of H i gas that trails the Clouds ∼ 150◦ across
the sky, can no longer be attributed to stripping by MW tides and/or ram pressure stripping by MW halo gas. We
propose an alternative formation mechanism in which material is removed by LMC tides acting on the SMC before the
system is accreted by the MW. We demonstrate the feasibility and generality of this scenario using an N-body/SPH
simulation with cosmologically motivated initial conditions constrained by the observations. Under these conditions
we demonstrate that it is possible to explain the origin of the Magellanic Stream in a first infall scenario. This picture
is generically applicable to any gas-rich dwarf galaxy pair infalling towards a massive host or interacting in isolation.

Submitted to Astrophysical Journal Letters
Available from arXiv:1008.2210

Detection of the Small Magellanic Cloud in γ-rays with Fermi/LAT
The Fermi/LAT collaboration1

1MPE, CESR and many others

The flux of γ-rays with energies > 100 MeV is dominated by diffuse emission from CRs illuminating the ISM of our
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Galaxy through the processes of Bremsstrahlung, pion production and decay, and inverse-Compton scattering. The
study of this diffuse emission provides insight into the origin and transport of CRs. We searched for γ-ray emission
from the SMC in order to derive constraints on the CR population and transport in an external system with properties
different from the Milky Way. We analysed the first 17 months of continuous all-sky observations by the Large Area
Telescope of the Fermi mission to determine the spatial distribution, flux and spectrum of the γ-ray emission from
the SMC. We also used past radio synchrotron observations of the SMC to study the population of CR electrons
specifically. We obtained the first detection of the SMC in high-energy γ-rays, with an integrated > 100 MeV flux
of (3.7 ± 0.7) × 10−8 ph cm−2 s−1, with additional systematic uncertainty of < 16%. The emission is steady and
from an extended source ∼ 3◦ in size. It is not clearly correlated with the distribution of massive stars or neutral
gas, nor with known pulsars or SNRs, but a certain correlation with supergiant shells is observed. The observed flux
implies an upper limit on the average CR nuclei density in the SMC of ∼ 15% of the value measured locally in the
Milky Way. The population of high-energy pulsars of the SMC may account for a substantial fraction of the γ-ray
flux, which would make the inferred CR nuclei density even lower. The average density of CR electrons derived from
radio synchrotron observations is consistent with the same reduction factor but the uncertainties are large. From our
current knowledge of the SMC, such a low CR density does not seem to be due to a lower rate of CR injection and
rather indicates a smaller CR confinement volume characteristic size.

Accepted for publication in A&A
Available from arXiv:1008.2127

The orbital solution and spectral classification of the High-Mass X-Ray
Binary IGRJ01054−7253 in the Small Magellanic Cloud

L.J. Townsend1, M.J. Coe1, R.H.D. Corbet2, V.A. McBride1, A.B. Hill3, A.J. Bird1, M.P.E. Schurch4, F. Haberl5,
R. Sturm5, D. Pathak6, B. van Soelen7, E.S. Bartlett1, S.P. Drave1 and A. Udalski8

1School of Physics and Astronomy, University of Southampton, Highfield, Southampton, SO17 1BJ, United Kingdom
2University of Maryland Baltimore County, X-ray Astrophysics Laboratory, Mail Code 662, NASA Goddard Space Flight Center, Greenbelt,

MD 20771, USA
3Université Joseph Fourier – Grenoble 1 / CNRS, laboratoire d’Astrophysique de Grenoble (LAOG) UMR 5571, BP 53, 38041 Grenoble

Cedex 09, France
4Astrophysics, Cosmology and Gravity Centre (ACGC), Department of Astronomy, University of Cape Town, Rondebosch, Private Bag

X1, Rondebosch 7701, South Africa
5Max-Planck-Institut für extraterrestrische Physik, Gießenbachstraße, 85748, Germany
6Faulkes Telescopes Project, School of Physics and Astronomy, Cardiff University, The Parade, Cardiff, CF24 3AA, United Kingdom
7Department of Physics, University of the Free State, Bloemfontein, 9300, South Africa
8Warsaw University Observatory, Aleje Ujazdowskie 4, 00-478 Warsaw, Poland

We present X-ray and optical data on the Be/X-ray binary (BeXRB) pulsar IGRJ01054−7253 = SXP 11.5 in the
Small Magellanic Cloud (SMC). Rossi X-ray Timing Explorer (RXTE) observations of this source in a large X-ray
outburst reveal an 11.483 ± 0.002 s pulse period and show both the accretion driven spin-up of the neutron star and
the motion of the neutron star around the companion through Doppler shifting of the spin period. Model fits to these
data suggest an orbital period of 36.3 ± 0.4 d and Ṗ of (4.7 ± 0.3) × 10−10 s s−1. We present an orbital solution for
this system, making it one of the best described BeXRB systems in the SMC. The observed pulse period, spin-up and
X-ray luminosity of SXP 11.5 in this outburst are found to agree with the predictions of neutron star accretion theory.
Timing analysis of the long-term optical light curve reveals a periodicity of 36.70 ± 0.03 d, in agreement with the
orbital period found from the model fit to the X-ray data. Using blue-end spectroscopic observations we determine
the spectral type of the counterpart to be O9.5–B0 IV–V. This luminosity class is supported by the observed V-band
magnitude. Using optical and near-infrared photometry and spectroscopy, we study the circumstellar environment of
the counterpart in the months after the X-ray outburst.

Accepted for publication in MNRAS
Available from arXiv:1008.3361
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Submillimeter to centimeter excess emission from the Magellanic
Clouds. II. On the nature of the excess

Caroline Bot1, Nathalie Ysard2, Deborah Paradis3, Jean-Philippe Bernard4, Guilaine Lagache5, Frank P. Israel6 and
William F. Wall7

1Observatoire Astronomique de Strasbourg, UMR7550, 67000 Strasbourg, France
2Department of Physics, P.O. Box 64, FIN-00014 University of Helsinki, Finland
3Infrared Processing and Analysis Center, California Institute of Technology, Pasadena, CA91125, USA
4Université de Toulouse, UPS, CESR, F-31028 Toulouse, France
5Institut d’Astrophysique Spatiale, F-91405 Orsay, France
6Sterrewacht Leiden, Leiden University, P.O. Box 9513, 2300 RA Leiden, The Netherlands
7Instituto Nacional de Astrof́ısica, Óptica y Electrónica, Apdo. Postal 51 y 216, Puebla, Pue., México

Dust emission at submm to cm wavelengths is often simply the Rayleigh–Jeans tail of dust particles at thermal
equilibrium and is used as a cold mass tracer in various environments including nearby galaxies. However, well-sampled
spectral energy distributions of the nearby, star-forming Magellanic Clouds have a pronounced (sub-)millimeter excess
(Israel et al. 2010). This study attempts to confirm the existence of such a millimeter excess above expected dust,
free–free and synchrotron emission and to explore different possibilities for its origin. We model NIR to radio spectral
energy distributions of the Magellanic Clouds with dust, free–free and synchrotron emission. A millimeter excess
emission is confirmed above these components and its spectral shape and intensity are analysed in light of different
scenarios: very cold dust, Cosmic Microwave Background (CMB) fluctuations, a change of the dust spectral index
and spinning dust emission. We show that very cold dust or CMB fluctuations are very unlikely explanations for the
observed excess in these two galaxies. The excess in the LMC can be satisfactorily explained either by a change of the
spectral index due to intrinsic properties of amorphous grains, or by spinning dust emission. In the SMC however,
due to the importance of the excess, the dust grain model including TLS/DCD effects cannot reproduce the observed
emission in a simple way. A possible solution was achieved with spinning dust emission, but many assumptions on the
physical state of the interstellar medium had to be made. Further studies, using higher resolution data from Planck
and Herschel, are needed to probe the origin of this observed submm–cm excess more definitely. Our study shows that
the different possible origins will be best distinguished where the excess is the highest, as is the case in the SMC.

Accepted for publication in A&A
Available from arXiv:1008.2875

LABOCA observations of giant molecular clouds in the south west
region of the Small Magellanic Cloud

Caroline Bot1, Mónica Rubio2, François Boulanger3, Marcus Albrecht4,5, Adam Leroy6, Alberto Bolatto7, Frank
Bertoldi4, Karl Gordon8, Chad Engelbracht9, Miwa Block9 and Karl Misselt9

1Université de Strasbourg, Observatoire Astronomiques de Strasbourg, UMR7550, 67000 Strasbourg, France
2Departamento de Astronomı́a, Universidad de Chile, Casilla 36-D, Santiago, Chile
3Institut d’Astrophysique Spatiale, Université Paris-Sud, F-91405, Orsay, France
4Argelander-Institut für Astronomie, Universität Bonn, Germany
5Universidad Catolica del Norte, Chile
6Max Planck Institute for Astronomy, Heidelberg, Germany
7University of Maryland, MD, USA
8Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD21218, USA
9Steward Observatory, University of Arizona, Tucson, AZ 85721, USA

The amount of molecular gas is a key for understanding the future star formation in a galaxy. Because H2 is difficult
to observe directly in dense and cold clouds, tracers like CO are used. However, at low metallicities especially, CO
only traces the shielded interiors of the clouds. mm dust emission can be used as a tracer to unveil the total dense gas
masses. The comparison of masses deduced from the continuum SIMBA 1.2 mm emission and virial masses in a sample
of giant molecular clouds (GMCs), in the SW region of the Small Magellanic Cloud (SMC), showed a discrepancy
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that is in need of an explanation. This study aims at better assessing possible uncertainties on the dust emission
observed in the sample of GMCs from the SMC and focuses on the densest parts of the GMCs where CO is detected.
New observations were obtained with the LABOCA camera on the APEX telescope. All GMCs previously observed
in CO are detected and their emission at 870 µm is compared to ancillary data. The different contributions to the
sub-mm emission are estimated, as well as dust properties, in order to deduce molecular cloud masses precisely. The
(sub-)mm emission observed in the GMCs in the SW region of the SMC is dominated by dust emission and masses are
deduced for the part of each cloud where CO is detected and compared to the virial masses. The mass discrepancy
between both methods is confirmed at 870 µm with the LABOCA observations: the virial masses are on average 4
times smaller than the masses of dense gas deduced from dust emission, contrary to what is observed for equivalent
clouds in our Galaxy. The origin of this mass discrepancy in the SMC remains unkown. The direct interpretation of
this effect is that the CO linewidth used to compute virial masses do not measure the full velocity distribution of the
gas. Geometrical effects and uncertainties on the dust properties are also discussed.

Accepted for publication in A&A
Available from arXiv:1009.0124

Is there a metallicity gradient in the Large Magellanic Cloud?
Michael W. Feast1,2, Oyirwoth P. Abedigamba2,1 and Patricia A. Whitelock2,1

1Astrophysics, Cosmology and Gravitation Centre, Astronomy Dept, University of Cape Town, South Africa
2South African Astronomical Observatory, South Africa

A small but significant radial gradient in the mean periods of Large Magellanic Cloud (LMC) RRLyrae variables is
established from the OGLE-III survey data. This is interpreted as a metallicity gradient but other possibilities are also
discussed. Data on the ratio of photometrically selected C- and M-type asymptotic giant branch (AGB) stars in the
LMC, kindly provided by M-R.L. Cioni, are reanalysed. Removing the effects of bias leads to conclusions strikingly
different to the original ones. There is a slight gradient of the C/M ratio in the inner part of the LMC, which might be
due to a very small mean metallicity gradient. In the outer part of the LMC the C/M ratio drops dramatically. The
most likely reason for this is that the proportion of older stars increases in the outer regions. The mean metallicity
of the inner AGB star population estimated from the C/M ratio is lower than for intermediate age LMC clusters and
suggest that this population is in the mean older than the clusters and has a mean age which falls in the LMC cluster
age gap.

Published in MNRAS Letters (early view)
Available from arXiv:1008.2274

The 200-degree long Magellanic Stream system
David L. Nidever1, Steven R. Majewski1 and W. Butler Burton2

1University of Virginia, USA
2National Radio Astronomy Observatory, USA

We establish that the Magellanic Stream (MS) is some 40◦ longer than previously known with certainty and that the
entire MS and Leading Arm (LA) system is thus at least 200◦ long. With the Green Bank Telescope, we conducted
a ∼ 200 square degree, 21-cm survey at the tip of the MS to substantiate the continuity of the MS between the
Hulsbosch & Wakker data and the MS-like emission reported by Braun & Thilker. Our survey, in combination with
the Arecibo survey by Stanimirović et al., shows that the MS gas is continuous in this region and that the MS is at
least ∼ 140◦ long. The MS-tip is composed of a multitude of forks and filaments. We identify a new filament on
the eastern side of the MS that significantly deviates from the equator of the MS coordinate system for more than
∼ 45◦. Additionally, we find a previously unknown velocity inflection in the MS-tip near MS longitude LMS = −120◦
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at which the velocity reaches a minimum and then starts to increase. We find that five compact high velocity clouds
cataloged by de Heij et al. as well as Wright’s Cloud are plausibly associated with the MS because they match the MS
in position and velocity. The mass of the newly-confirmed ∼ 40◦ extension of the MS-tip is ∼ 2×107 M⊙ (d/120 kpc)2

(including Wright’s Cloud increases this by ∼ 50%) and increases the total mass of the MS by ∼ 4%. However,
projected model distances of the MS at the tip are generally quite large and, if true, indicate that the mass of the
extension might be as large as ∼ 108 M⊙. From our combined map of the entire MS, we find that the total column
density (integrated transverse to the MS) drops markedly along the MS and follows an exponential decline with LMS

of N(HI) = 5.9 × 1021 exp(LMS/19.3◦) cm−2. Under the assumption that the observed sinusoidal velocity pattern of
the LMC filament of the MS is due to the origin of the MS from a rotating LMC, we estimate that the age of the
∼ 140◦-long MS is ∼ 2.5 Gyr. This coincides with bursts of star formation in the Magellanic Clouds and a possible
close encounter of these two galaxies with each other that could have triggered the formation of the MS. These newly
observed characteristics of the MS offer additional constraints for MS simulations. In the Appendix we describe a
previously little discussed problem with a standing wave pattern in GBT H i data and detail a method for removing
it.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1009.0001

Observing Supernova 1987A with the refurbished Hubble Space Telescope
K. France1, R. McCray1, K. Heng1, R. Kirshner1, P. Challis1, P. Bouchet1, A. Crotts1, E. Dwek1, C. Fransson1, P.

Garnavich1, J. Larsson 1, S. Lawrence1, P. Lundqvist1, N. Panagia1, C. Pun1, N. Smith1, J. Sollerman1, G.
Sonneborn1, J. Stocke1, L. Wang1 and C. Wheeler1

1Supernova 1987A INTensive Survey team

Observations with the Hubble Space Telescope (HST), conducted since 1990, now offer an unprecedented glimpse into
fast astrophysical shocks in the young remnant of supernova 1987A. Comparing observations taken in 2010 using the
refurbished instruments on HST with data taken in 2004, just before the Space Telescope Imaging Spectrograph failed,
we find that the Lyα and Hα lines from shock emission continue to brighten, while their maximum velocities continue
to decrease. We observe broad blueshifted Lyα, which we attribute to resonant scattering of photons emitted from
hotspots on the equatorial ring. We also detect Nvλλ1239,1243 Å line emission, but only to the red of Lyα. The
profiles of the Nv lines differ markedly from that of Hα, suggesting that the N4+ ions are scattered and accelerated
by turbulent electromagnetic fields that isotropize the ions in the collisionless shock.

Accepted for publication in Science
Available from arXiv:1009.0518
and from http://www.msnbc.msn.com/id/38977148/ns/technology and science-space/

The CasA-like SNR1E0102.2−7219 in the Small Magellanic Cloud: An
asymmetric bipolar explosion

Frédéric Vogt1,2 and Michael A. Dopita1

1Mount Stromlo and Siding Spring Observatories, Research School of Astronomy and Astrophysics, Australian National University, Cotter

Road, Weston Creek, ACT 2611, Australia
2Laboratoire d’Astrophysique, École Polytechnique Fédérale de Lausanne, Observatoire de Sauvergny, 1290 Versoix, Switzerland

We have used the Wide Field Spectrograph on the 2.3 m telescope at Siding Spring Observatory to map the [O iii]λ5007
dynamics of the young oxygen-rich supernova remnant 1E 0102.2−7219 in the Small MagellanicCloud. From the
resultant data cube, we have been able to reconstruct the full three-dimensional structure of the system of [O iii]
filaments. From this we are able to deduce that the ejecta trace an asymmetric bipolar structure. The redshifted

8



gas contains fainter clumps but with higher velocities than the blueshifted gas. The major axis of the explosion is
inclined at ∼ 40◦ to the line of sight. This structure shows that the supernova explosion has been influenced bothby
the rotation of the progenitor star and, presumably, by a global rotational instability following core collapse.

Published in The Astrophysical Journal, 721, 597 (2010)
Available from http://hdl.handle.net/102.100.100/4449

The 3D structure of N 132D in the LMC: A late-stage young supernova
remnant

Frédéric Vogt1 and Michael A. Dopita1

1Mount Stromlo and Siding Spring Observatories, Research School of Astronomy and Astrophysics, Australian National University, Cotter

Road, Weston Creek, ACT 2611, Australia

We have used the Wide Field Spectrograph (WiFeS) on the 2.3m telescope at Siding Spring Observatory to map the
[O iii] 5007 Å dynamics of the young oxygen-rich supernova remnant N132D in the Large Magellanic Cloud. From
the resultant data cube, we have been able to reconstruct the full 3D structure of the system of [O iii] filaments. The
majority of the ejecta form a ring of ∼ 12 pc in diameter inclined at an angle of ∼ 25◦ to the line of sight. We
conclude that SNR N132D is approaching the end of the reverse shock phase before entering the fully thermalized
Sedov phase of evolution. We speculate that the ring of oxygen-rich material comes from ejecta in the equatorial plane
of a bipolar explosion, and that the overall shape of the SNR is strongly influenced by the pre-supernova mass loss
from the progenitor star. We find tantalizing evidence of a polar jet associated with a very fast oxygen-rich knot, and
clear evidence that the central star has interacted with one or more dense clouds in the surrounding ISM.

Accepted for publication in Astrophysics & Space Science
Available from arXiv:1009.0964
and from http://hdl.handle.net/102.100.100/4449

Multi-frequency study of Local Group supernova remnants — The
curious case of the Large Magellanic Cloud SNR J0528−6714

E.J. Crawford1, M.D. Filipović1, F. Haberl2, W. Pietsch2, J.L. Payne1 and A.Y. De Horta1

1University of Western Sydney, Locked Bag 1797, Penrith South DC, NSW 1797, Australia e-mail: [e.crawford;m.filipovic;a.dehorta]@uws.edu.au
2Max-Planck-Institut für Extraterrestrische Physik, Gießenbachstraße, 85741 Garching, Germany e-mail: [fwh;wnp]@mpe.mpg.de

Context. The SNRs known in the Local Group show a variety of morphological structures that are relatively uncorre-
lated in the different wavelength bands. This variety is probably caused by the different conditions in the surrounding
medium with which the remnant interacts.
Aims. Recent ATCA, XMM-Newton and MCELS observations of the Magellanic Clouds (MCs) cover a number of
new and known SNRs which are poorly studied, such as SNR J0528−6714. This particular SNR exhibits luminous
radio-continuum emission, but is one of the unusual and rare cases without detectable optical and very faint X-ray
emission (initially detected by ROSAT and listed as object [HP99] 498). We used new multi-frequency radio-continuum
surveys and new optical observations at Hα, [S ii] and [O iii] wavelengths, in combination with XMM-Newton X-ray
data, to investigate the SNR properties and to search for a physical explanation for the unusual appearance of this
SNR.
Methods. We analysed the X-ray and radio-continuum spectra and present multi-wavelength morphological studies of
this SNR.
Results. We present the results of new moderate resolution ATCA observations of SNRJ0528−6714. We found that
this object is a typical older SNR with a radio spectral index of α = −0.36 ± 0.09 and a diameter of D = 52.4 ± 1.0
pc. Regions of moderate and somewhat irregular polarisation were detected which are also indicative of an older SNR.
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Using a non-equilibrium ionisation collisional plasma model to describe the X-ray spectrum, we find temperatures kT
of 0.26 keV for the remnant. The low temperature, low surface brightness, and large extent of the remnant all indicate
a relatively advanced age. The near circular morphology indicates a type Ia event.
Conclusions. Our study revealed one of the most unusual cases of SNRs in the Local Group of galaxies – a luminous
radio SNR without optical counterpart and, at the same time, very faint X-ray emission. While it is not unusual to
not detect an SNR in the optical, the combination of faint X-ray and no optical detection makes this SNR very unique.

Published in Astronomy and Astrophysics
Available from http://dx.doi.org/10.1051/0004-6361/201014767

The mass-loss return from evolved stars to the Large Magellanic Cloud
III. Dust properties for carbon-rich asymptotic giant branch stars

Sundar Srinivasan1, B.A. Sargent2, M. Matsuura3,4, M. Meixner2, F. Kemper5, A.G.G.M. Tielens6, K. Volk2, A.K.
Speck7, Paul M. Woods5, K. Gordon2, M. Marengo8 and G.C. Sloan9

1Institut d’Astrophysique de Paris, 98 bis Boulevard Arago, Paris 75014, France, email: srinivas@iap.fr
2Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
3UCL-Institute of Origins, Astrophysics Group, Department of Physics and Astronomy, University College London, Gower Street, Kondon

WC1E 6BT, United Kingdom
4UCL-Institute of Origins, Mullard Space Science Laboratory, University College London, Holmbury St. Mary, Dorking, Surrey RH5 6NT,

United Kingdom
5Jodrell Bank Centre for Astrophysics, School of Physics & Astronomy, University of Manchester, Manchester, M13 9PL, UK
6NASA Ames Research Center, SOFIA Office, MS 211-3, Moffet Field, CA 94035, USA
7Department of Physics and Astronomy, University of Missouri, Columbia, MO 65211, USA
8Department of Physics and Astronomy, Iowa State University, Ames, IA 50010, USA
9Center for Radiophysics and Space Research, Cornell University, 222 Space Sciences Building, Ithaca, NY 14853, USA

We present a radiative transfer model for the circumstellar dust shell around a Large Magellanic Cloud (LMC) long-
period variable (LPV) previously studied as part of the Optical Gravitational Lensing Experiment (OGLE) survey of
the LMC. OGLELMC LPV 28579 (SAGE J051306.40−690946.3) is a carbon-rich asymptotic giant branch (AGB) star
for which we have Spitzer broadband photometry and spectra from the SAGE and SAGE-Spec programs along with
broadband UBVIJHKs photometry. By modeling this source, we obtain a baseline set of dust properties to be used in
the construction of a grid of models for carbon stars. We reproduce the spectral energy distribution of the source using
a mixture of amorphous carbon and silicon carbide with 15% SiC by mass. The grain sizes are distributed according
to the KMH model, with γ = 3.5, amin = 0.01 µm and a0 = 1.0 µm. The best-fit model produces an optical depth of
0.28 for the dust shell at the peak of the SiC feature (11.3 µm), with an inner radius of about 1430 R⊙ or 4.4 times
the stellar radius. The temperature at this inner radius is 1310 K. Assuming an expansion velocity of 10 km s−1, we
obtain a dust mass-loss rate of 2.5× 10−9 M⊙ yr−1. We calculate a 15% variation in this mass-loss rate by testing the
sensitivity of the fit to variation in the input parameters. We also present a simple model for the molecular gas in the
extended atmosphere that could give rise to the 13.7 µm feature seen in the spectrum. We find that a combination of
CO and C2H2 gas at an excitation temperature of about 1000 K and column densities of 3×1021 cm−2 and 1019 cm−2

respectively are able to reproduce the observations. Given that the excitation temperature is close to the temperature
of the dust at the inner radius, most of the molecular contribution probably arises from this region. The luminosity
corresponding to the first epoch of SAGE observations is 6580 L⊙. For an effective temperature of about 3000 K, this
implies a stellar mass of 1.5–2 M⊙ and an age of 1–2.5 Gyr for OGLELMC LPV28579. We calculate a gas mass-loss
rate of 5.0 × 10−7 M⊙ yr−1 assuming a gas:dust ratio of 200. This number is comparable to the gas mass-loss rates
estimated from the period, color and 8 µm flux of the source.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1009.2681
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Formation of fullerenes in H-containing Planetary Nebulae
D.A. Garćıa-Hernández1,2, A. Manchado1,2,3, P. Garćıa-Lario4, L. Stanghellini5, E. Villaver6, R.A. Shaw5, R.

Szczerba 7 and J.V. Perea-Calderón8

1IAC, Spain
2ULL, Spain
3CSIC, Spain
4ESAC-ESA, Spain
5NOAO, USA
6UAM, Spain
7NCAC, Poland
8INSA-ESA, Spain

Hydrogen depleted environments are considered an essential requirement for the formation of fullerenes. The recent
detection of C60 and C70 fullerenes in what was incorrectly interpreted as the hydrogen-poor inner region of a post-
final helium shell flash Planetary Nebula (PN) seemed to confirm this picture. Here, we present strong evidence that
challenges the current paradigm regarding fullerene formation, showing that it can take place in circumstellar envi-
ronments containing hydrogen. We report the simultaneous detection of Polycyclic Aromatic Hydrocarbons (PAHs)
and fullerenes towards C-rich and H-containing PNe belonging to environments with very different chemical histories
such as our own Galaxy and the Small Magellanic Cloud. We suggest that PAHs and fullerenes may be formed by the
photochemical processing of hydrogenated amorphous carbon. These observations have profound implications on our
current understanding of the chemistry of large organic molecules as well as the chemical processing in space.

Accepted for publication in The Astrophysical Journal Letters
Available from arXiv:1009.4357
and from http://www.iac.es/folleto/research/preprints/?c=view&pre id=10066

Proper motion study of the Magellanic Clouds using SPM material
Katherine Vieira1, Terrence Girard2, William van Altena2, Norbert Zacharias3, Dana Casetti-Dinescu2, Vladimir

Korchagin2, Imants Platais4, David Monet3 and Carlos López5,6

1Yale University, USA (now at CIDA, Venezuela)
2Yale University, USA
3US Naval Observatory, USA
4Johns Hopkins University, USA
5Universidad de San Juan, Argentina
6Yale Southern Observatory, Argentina

Absolute proper motions are determined for stars and galaxies to V = 17.5 over a 450 square-degree area that
encloses both Magellanic Clouds. The proper motions are based on photographic and CCD observations of the
Yale/San Juan Southern Proper Motion program, which span over a baseline of 40 years. Multiple, local relative
proper motion measures are combined in an overlap solution using photometrically selected Galactic Disk stars to
define a global relative system that is then transformed to absolute using external galaxies and Hipparcos stars to
tie into the ICRS. The resulting catalog of 1.4 million objects is used to derive the mean absolute proper motions
of the Large Magellanic Cloud and the Small Magellanic Cloud; (µα cos δ, µδ)LMC = (1.89,+0.39) ± (0.27, 0.27) mas
yr−1 and (µα cos δ, µδ)SMC = (0.98,−1.01) ± (0.30, 0.29) mas yr−1. These mean motions are based on best-measured
samples of 3822 LMC stars and 964 SMC stars.A dominant portion (0.25 mas yr−1) of the formal errors is due to the
estimated uncertainty in the inertial system of the Hipparcos Catalog stars used to anchor the bright end of our proper
motion measures. A more precise determination can be made for the proper motion of the SMC relative to the LMC;
(µα cos δ, µδ)SMC−LMC = (−0.91,−1.49)±(0.16, 0.15) mas yr−1. This differential value is combined with measurements
of the proper motion of the LMC taken from the literature to produce new absolute proper-motion determinations for
the SMC, as well as an estimate of the total velocity difference of the two clouds to within ±54 km s−1. The absolute
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proper motion results are consistent with the Clouds’ orbits being marginally bound to the Milky Way, albeit on an
elongated orbit. The inferred relative velocity between the Clouds places them near their binding energy limit and,
thus, no definitive conclusion can be made as to whether or not the Clouds are bound to one another.

Accepted for publication in Astronomical Journal
Available from arXiv:1009.4218

Non-linear modelling of beat Cepheids: resonant and non-resonant
models

R. Smolec1 and P. Moskalik2

1Institute for Astronomy (IfA), University of Vienna, Vienna, Austria
2Copernicus Astronomical Centre, Warsaw, Poland

Context. Double-periodic (beat) Cepheids are important astrophysical objects which allow testing both the stellar
evolution and stellar pulsation theories, as well as the physical properties of matter in stellar conditions. However, the
phenomenon of double-periodic pulsation is still poorly understood. Recently we rediscussed the problem of modelling
the double-periodic pulsation with non-linear hydrocodes. We showed that the published non-resonant double-mode
models are incorrect, because they exclude the negative buoyancy effects.
Aims. We continue our efforts to verify whether the Kuhfuß one-equation convection model with negative buoyancy
included can reproduce the double-periodic Cepheid pulsation.
Methods. Using the direct time integration hydrocode, which implements the Kuhfuß convection model, we search
for stable double-periodic Cepheid models. We search for models pulsating in both fundamental and first overtone
modes (F+1O), as well as in the two lowest order overtones (1O+2O). In the latter case, we focus on reproducing
double-overtone Cepheids of the Large Magellanic Cloud (LMC).
Results. We have found full amplitude non-linear beat Cepheid models of both types, F+1O and 1O+2O. In the
case of F+1O models, the beat pulsation is most likely caused by the three-mode resonance, 2ω1 = ω0 + ω2, while in
the double-overtone models the underlying mechanism (resonant or non-resonant) cannot be identified beyond doubt.
Double-periodic models found in our survey exist, however, only in narrow period ranges and cannot explain the
majority of the observed double-periodic objects.
Conclusions. With only little doubt left, we conclude that current one dimensional one-equation convection models are
incapable of reproducing the majority of the observed beat Cepheids. Among the shortcomings of current pulsation
hydrocodes, the simple treatment of convection seems to be the most severe one. Growing evidence for the presence
of non-radial modes in Cepheids suggests that the interaction between radial and non-radial modes should also be
investigated.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1008.3906

The Optical Gravitational Lensing Experiment. The OGLE-III Catalog
of Variable Stars. IX. RRLyr stars in the Small Magellanic Cloud

I. Soszyński1, A. Udalski1, M.K. Szymański1, M. Kubiak1, G. Pietrzyński1,2,  L. Wyrzykowski3, K. Ulaczyk1 and R.
Poleski1

1Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
2Universidad de Concepción, Departamento de Astronomı́a, Casilla 160-C, Concepción, Chile
3Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK

The ninth part of the OGLE-III Catalog of Variable Stars (OIII–CVS) comprises RR Lyr stars in the Small Magellanic
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Cloud (SMC). Our sample consists of 2475 variable stars, of which 1933 pulsate in the fundamental mode (RRab), 175
are the first overtone pulsators (RRc), 258 oscillate simultaneously in both modes (RRd) and 109 stars are suspected
second-overtone pulsators (RRe). 30 objects are Galactic RRLyr stars seen in the foreground of the SMC.
We discuss some statistical features of the sample. Period distributions show distinct differences between SMC and
LMC populations of RRLyr variable stars, with the SMC stars having on average longer periods. The mean periods
for RRab, RRc and RRe stars are 0.596, 0.366 and 0.293 days, respectively. The mean apparent magnitudes of RRab
stars are equal to 19.70 mag in the V -band and 19.12 mag in the I-band. Spatial distribution of RRLyr stars shows
that the halo of the SMC is roughly round in the sky, however the density map reveals two maxima near the center
of the SMC.
For each object the multi-epoch V - and I-band photometry collected over 8 or 13 years of observations and finding
charts are available to the astronomical community from the OGLE Internet archive.

Published in Acta Astronomica, 60, 165 (2010)
Available from arXiv:1009.0528
and from http://acta.astrouw.edu.pl/Vol60/n3/pdf/pap 60 3 1.pdf

The Optical Gravitational Lensing Experiment. The OGLE-III Catalog
of Variable Stars. X. Enigmatic class of double-periodic variables in the

Large Magellanic Cloud
R. Poleski1, I. Soszyński1, A. Udalski1, M.K. Szymański1, M. Kubiak1, G. Pietrzyński1,2,  L. Wyrzykowski3 and K.

Ulaczyk1

1Warsaw University Observatory, Al. Ujazdowskie 4, 00-478 Warszawa, Poland

e-mail: (rpoleski,soszynsk,udalski,msz,mk,pietrzyn,kulaczyk)@astrouw.edu.pl
2Universidad de Concepción, Departamento de F́ısica, Casilla 160-C, Concepción, Chile
3Institute of Astronomy, University of Cambridge, Madingley Road, Cambridge CB3 0HA, UK, e-mail: wyrzykow@ast.cam.ac.uk

The tenth part of the OGLE-III Catalog of Variable Stars contains 125 Double Periodic Variables (DPVs) from the
Large Magellanic Cloud. DPVs are semi-detached binaries which show additional variability with a period around 33
times longer than the orbital period. The cause of this long cycle is not known and previous studies suggest it involves
circumbinary matter.
We discuss the properties of the whole sample of the LMC DPVs and put more attention to particularly interesting
objects which may be crucial for verifying hypothesis explaining long cycle variability. Secondary eclipses of one of
the objects disappear during some orbital cycles and primary eclipses are deeper during long cycle minimum.

Published in Acta Astronomica 60, 179 (2010)
Available from arXiv:1009.5376
and from ftp://ftp.astrouw.edu.pl/ogle/ogle3/OIII-CVS/lmc/dpv/
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The SAGE-Spec Spitzer Legacy program: The life-cycle of dust and gas
in the Large Magellanic Cloud. Point source classification I

Paul M. Woods1, J.M. Oliveira2, F. Kemper1, J.Th. van Loon2, B.A. Sargent3, M. Matsuura4,5, R. Szczerba6, K.
Volk3, A.A. Zijlstra1, G.C. Sloan7, E. Lagadec8,1, I. McDonald1, O. Jones1, V. Gorjian9, K.E. Kraemer10, C.
Gielen11, M. Meixner3, R.D. Blum12, M. Sewi lo3, D. Riebel13, B. Shiao3, C.-H.R. Chen14, M.L. Boyer3, R.

Indebetouw14,15 and SAGE-Spec team

1Jodrell Bank Centre for Astrophysics, UK
2Keele University, UK
3Space Telescope Science Institute, USA
4University College London, UK
5Mullard Space Science Laboratory, UK
6N. Copernicus Astronomical Center, Poland
7Cornell University, USA
8European Southern Observatory, Germany
9JPL/Caltech, USA
10US Air Force Research Laboratory, USA
11Katholieke Universiteit Leuven, Belgium
12NOAO, USA
13Johns Hopkins University, USA
14University of Virginia, USA
15NRAO, USA

We present the classification of 197 point sources observed with the Infrared Spectrograph in the SAGE-Spec Legacy
program on the Spitzer Space Telescope. We introduce a decision-tree method of object classification based on infrared
spectral features, continuum and spectral energy distribution shape, bolometric luminosity, cluster membership, and
variability information, which is used to classify the SAGE-Spec sample of point sources. The decision tree has a
broad application to mid-infrared spectroscopic surveys, where supporting photometry and variability information are
available. We use these classifications to make deductions about the stellar populations of the Large Magellanic Cloud
and the success of photometric classification methods. We find 90 asymptotic giant branch (AGB) stars, 29 young
stellar objects, 23 post-AGB objects, 19 red supergiants, eight stellar photospheres, seven background galaxies, seven
planetary nebulae, two H ii regions and 12 other objects, seven of which remain unclassified.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from arXiv:1009.5929

Conference Papers

Can an underestimation of opacity explain B-type pulsators in the
SMC?

S. Salmon1,2, J. Montalbán1, A. Miglio1,3, M-A. Dupret1, T. Morel1 and A. Noels1

1Institut d’Astrophysique et de Géophysique de l’Université de Liège, Allée du 6 Août 17, B-4000 Liège, Belgium
2Fonds pour la formation à la Recherche dans l’Industrie et dans l’Agriculture-FRIA, Belgium
3Postdoctoral Researcher, Fonds de la Recherche Scientifique-FNRS, Belgium

Slowly Pulsating B and β Cephei are κ mechanism driven pulsating B stars. That κ mechanism works since a peak
in the opacity due to a high number of atomic transitions from iron-group elements occurs in the area of log T ≈ 5.3.
Theoretical results predict very few SPBs and no β Cep to be encountered in low metallicity environments such as
the Small Magellanic Cloud. However recent variability surveys of B stars in the SMC reported the detection of a
significant number of SPB and β Cep candidates. Though the iron content plays a major role in the excitation of
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β Cep and SPB pulsations, the chemical mixture representative of the SMC B stars such as recently derived does not
leave room for a significant increase of the iron abundance in these stars. Whilst abundance of iron-group elements
seems reliable, is the opacity in the iron-group elements bump underestimated? We determine how the opacity profile
in B-type stars should change to excite SPB and β Cep pulsations in early-type stars of the SMC.

Poster contribution, published in ”4th HELAS International Conference: Seismological Challenges for
Stellar Structure”, Lanzarote, February 2010
Available from arXiv:1007.3088

The Large Magellanic Cloud: A power spectral analysis of Spitzer images
Ivânio Puerari1, David L. Block2, Bruce G. Elmegreen3 and Frédéric Bournaud4

1INAOE, México
2University of the Witwatersrand, South Africa
3IBM, USA
4CEA, France

We present a power spectral analysis of Spitzer images of the Large Magellanic Cloud. The power spectra of the
FIR emission show two different power laws. At larger scales (kpc) the slope is ∼ −1.6, while at smaller ones (tens
to few hundreds of parsecs) the slope is steeper, with a value ∼ −2.9. The break occurs at a scale around 100–200
pc. We interpret this break as the scale height of the dust disk of the LMC. We perform high resolution simulations
with and without stellar feedback. Our AMR hydrodynamic simulations of model galaxies using the LMC mass and
rotation curve, confirm that they have similar two-component power-laws for projected density and that the break
does indeed occur at the disk thickness. Power spectral analysis of velocities betrays a single power law for in-plane
components. The vertical component of the velocity shows a flat behavior for large structures and a power law similar
to the in-plane velocities at small scales. The motions are highly anisotropic at large scales, with in-plane velocities
being much more important than vertical ones. In contrast, at small scales, the motions become more isotropic.

Oral contribution, published in ”Galaxies and Their Masks”, Springer, New York, eds. D.L. Block,
K.C. Freeman & I. Puerari
Available from arXiv:1008.1044

Orbit of the Large Magellanic Cloud in a dynamical model for the Local
Group

P.J.E. Peebles1

1Joseph Henry Laboratories, Princeton University, Princeton NJ, USA

A mass model that includes galaxies in and near the Local Group and an external mass in the direction of the Maffei
system, with the condition from cosmology that protogalaxies have small peculiar velocities at high redshifts, allows
a plausible picture for the past motion of the Large Magellanic Cloud relative to the Milky Way. The model also fits
the proper motions of M33 and IC 10.

Oral contribution, published in arXiv
Available from arXiv:1009.0496
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GASKAP — A Galactic spectral line survey with the Australian Square
Kilometre Array Pathfinder

John M. Dickey1, S.J. Gibson2, J.F. Gómez3, H. Imai4, P.A. Jones5, N.M. McClure-Griffiths6, S. Stanimirović7

and J.Th. van Loon8

1University of Tasmania, Australia
2University of Western Kentucky, USA
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4Kagoshima University, Japan
5University of New South Wales, Australia
6Australia Telescope National Facility, Australia
7University of Wisconsin, Madison, USA
8Keele University, UK

One of the Survey Science Projects that the Australian Square Kilometre Array Pathfinder (ASKAP) telescope will do
in its first few years of operation is a study of the 21-cm line of H i and the 18-cm lines of OH in the Galactic Plane and
the Magellanic Clouds and Stream. The wide-field ASKAP can survey a large area with very high sensitivity much
faster than a conventional telescope because of its focal plane array of receiver elements. The brightness sensitivity
for the widespread spectral line emission of the interstellar medium depends on the beam size and the survey speed.
In the GASKAP survey, maps with different resolutions will be synthesized simultaneously; these will be matched to
different scientific applications such as diffuse H i and OH emission, OH masers, and H i absorption toward background
continuum sources. A great many scientific questions will be answered by the GASKAP survey results; a central topic
is the exchange of matter and energy between the Milky Way disk and halo. The survey will show how neutral gas at
high altitude (z) above the disk, like the Magellanic Stream, makes its way down through the halo, what changes it
experiences along the way, and how much is left behind.

Oral contribution, published in ”The Dynamic ISM: A celebration of the Canadian Galactic Plane
Survey,” ASP Conference Series
Available from arXiv:1008.4640

ASKAP and MeerKAT surveys of the Magellanic Clouds
Jacco Th. van Loon1, The GASKAP Team2 and The MagiKAT Team2

1Lennard-Jones Laboratories, Keele University, UK
2See the titlepage for a full list of GASKAP and MagiKAT Team members

The Magellanic Clouds are a stepping stone from the overwhelming detail of the Milky Way in which we are immersed,
to the global characteristics of galaxies both in the nearby and distant universe. They are interacting, gas-rich dwarf
galaxies of sub-solar metallicity, not unlike the building blocks that assembled the large galaxies that dominate groups
and clusters, and representative of the conditions at the height of cosmic star formation. The Square Kilometre
Array (SKA) can make huge strides in understanding galactic metabolism and the ecological processes that govern
star formation, by observations of the Magellanic Clouds and other, nearby Magellanic-type irregular galaxies. Two
programmes with SKA Pathfinders attempt to pave the way: the approved Galactic ASKAP Spectral Line Survey
(GASKAP) includes a deep survey in H i and OH of the Magellanic Clouds, whilst MagiKAT is proposed to perform
more detailed studies of selected regions within the Magellanic Clouds — also including Faraday rotation measurements
and observations at higher frequencies. These surveys also close the gap with the revolutionizing surveys at far-IR
wavelengths with the Spitzer Space Telescope and Herschel Space Observatory.

Poster contribution, published in ”A New Golden Age in Astronomy”, ISKAF 2010 Science Meeting,
Proceedings of Science
Available from arXiv:1009.0717
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Detailed chemical abundances of globular clusters in Local Group dwarf
galaxies

J.E. Colucci1, R.A. Bernstein1 and A. McWilliam2

1University of California, Santa Cruz/UC Observatories, USA
2The Observatories of the Carnegie Institute of Washington, USA

We present detailed chemical abundances of Fe, Ca and Ba for 17 globular clusters (GCs) in 5 Local Group dwarf
galaxies: NGC 205, NGC 6822, WLM, the SMC and LMC. These abundances are part of a larger sample of over 20
individual elements measured in GCs in these galaxies using a new analysis method for high resolution, integrated light
spectra. Our analysis also provides age and stellar population constraints. The existence of GCs in dwarf galaxies with
a range of ages implies that there were episodes of rapid star formation throughout the history of these galaxies; the
abundance ratios of these clusters suggest that the duration of these burst varied considerably from galaxy to galaxy.
We find evolution of Fe, Ca, and Ba with age in the LMC, SMC, and NGC 6822 that is consistent with extended,
lower-efficiency SF between bursts, with an increasing contribution of low-metallicity AGB ejecta at late times. Our
sample of GCs in NGC 205 and WLM are predominantly old and metal-poor with high [Ca/Fe] ratios, implying that
the early history of these galaxies was marked by consistently high SF rates.

Poster contribution, published in ”A Universe of Dwarf Galaxies”, Lyon, June 14–18, 2010
Available from arXiv:1009.4195

Job Advert

Grainger Postdoctoral Fellowship

The Department of Astronomy at the University of Wisconsin – Madison announces the newly-initiated Grainger
Postdoctoral Fellowship. The Fellowship provides opportunities for outstanding independent postdoctoral research
on problems that are broadly related to the scientific interests of the department. The current departmental areas
of expertise include observational, experimental and theoretical research in: stellar astrophysics and star formation,
the interstellar and intergalactic media, extragalactic astrophysics, cosmology, plasma astrophysics, high energy as-
trophysics, and astronomical instrumentation.

The successful applicant will join the vibrant astronomy community at the University of Wisconsin and is expected to
reside in Madison, WI. The Department has a 26% share of the WIYN (Wisconsin–Indiana–Yale–NOAO) 3.5m and
0.9m telescopes on Kitt Peak and a 15% share of the 11m Southern African Large Telescope (SALT) in South Africa.

The duration of the fellowship is up to three years including an initial appointment of one year, and two annual
renewals contingent on satisfactory performance. The annual stipend is approximately $60,000 plus benefits, with an
additional allowance of $10,000 per year for travel and other research costs. The program is open to applicants of all
nationalities who have earned a PhD in astronomy, astrophysics, or a closely related discipline by October 1 2011.
The exact start date is negotiable.

Applications should include a curriculum vitae, bibliography, and statement of research interests and plans (limited
to four pages, including figures and references). Applicants should arrange for 3 letters of recommendation to be sent
to Grainger Search Committee (c/o Angela Normington), Department of Astronomy, University of Wisconsin, 475 N.
Charter Street, Madison, WI 53706.
Material can be sent electronically to graingerpostdoc@astro.wisc.edu .

Applications received by December 1, 2010 are guaranteed full consideration.
Email inquiries can be directed to Prof. Snežana Stanimirović, sstanimi@astro.wisc.edu .

The University of Wisconsin–Madison is an affirmative action/equal opportunity employer.
Women and minorities are encouraged to apply.
Finalists cannot be guaranteed confidentiality.

See also http://www.astro.wisc.edu/
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