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Editorial

Dear Colleagues,

It is our pleasure to present you the 164th issue of the AGB Newsletter, with very interesting fresh results as usual.

Two jobs are being announced: a Ph.D. position in Uppsala (Sweden), and a postdoctoral researcher position in
Denver (USA).

Also don’t miss the announcement of the Fizeau exchange programme in optical interferometry.

The next issue is planned to be distributed on the 1st of April 2011.

Editorially Yours,

Jacco van Loon and Albert Zijlstra

Food for Thought

This month’s thought-provoking statement is:

How representative is the planetary nebula population of the underlying AGB population?

Reactions to this statement or suggestions for next month’s statement can be e-mailed to agbnews@astro.keele.ac.uk
(please state whether you wish to remain anonymous)
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Refereed Journal Papers

AMBER observations of the AGB star RSCap: extended atmosphere
and comparison with stellar models

I. Mart́ı-Vidal1,2, J.M. Marcaide1, A. Quirrenbach3, K. Ohnaka2, J.C. Guirado1 and M. Wittkowski4

1Univ. València, València, Spain
2Max-Planck-Institut für Radioastronomie, Bonn, Germany
3Landessternwarte Königstuhl, Univ. Heidelberg, Germany
4European Southern Observatory, Munich, Germany

We report on K-band VLTI/AMBER observations at medium spectral resolution (∼ 1500) of RSCapricorni, an
M6/M7III semi-regular AGB star. From the spectrally-dispersed visibilities, we measure the star diameter as a
function of observing wavelength from 2.13 to 2.47 µm. We derive a Rosseland angular diameter of 7.95 ± 0.07 mas,
which corresponds to an effective temperature of 3160 ± 160 K. We detect size variations of around 10% in the CO
band heads, indicating strong opacity effects of CO in the stellar photosphere. We also detect a linear increase of
the size as a function of wavelength, beginning at 2.29 µm. Models of the stellar atmosphere, based on the mass of
the star as estimated from stellar-evolution models, predict CO-size effects about half of those observed, and cannot
reproduce the linear size increase with wavelength, redward of 2.29 µm. We are able to model this linear size increase
with the addition of an extended water-vapor envelope around the star. However, we are not able to fit the data in
the CO bandheads. Either the mass of the star is overestimated by the stellar-evolution models and/or there is an
additional extended CO envelope in the outer part of the atmosphere. In any case, neither the water-vapor envelope,
nor the CO envelope, can be explained using the current models.

Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1101.5749

On the nature of faint mid-infrared sources in M 33
Edvige Corbelli1, Carlo Giovanardi1, Francesco Palla1 and Simon Verley2

1INAF — Osservatorio Astrofisico di Arcetri, Firenze, Italy
2Dept. de F́ısica Teórica y del Cosmos, Universidad de Granada, Spain

We investigate the nature of 24-µm sources in M33 which have weak or no associated Hα emission. Both bright evolved
stars and embedded star forming regions are visible as compact infrared sources in the 8- and 24-µm maps of M 33 and
contribute to the more diffuse and faint emission in these bands.Can we distinguish the two populations? We carry out
deep CO J = 2 − 1 and J = 1 − 0 line searches at the location of 18 compact mid-IR sources and 2 optically selected
ones to unveil an ongoing star formation process throughout the disk of M33. In the absence of high resolution CO
maps we use different assumptions to estimate cloud masses from pointed observations. We also analyze if the spectral
energy distribution and mid-IR colours can be used to discriminate between evolved stars and star forming regions.
Molecular emission is detected at the location of 17 sources at the level of 0.3 K km s−1 or higher in at least one of
the CO rotational lines. Even though the number of giant molecular clouds drops beyond 4 kpc in M33, our deep
observations reveal that clouds of smaller mass are common out to 6.8 kpc. Estmated cloud masses range between
104 and 105 M⊙, assuming likely values of the CO-to-H2 conversion factor and virial equilibrium. Sources which are
known to be evolved variable stars show weaker or undetectable CO lines. Evolved stars occupy a well defined region
of the IRAC color–color diagrams. Star forming regions are scattered throughout a larger area even though the bulk
of the distribution has different IRAC colors than evolved variable stars. We estimate that about half of the 24-µm
sources without an Hα counterpart are genuine embedded star forming regions. Sources with faint but compact Hα
emission have an incomplete Initial Mass Function (IMF) at the high-mass end and are compatible with a population
of young clusters with a stochastically sampled, universal IMF.

Accepted for publication in Astronomy and Astrophysics
Available from arXiv:1101.5886
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A transmission electron microscopy study of presolar hibonite
Thomas J. Zega1, Conel M. O’D. Alexander2, Larry R. Nittler2 and Rhonda M. Stroud1

1Naval Research Laboratory, USA
2Carnegie Institution of Washington, USA

We report isotopic and microstructural data on five presolar hibonite grains identified in an acid residue of the Krymka
LL3.1 ordinary chondrite. Isotopic measurements by secondary ion mass spectrometry (SIMS) verified a presolar
circumstellar origin for the grains. Transmission electron microscopy (TEM) examination of the crystal structure
and chemistry of the grains was enabled by in situ sectioning and lift-out with a focused-ion-beam scanning-electron
microscope. Comparisons of isotopic compositions with models indicate that four of the five grains formed in low-
mass stars that evolved through the red-giant/asymptotic-giant branches, whereas one grain formed in the ejecta of
a Type II supernova. Selected-area electron-diffraction patterns show that all grains are single crystals of hibonite.
Some grains contain stacking faults and small spreads in orientation that can be attributed to a combination of growth
defects and mechanical processing by grain–grain collisions. The similar structure of the supernova grain to those from
RGB/AGB stars indicates a similarity in the formation conditions. Radiation damage, if present, occurs below our
detection limit. Of the five grains we studied, only one has the pure hibonite composition of CaAl12O19. All others
contain minor amounts of Mg, Si, Ti, and Fe. The microstructural data are generally consistent with theoretical
predictions, which constrain the circumstellar condensation temperature to a range of 1480 K to 1743 K, assuming a
corresponding total gas pressure between 1×10−3 and 1×10−6 atm. The TEM data were used to develop a calibration
for SIMS determination of Ti contents in oxide grains. Grains with extreme 18O depletions, indicating deep mixing
has occurred in their parent AGB stars, are slightly Ti-enriched compared to grains from stars without deep mixing,
most likely reflecting differences in grain condensation conditions.

Accepted for publication in The Astrophysical Journal
Available from arXiv:1102.0953

Accretion of a terrestrial-like minor planet by a white dwarf
Carl Melis1, J. Farihi2, P. Dufour3, B. Zuckerman4, Adam J. Burgasser1,5, P. Bergeron3, J. Bochanski5 and R.

Simcoe5

1UCSD, USA
2University of Leicester, UK
3University of Montréal, Canada
4UCLA, USA
5MIT, USA

We present optical and infrared characterization of the polluted DAZ white dwarf GALEX J193156.8+011745. Imaging
and spectroscopy from the ultraviolet to the thermal infrared indicates that the white dwarf hosts excess infrared
emission consistent with the presence of an orbiting dusty debris disk. In addition to the five elements previously
identified, our optical echelle spectroscopy reveals chromium and manganese and enables restrictive upper limits on
several other elements. Synthesis of all detections and upper limits suggests that the white dwarf has accreted a
differentiated parent body. We compare the inferred bulk elemental composition of the accreted parent body to
expectations for the bulk composition of an Earth-like planet stripped of its crust and mantle and find relatively good
agreement. At least two processes could be important in shaping the final bulk elemental composition of rocky bodies
during the late phases of stellar evolution: irradiation and interaction with the dense stellar wind.

Accepted for publication in ApJ
Available from arXiv:1102.0311
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An infrared nebula associated with δ Cephei: Evidence of mass loss?
Massimo Marengo1, Nancy R. Evans2, Pauline Barmby3, Lynn D. Matthews2,4, Giuseppe Bono5,6, Doug L. Welch7,

Martino Romaniello8, Derek Huelsman2,9, Kate Y.L. Su10 and Giovanni G. Fazio2

1Iowa State University, USA
2Harvard-Smithsonian Center for Astrophysics, USA
3University of Western Ontario, Canada
4MIT Haystack Observatory, USA
5Università di Roma Tor Vergata, Italy
6INAF — Osservatorio Astronomico di Roma, Italy
7McMaster University, Canada
8European Southern Observatory, Germany
9University of Cincinnati, USA
10University of Arizona, USA

We present the discovery of an infrared nebula around the Cepheid prototype δ Cephei and its hot companion
HR 213307. Large scale (∼ 2.1 × 104 AU) nebulosity is detected at 5.8, 8.0, 24 and 70 µm. Surrounding the two
stars, the 5.8 and 8.0 µm emission is largely attributable to Polycyclic Aromatic Hydrocarbon (PAH) emission swept
from the ISM by a wind originating from δ Cephei and/or its companion. Stochastically heated small dust grains are
the most likely source of the 24 and 70 µm extended emission. The 70 µm emission, in particular, resembles a bow
shock aligned in the direction of the proper motion of δ Cephei. This discovery supports the hypothesis that δ Cephei
may be currently losing mass, at a rate in the range ≈ 5 × 10−9 to 6 × 10−8 M⊙ yr−1.

Published in The Astrophysical Journal, 725, 2392 (2010)
Available from arXiv:1102.0305

Galactic Cepheids with Spitzer. II. Search for extended infrared emission
Pauline Barmby1, Massimo Marengo2, Nancy R. Evans3, Giuseppe Bono4,5, Derek Huelsman2,6, Kate Y.L. Su7,

Doug L. Welch8 and Giovanni G. Fazio2

1University of Western Ontario, Canada
2Iowa State University, USA
3Harvard-Smithsonian Center for Astrophysics, USA
4Università di Roma Tor Vergata, Italy
5INAF — Osservatorio di Roma Tor Vergata, Italy
6University of Cincinnati, USA
7University of Arizona, USA
8McMaster University, Canada

A deep and detailed examination of 29 classical Cepheids with the Spitzer Space Telescope has revealed three stars
with strong nearby extended emission detected in multiple bands which appears to be physically associated with the
stars. RS Pup was already known to possess extended infrared emission, while the extended emission around the
other two stars S Mus and δ Cep is newly discovered in our observations. Four other stars GHLup, l Car, T Mon and
χ Cyg show tentative evidence for extended infrared emission. An unusual elongated extended object next to SZ Tau
appears to be a background or foreground object in a chance alignment with the Cepheid. The inferred mass-loss
rates upper limits for SMus and δ Cep are in the range from 10−9 to 10−8 M⊙ yr−1, with the upper limit for RSPup
as high as 10−6 M⊙ yr−1. Mass loss during post-main-sequence evolution has been proposed as a resolution to the
discrepancy between pulsational and dynamical masses of Cepheid variable stars: dust in the lost material would make
itself known by the presence of an infrared bright nebula, or unresolved infrared excess. The observed frequency of
infrared circumstellar emission (< 24%) and the mass-loss rate we estimate for our sources shows that dusty mass loss
can only account for part of the Cepheid mass-loss discrepancy. Nevertheless, our direct evidence that mass loss is
active during the Cepheid phase is an important confirmation that these processes need to be included in evolutionary
and pulsation models of these stars, and should be taken into account in the calibration of the Cepheid distance scale.

Published in The Astronomical Journal, 141, 42 (2011)
Available from arXiv:1011.3386
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Orbits of nearby planetary nebulae and their interaction with the ISM
Zhen-Yu Wu1, Jun Ma1, Xu Zhou1 and Cui-Hua Du2

1Key Laboratory of Optical Astronomy, National Astronomical Observatories, Chinese Academy of Sciences, China
2College of Physical Sciences, Graduate University of the Chinese Academy of Sciences, China

We present and analyze the orbits of eight nearby planetary nebulae (PNs) using two different Galactic models. The
errors of the derived orbital parameters are determined with a Monte Carlo method. Based on the derived orbital
parameters, we find that Sh 2-216, DeHt 5, NGC7293, A 21, and Ton 320 belong to the thin-disk population, and
PG 1034+001 and A31 belong to the thick-disk population. PuWe1 probably belongs to the thick-disk population,
but its population classification is very uncertain due to the large errors of its derived orbital parameters. The PN–ISM
interactions are observed for the eight PNs in our sample. The position angles of the proper motions of the PNs are
consistent with the directions of the PN–ISM interaction regions. The kinematic ages of PNs are much smaller than
the time for them to cross the Galactic plane. Using the models of Borkowski et al. and Soker et al., the PN–ISM
interaction can be used to derive the local density of ISM in the vicinity of evolved PNs. According to the three-
dimensional hydrodynamic simulations of Wareing et al. (WZO), Sh 2-216, A 21, and Ton 320 are in the WZO 3 stage,
PG 1034+001 and NGC 7293 are in the WZO 1 stage, and PuWe1 is in the WZO 2 stage.

Accepted for publication in AJ
Available from arXiv:1102.1309

Characteristics of solar-like oscillations of clusters simulated by stellar
population synthesis

Wuming Yang1,2, Zhongmu Li3, Xiangcun Meng2 and Shaolan Bi1

1Department of Astronomy, Beijing Normal University, Beijing 100875, China
2School of Physics and Chemistry, Henan Polytechnic University, Jiaozuo 454000, Henan, China
3Institute for Astronomy and History of Science and Technology, Dali University, Dali 671003, China

Using a stellar population-synthesis method, we studied the distributions of νmax and ∆ν of simulated clusters with
various ages and metallicities. Except for the confirmed peak (RC peak) of ∆ν of red-clump (RC) stars, i.e. core-
helium burning stars, there are a gap and a main sequence (MS) peak in the distributions of νmax and ∆ν of young
clusters. The gap corresponds mainly to the Hertzsprung gap phase of evolution. The RC peak is caused by the fact
that the radius of many RC stars near the zero-age horizontal branch concentrates in a certain range. The MS peak
also results from the fact that many MS stars which are located in a certain mass range have an approximate radius
in the early phase of MS. The MS peak barely exists in the simulated clusters with age < 1.0 Gyr. The location of
the MS peak moves to a lower frequency with increasing age or metallicity, which may be applied to constrain the
age and metallicity of young clusters. For the simulated clusters with Z = 0.02, the frequency of the location of the
dominant RC peak increases with age when age < 1.2 Gyr, and then decreases with age when age > 1.2 Gyr; but it
scarcely varies when age > 2.4 Gyr. This is relative to the degeneracy of the hydrogen-exhausted core at the time of
helium ignition. In addition, the RC peak is not sensitive to the metallicity, especially for the clusters with age > 2.4
Gyr. Asteroseismical observation for clusters with age < 2.4 Gyr may aid in testing the theory of the degeneracy of
the hydrogen-exhausted core. Moreover, for the clusters with 1.1 M⊙ < Mhook < 1.3 M⊙, there are a MS gap and a
peak on the left of the MS gap in the distributions of νmax and ∆ν, which may be applied to constrain the central
hydrogen abundance of stars in the MS gap and the peak.

Accepted for publication in MNRAS
Available from arXiv:1102.1082
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Dust in the early Universe: Evidence for non-stellar dust production or
observational errors?

Lars Mattsson1

1Dark Cosmology Centre, NBI, University of Copenhagen, Denmark

Observations have revealed unexpectedly large amounts of dust in high-redshift galaxies and its origin is still much
debated. Valiante et al. (2009, MNRAS, 397, 1661) suggested the net stellar dust production of the quasar host galaxy
SDSS J1148+5251 may be sufficient to explain the large dust mass detected in this galaxy, albeit under some very
special assumptions (e.g., ’closed box’ evolution and a rather high gas mass). Here it is shown that since accretion of
essentially pristine material may lower the efficiency of dust formation significantly, and the observationally derived
dust-to-gas ratios for these high-redshift galaxies are remarkably high, stellar dust production is likely insufficient.
A model including metallicity-dependent, non-stellar dust formation (’secondary dust’) is presented. The required
contribution from this non-stellar dust component appears too large, however. If all observational constraints are to
be met, the resultant dust-to-metals ratio is close to unity, which means that almost all interstellar metals exist in the
form dust. This is a very unlikely situation and suggests the large dust-to-gas ratios at high redshifts may be due to
observational uncertainties and/or incorrect calibration of conversion factors for gas and dust tracers.

Accepted for publication in MNRAS
Available from arXiv:1102.0570

Detection of C60 in the proto-planetary nebula IRAS01005+7910
Yong Zhang1 and Sun Kwok1

1Department of Physics, University of Hong Kong, China

We report the first detection of buckminsterfullerene (C60) in a proto-planetary nebula (PPN). The vibrational tran-
sitions of C60 at 7.0, 17.4, and 18.9 µm are detected in the Spitzer/IRS spectrum of IRAS 01005+7910. This detection
suggests that fullerenes are formed shortly after the asymptotic giant branch but before the planetary nebulae stage.
A comparison with the observations of C60 in other sources is made and the implication on circumstellar chemistry is
discussed.

Accepted for publication in ApJ
Available from arXiv:1102.2985

Sodium–oxygen anticorrelation and neutron capture elements in
ω Centauri stellar populations

A.F. Marino1,2, A.P. Milone2,3, G. Piotto2, S. Villanova4, R. Gratton5, F. D’Antona6, J. Anderson7, L.R. Bedin7,

A. Bellini2,7, S. Cassisi8, D. Geisler4, A. Renzini5 and M. Zoccali9

1Max-Planck-Institut für Astrophysik, Postfach 1317, D 85741 Garching b. München, Germany
2Università degli Studi di Padova, Vicolo dell’osservatorio 3, 35122, Padova, Italy
3Instituto de Astrof́ısica de Canarias, La Laguna, Tenerife, Spain
4Departamento de Astronomı́a, Universidad de Concepción, Casilla 160-C, Concepción, Chile
5INAF — Osservatorio Astronomico di Padova, Vicolo dell’Osservatorio 5, 35122 Padova, Italy
6INAF — Osservatorio Astronomico di Roma, via Frascati 33, I-00040 Monteporzio, Italy
7Space Telescope Science Institute, 3700 San Martin Drive, Baltimore, MD 21218, USA
8INAF — Osservatorio Astronomico di Teramo, Via M. Maggini, 64100 Teramo, Italy
9P. Universidad Catolica de Chile, Departamento de Astronomı́a y Astrof́ısica, Casilla 306, Santiago 22, Chile

ω Centauri is no longer the only globular cluster known to contain multiple stellar populations, yet it remains the most
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puzzling. Due to the extreme way in which the multiple stellar population phenomenon manifests in this cluster, it
has been suggested that it may be the remnant of a larger stellar system. In this work, we present a spectroscopic
investigation of the stellar populations hosted in the globular cluster ω Centauri to shed light on its, still puzzling,
chemical enrichment history. With this aim we used FLAMES+GIRAFFE@VLT to observe 300 stars distributed
along the multimodal red giant branch of this cluster, sampling with good statistics the stellar populations of different
metallicities. We determined chemical abundances for Fe, Na, O, and n-capture elements Ba and La. We confirm that
Omega Centauri exhibits large star-to-star variations in iron with [Fe/H] ranging from ∼ −2.0 to ∼ −0.7 dex. Barium
and lanthanum abundances of metal poor stars are correlated with iron, up to [Fe/H] ∼ −1.5, while they are almost
constant (or at least have only a moderate increase) in the more metal-rich populations. There is an extended Na–O
anticorrelation for stars with [Fe/H] <

∼− 1.3 while more metal rich stars are almost all Na-rich. Sodium was found to
midly increase with iron over all the metallicity range.

Accepted for publication in ApJ
Available from arXiv:1102.1653

Dynamical effects of stellar mass loss on a Kuiper-like belt
A. Bonsor1, A.J. Mustill1 and M.C. Wyatt1

1Institute of Astronomy, University of Cambridge, UK

A quarter of DA white dwarfs are metal polluted, yet elements heavier than helium sink down through the stellar
atmosphere on timescales of days. Hence, these white dwarfs must be currently accreting material containing heavy
elements. Here, we consider whether the scattering of comets or asteroids from an outer planetary system, following
stellar mass loss on the asymptotic giant branch, can reproduce these observations. We use N -body simulations to
investigate the effects of stellar mass loss on a simple system consisting of a planetesimal belt whose inner edge is
truncated by a planet. Our simulations find that, starting with a planetesimal belt population fitted to the observed
main sequence evolution, sufficient mass is scattered into the inner planetary system to explain the inferred heavy
element accretion rates. This assumes that some fraction of the mass scattered into the inner planetary system ends
up on star-grazing orbits, is tidally disrupted and accreted onto the white dwarf. The simulations also reproduce the
observed decrease in accretion rate with cooling age and predict accretion rates in old (> 1 Gyr) white dwarfs, in
line with observations. The efficiency we assumed for material scattered into the inner planetary system to end up
on star-grazing orbits is based on a Solar-like planetary system, since the simulations show that a single planet is not
sufficient. Although the correct level of accretion is reproduced, the simulations predict a higher fraction of accreting
white dwarfs than observed. This could indicate that evolved planetary systems are less efficient at scattering bodies
onto star-grazing orbits or that dynamical instabilities post-stellar mass loss cause rapid planetesimal belt depletion
for a significant fraction of systems.

Accepted for publication in MNRAS
Available from arXiv:1102.3185

Origin of lithium enrichment in K giants
Yerra Bharat Kumar1, Bacham Eswar Reddy1 and David L. Lambert2

1Indian Institute of Astrophysics, Bengaluru 560034, India
2McDonald Observatory, The University of Texas, Austin, Texas 78712, USA

In this Letter, we report on a low-resolution spectroscopic survey for Li-rich K giants among 2000 low mass (M ≤ 3
M⊙) giants spanning the luminosity range from below to above the luminosity of the clump. Fifteen new Li-rich
giants including four super Li-rich K giants (A(Li) > 3.2) were discovered. A significant finding is that there is a
concentration of Li-rich K giants at the luminosity of the clump or red horizontal branch. This new finding is partly a
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consequence of the fact that our low-resolution survey is the first large survey to include giants well below and above
the RGB bump and clump locations in the HR diagram. Origin of the lithium enrichment may be plausibly attributed
to the conversion of 3He via 7Be to 7Li by the Cameron–Fowler mechanism but the location for onset of the conversion
is uncertain. Two possible opportunities to effect this conversion are discussed: the bump in the first ascent of the red
giant branch (RGB) and the He-core flash at the tip of the RGB. The finite luminosity spread of the Li-rich giants
serves to reject the idea that Li enhancement is, in general, a consequence of a giant swallowing a large planet.

Accepted for publication in The Astrophysical Journal Letters
Available from arXiv:1102.2299

VLTI observations of the dust geometry around R CoronaeBorealis stars
S.N. Bright1, O. Chesneau2, G.C. Clayton3, O. De Marco1, I.C. Leão4, J. Nordhaus5 and J.S. Gallagher3

1Department of Physics & Astronomy, Macquarie University, Sydney, NSW 2109, Australia
2UMR 6525 H. Fizeau, Univ. Nice Sophia Antipolis, CNRS, Observatoire de la Côte d’Azur, Av. Copernic, F-06130 Grasse, France
3Department of Physics & Astronomy, Louisiana State University, Baton Rouge, LA 70803, USA
4Departamento de F́ısica, Universidade Federal do Rio Grande do Norte, 59072-970 Natal, RN, Brazil
5Department of Astrophysical Sciences, Princeton University, Princeton, NJ 08544, USA

We are investigating the formation and evolution of dust around the hydrogen-deficient supergiants known as RCoronae
Borealis (RCB) stars. We aim to determine the connection between the probable merger past of these stars and their
current dust-production activities. We carried out high-angular resolution interferometric observations of three RCB
stars, namely RY Sgr, V CrA, and V854 Cen with the mid-IR interferometer, MIDI on the VLTI, using two telescope
pairs. The baselines ranged from 30 to 60 m, allowing us to probe the dusty environment at very small spatial
scales (∼ 50 mas or 400 stellar radii). The observations of the RCB star dust environments were interpreted using
both geometrical models and one-dimensional radiative transfer codes. From our analysis we find that asymmetric
circumstellar material is apparent in RYSgr, may also exist in V CrA, and is possible for V854 Cen. Overall, we find
that our observations are consistent with dust forming in clumps ejected randomly around the RCB star so that over
time they create a spherically symmetric distribution of dust. However, we conclude that the determination of whether
there is a preferred plane of dust ejection must wait until a time series of observations are obtained.

Accepted for publication in MNRAS
Available from arXiv:1102.4147

A mid-infrared imaging catalogue of post-AGB stars
Eric Lagadec1, Tijl verhoelst2, Djamel Mékarnia3, Olga Suárez3,4, Albert Zijlstra5, Philippe Bendjoya3, Ryszard

Szczerba6, Olivier Chesneau3, Hans Van Winckel2, Michael Barlow7, Mikako Matsuura7,8, Janet Bowey7, Silvia

Lorenz-Martins9 and Tim Gledhill10

1ESO, Garching, Germany
2Insituut voor Sterrenkunde, Leuven, Belgium
3OCA, Nice, France
4Instituto de Astrof́ısica de Andalućıa, Spain
5JBCA, Manchester, UK
6Copernicus Astronomicla Center, Torun, Poland
7Dept. of Physics and Astronomy, UCL, London, UK
8Mullard Space Science Laboratory, UCL, London, UK
9Observatorio de Valongo, Rio de Janeiro, Brazil
10University of Hertfordshire, Hatfield, UK

Post-AGB stars are key objects for the study of the dramatic morphological changes of low- to intermediate-mass stars
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on their evolution from the Asymptotic Giant Branch (AGB) towards the Planetary Nebula stage. There is growing
evidences that binary interaction processes may very well have a determining role in the shaping process of many
objects, but so far direct evidence is still weak. We aim at a systematic study of the dust distribution around a large
sample of Post-AGB stars as a probe of the symmetry breaking in the nebulae around these systems. We used imaging
in the mid-infrared to study the inner part of these evolved stars to probe direct emission from dusty structures in the
core of Post-AGB stars in order to better understand their shaping mechanisms. We imaged a sample of 93 evolved
stars and nebulae in the mid-infrared using VISIR/VLT, T-Recs/Gemini South and Michelle/Gemini North. We found
that all the the Proto-Planetary Nebulae we resolved show a clear departure from spherical symmetry. 59 out of the
93 observed targets appear to be non resolved. The resolved targets can be divided in two categories. The nebulae
with a dense central core, that are either bipolar and multipolar. The nebulae with no central core have an elliptical
morphology.The dense central torus observed likely host binary systems which triggered fast outflows that shaped the
nebulae.

Accepted for publication in MNRAS
Available from arXiv:1102.4561
and from http://www.eso.org/∼elagadec/lagadec mircatalogue pagb mnras2011.pdf

Carbon chemistry in Galactic Bulge Planetary Nebulae
L. Guzman-Ramirez1, A.A. Zijlstra1, R. Nı́ Chuimı́n1, K. Gesicki2, E. Lagadec3, T.J. Millar4 and Paul M. Woods1

1Jodrell Bank Centre for Astrophysics, School of Physics & Astronomy, The University of Manchester, Manchester, M13 9PL, UK
2Centrum Astronomii UMK, ul. Gagarina 11, 87-100 Torun, Poland
3European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching, Germany
4Astrophysics Research Centre, School of Mathematics and Physics, Queen’s University Belfast, Belfast BT7 1NN, UK

Galactic Bulge Planetary Nebulae show evidence of mixed chemistry with emission from both silicate dust and PAHs.
This mixed chemistry is unlikely to be related to carbon dredge up, as third dredge-up is not expected to occur in the
low mass Bulge stars. We show that the phenomenon is widespread, and is seen in 30 nebulae out of 40 of our sample,
selected on the basis of their infrared flux. HST images and UVES spectra show that the mixed chemistry is not related
to the presence of emission-line stars, as it is in the Galactic disk population. We also rule out interaction with the ISM
as origin of the PAHs. Instead, a strong correlation is found with morphology, and the presence of a dense torus. A
chemical model is presented which shows that hydrocarbon chains can form within oxygen-rich gas through gas-phase
chemical reactions. The model predicts two layers, one at AV ∼ 1.5 where small hydrocarbons form from reactions
with C+, and one at AV ∼ 4, where larger chains (and by implication, PAHs) form from reactions with neutral, atomic
carbon. These reactions take place in a mini-PDR. We conclude that the mixed chemistry phenomenon occurring in
the Galactic Bulge Planetary Nebulae is best explained through hydrocarbon chemistry in an UV-irradiated, dense
torus.

Accepted for publication in MNRAS
Available from arXiv:1102.4581

Period switching in the symbiotic star BXMon
Liliana Formiggini1 and Elia M. Leibowitz1

1School of Physics and Astronomy, Tel-Aviv University, Israel

We report on a detailed analysis of the optical light curve of the symbiotic system BXMon, the data of which
were gathered from the literature. The light curve covers the period December 1889 March 2009, with a gap of no
observations between March 1940 and February 1972. The light curve is characterized by strong oscillations of peak to
peak amplitude of 2 to more than 3 magnitudes. Before the gap the fluctuations were modulated mainly by a period
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Pa = 1373 d. After the gap the dominant periodicity is Pb = 1256 d. Higher harmonics as well as a few beats of the
two major periodicities can also be identified in the light curve. We identify one of the beat periods, Pr = 656 d, as
the sidereal rotation period of the giant component of the system. The period switching that took place during the
gap in the observations was possibly associated with a certain cataclysmic event, hints of which may be recognized in
the LC in the first 11 years after the gap.
We suggest that the origin of the major oscillations is in periodic episodes of mass accretion from the M giant onto
the hot component of the system. After the gap they are correlated with the periastron passage of the system, and
therefore appear with the binary period. Before the gap the oscillations appeared with the diurnal cycle of an observer
on the surface of the rotating M giant, whose sun is the hot component. The event of the period switching is possibly
related to an intensive magnetic activity in the outer layers of the giant star.

Accepted for publication in MNRAS
Available from arXiv:1102.4458

The role of planets in shaping planetary nebulae
Orsola De Marco1 and Noam Soker2

1Macquarie University, Sydney, Australia
2Technion, Israel

In 1997 Soker laid out a framework for understanding the formation and shaping of planetary nebulae (PN). Starting
from the assumption that non-spherical PN cannot be formed by single stars, he linked PN morphologies to the binary
mechanisms that may have formed them, basing these connections almost entirely on observational arguments. In
light of the last decade of discovery in the field of PN, we revise this framework, which, although simplistic, can still
serve as a benchmark against which to test theories of PN origin and shaping.
Within the framework, we revisit the role of planets in shaping PN. Soker invoked a planetary role in shaping PN
because there are not enough close binaries to shape the large fraction of non-spherical PN. In this paper we adopt a
model whereby only ∼ 20% of all 1–8 M⊙ stars make a PN. This reduces the need for planetary shaping. Through a
propagation of percentages argument, and starting from the assumption that planets can only shape mildly elliptical
PN, we conclude, like in Soker, that ∼ 20% of all PN were shaped via planetary and other substellar interactions but
we add that this corresponds to only ∼ 5% of all 1–8 M⊙ stars. This may be in line with findings of planets around
main sequence stars. PN shaping by planets is made plausible by the recent discovery of planets that have survived
interactions with red giant branch (RGB) stars.
Finally, we conclude that of the ∼ 80% of 1–8 M⊙ stars that do not make a PN, about one quarter do not even ascend
the AGB due to interactions with stellar and substellar companions, while three quarters ascend the AGB but do
not make a PN. Once these stars leave the AGB they evolve normally and can be confused with post-RGB, extreme
horizontal branch stars. We propose tests to identify them.

Accepted for publication in PASP
Available from arXiv:1102.4647

The evolution of M2-9 from 2000 to 2010
R.L.M. Corradi1,2, B. Balick3 and M. Santander-Garćıa4

1Instituto de Astrof́ısica de Canarias, E-38200 La Laguna, Tenerife, Spain
2Departamento de Astrof́ısica, Universidad de La Laguna, E-38206 La Laguna, Tenerife, Spain
3Astronomy Department, University of Washington, Seattle, WA 98195, USA
4Isaac Newton Group of Telescopes, Apart. de Corréos 321, 38700 Santa Cruz de la Palma, Spain

Understanding the formation of collimated outflows is one of the most debated and controversial topics in the study
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of the late stages of stellar evolution. M2-9 is an outstanding representative of extreme aspherical flows. It presents
unique features such as a pair of high-velocity dusty polar blobs and a mirror-symmetric rotating pattern in the inner
lobes. Their study provides important information on the nature of the poorly understood central source of M2-9 and
its nebula.
Imaging monitoring at sub-arcsec resolution of the evolution of the nebula in the past decade is presented. Spectroscopic
data provide complementary information. We determine the proper motions of the dusty blobs, which infer a new
distance estimate of 1.3 ± 0.2 kpc, a total nebular size of 0.8 pc, a speed of 147 km s−1, and a kinematical age of
2500 yr. The corkscrew geometry of the inner rotating pattern is confirmed and quantified. Different recombination
timescales for different ions explain the observed surface brightness distribution. According to the images taken after
1999, the pattern rotates with a period of 92± 4 years. On the other hand, the analysis of images taken between 1952
and 1977 measures a faster angular velocity. If the phenomenon were related to orbital motion, this would correspond
to a modest orbital eccentricity (e = 0.10 ± 0.05), and a slightly shorter period (86 ± 5 years). New features have
appeared after 2005 on the west side of the lobes and at the base of the pattern.
The geometry and travelling times of the rotating pattern support our previous proposal that the phenomenon is
produced by a collimated spray of high velocity particles (jet) from the central source, which excites the walls of the
inner cavity of M2-9, rather than by a ionizing photon beam. The speed of such a jet would be remarkable: between
11000 and 16000 km s−1. The rotating-jet scenario may explain the formation and excitation of most of the features
observed in the inner nebula, with no need for additional mechanisms, winds, or ionization sources. All properties
point to a symbiotic-like interacting binary as the central source of M2-9. The new distance determination implies
system parameters that are consistent with this hypothesis.

Accepted for publication in Astronomy and Astrophysics
Available from arXiv:1102.5634

Conference Papers

Faint emission lines in planetary nebulae with a [WC] nucleus
Jorge Garćıa-Rojas1, Miriam Peña2 and Maria Teresa Ruiz3

1Instituto de Astrof́ısica de Canarias, E-38200, La Laguna, Tenerife, Spain
2Instituto de Astronomı́a, Universidad Nacional Autónoma de México, Apdo. Postal 70-264, 04510 México DF, México
3Departamento de Astronomı́a, Universidad de Chile, Casilla Postal 36D, Santiago de Chile, Chile

We present first results from the analysis of a sample of 14 planetary nebulae with [WC] nucleus with detected faint
carbon and oxygen recombination lines (RLs). The results are based on deep echelle spectra obtained with MIKE on
the 6.5 m Magellan–Clay telescope in Chile.

Oral contribution, published in ”XIII Latin American Regional IAU Meeting”, Rev. Méx. Astron. and
Astrof́ıs. Conf. Ser.
Available from arXiv:1102.0165

UV spectroscopy of the central star of the Planetary Nebula A 43
Ellen Ringat1, Felix Friederich1, Thomas Rauch1, Klaus Werner1 and Jeffrey W. Kruk2

1Institute for Astronomy and Astrophysics, Kepler Center for Astro and Particle Physics, Eberhard Karls University, Sand 1, 72076

Tübingen, Germany
2NASA, Goddard Space Flight Center, Greenbelt, MD 20771, USA

About 25% of all post-AGB stars are hydrogen-deficient, e.g. the PG 1159 stars with a typical abundance pattern
He:C:O = 33:50:17 (by mass). Only four of about 40 known PG1159 stars exhibit H in their spectra. The exciting
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star of the planetary nebula A 43 is one of these so-called hybrid PG 1159 stars. We present preliminary results of
an on-going spectral analysis by means of NLTE model-atmosphere techniques based on UV spectra obtained with
FUSE, HST/GHRS, and IUE as well as on optical observations.

Oral contribution, published in ”Asymmetric Planetary Nebulae 5” (APN5)
Available from arXiv:1102.3090

The onset of chaos in pulsating variable stars
David G. Turner1,5, Leonid N. Berdnikov2,5, John R. Percy3 and Mohamed Abdel-Sabour Abdel-Latif4

1Saint Mary’s University, Halifax, Nova Scotia, Canada
2Sternberg Astronomical Institute, Moscow, Russian Federation
3Erindale College, University of Toronto, Erindale, Ontario, Canada
4National Research Institute of Astronomy and Geophysics, Helwan, Egypt
5Visiting Astronomer, Harvard College Observatory (USA) Photographic Plate Stacks

Random changes in pulsation period occur in cool pulsating Mira variables, Type A, B, and C semiregular variables,
RV Tauri variables, and in most classical Cepheids. The physical processes responsible for such fluctuations are uncer-
tain, but presumably originate in temporal modifications of the envelope convection in such stars. Such fluctuations
are seemingly random over a few pulsation cycles of the stars, but are dominated by the regularity of the primary
pulsation over the long term. The magnitude of stochasticity in pulsating stars appears to be linked directly to their
dimensions, although not in simple fashion. It is relatively larger in M supergiants, for example, than in short-period
Cepheids, but is common enough that it can be detected in visual observations for many types of pulsating stars.
Although chaos was discovered in such stars 80 years ago, detection of its general presence in the group has only been
possible in recent studies.

Poster contribution, published in ”Odessa variable stars 2010”, edited by I. Andronov and V. Kov-
tyukh
Available from arXiv:1102.4338

Dust in AGB stars: transparent or opaque?
Sara Bladh1, Susanne Höfner 1 and Bernhard Aringer2

1Department of Physics and Astronomy, Uppsala University, Sweden
2Astronomical Observatory of Padova, INAF, Italy

It is commonly believed that winds of cool giants in their late evolutionary stages are driven by radiative pressure
on dust grains, but the actual grain species responsible for driving winds of M-type AGB stars are still a matter of
debate (see Höfner, this volume). The optical properties of the dust particles responsible for initiating the outflow
affect the stellar spectra in two ways: (i) indirectly, through their influence on the dynamical structure of the atmo-
sphere/envelope and the resulting molecular features, and (ii) directly, by changes of the spectral energy distribution
due to absorption and scattering on dust grains. The qualitative differences in the energy distributions of C-type and
M-type AGB stars in the visual and near-infrared regions suggest that the dust particles in oxygen rich atmospheres are
relatively transparent to radiation. By using detailed dynamical models of gas and radiation combined with a simple
description for the dust opacity (which can be adjusted to mimic different wavelength dependencies and condensation
temperatures) and also by adjusting the fraction of the opacity that is treated as true absorption, we investigate which
dust properties produce synthetic photometry consistent with observations. The goal of this study is to narrow down
the possible dust species that may be driving the winds in M-type AGB stars.

Poster contribution, published in ”Why Galaxies Care about AGB Stars II”, eds. F. Kerschbaum, T.
Lebzelter and B. Wing, ASP Conf. Series
Available from arXiv:1102.5277
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Review Papers

Carbon stars
T. Lloyd Evans1

1SUPA, School of Physics and Astronomy, University of St. Andrews, North Haugh, St. Andrews, KY16 9SS, UK

The present stage of knowledge of the carbon stars is discussed. Particular attention is given to issues of classification,
evolution, variability, populations in our own and other galaxies, and circumstellar material. The topic is approached
from an observational standpoint.

Published in J. Astrophys.Astr., 31, 177 (2010)

Starlight and sandstorms: Mass loss mechanisms on the AGB
Susanne Höfner1

1Dept. of Physics and Astronomy, Div. Astronomy and Space Physics, Uppsala University, Sweden

There are strong observational indications that the dense slow winds of cool luminous AGB stars are driven by radiative
pressure on dust grains which form in the extended atmospheres resulting from pulsation-induced shocks. For carbon
stars, detailed models of outflows driven by amorphous carbon grains show good agreement with observations. Some
still existing discrepancies may be due to a simplified treatment of cooling in shocks, drift of the grains relative to
the gas, or effects of giant convection cells or dust-induced pattern formation. For stars with C/O < 1, recent models
indicate that absorption by silicate dust is probably insuffcient to drive their winds. A possible alternative is scattering
by Fe-free silicate grains with radii of a few tenths of a micron. In this scenario one should expect less circumstellar
reddening for M- and S-type AGB stars than for C-stars with comparable stellar parameters and mass loss rates.

Published in ”Why Galaxies Care About AGB stars II”, eds. T. Kerschbaum, T. Lebzelter and B.
Wing, ASP Conf. Series (invited review)
Available from arXiv:1102.5268

Job Adverts

Department of Physics and Astronomy
Division of Astronomy and Space Physics

Uppsala University, Sweden

PhD student position in Astronomy or Space and Plasma Physics

Are you interested in studying dynamical processes in young and evolved stars, the early evolution of galaxies, the
origin of the chemical elements, the enrichment of interstellar matter with gas and dust from evolved stars, the for-
mation of the solar system and other planetary systems, asteroids and comets, how the solar wind can penetrate the
Earths protective magnetic field and how it affects other bodies in the solar system, energy transport and particle
acceleration in space, and other space plasma phenomena? Are you interested in using satellite clusters, analysing
data from Saturn and its moons Titan and Enceladus, studying space with large radars, observing with the worlds
largest telescope VLT in Chile, analysing data from space telescopes, or modelling phenomena and objects in space
with supercomputers?

We are announcing the availability of one PhD student position. Deadline for applications: 25 March, 2011 (reference
UFV-PA 2011/230). Please use the link below for more information and to access the application forms.

See also http://www.personalavd.uu.se/ledigaplatser/230PhD.html
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University of Denver, USA — Postdoctoral Researcher position

Applications are invited for a postdoctoral position to engage in scientific investigations based on a survey of planetary
nebulae using Herschel Space Observatory. This PN survey, dubbed HerPlaNS (Herschel Planetary Nebula Survey;
PI: T. Ueta), will collects data using almost all the PACS/SPIRE capabilities to perform broadband mapping, spectral
mapping, and spatio-spectroscopy on a dozen PNs during OT1. The obtained data set will simultaneous probing of
the gas and dust component in the target PNs. Through these investigations, we will consider the energetics of the
entire gas–dust system as a function of location in the nebulae. The HerPlaNS data will allow us to take this novel
approach which has rarely been taken previously. This survey is also being done in a close collaboration with the
existing Chandra X-ray Observatory Large PN Survey (PI: J. Kastner). The successful applicant is expected to play a
significant role in all aspects of the project, including the data processing (both images and spectra) through analysis
and interpretation of the results. He/She will be regarded as a full partner in the collaboration.

Preference will be given to candidates with strong evidence of scientific maturity and productivity, experience in
analysis of far-IR imaging/spectroscopic data and of numerical modeling of low temperature gas in the circumstellar
context (molecular gas, PDR, etc), and good writing skills. Applicants must have a Ph.D. in Astronomy, Physics, or
a closely related field before assuming the post. The position can start as soon as possible, with strong preference
given to applicants who can begin by the summer/fall of 2011 at the latest. Funding is guaranteed for the first year,
and is expected to continue for the second year contingent upon the candidate’s performance during the first year.
The applicant would work with Dr. Toshiya Ueta at the University of Denver (DU) in collaboration with 30 other
researchers involved in the project. Beyond the HerPlaNS duties, the successful candidate is also expected to carry
out one’s own research initiative (i.e., time is allowed for such activities). Applicants are welcome to contact Dr. Ueta
to discuss the position further.

Please send (1) a curriculum vitae and bibliography; (2) a 2-page statement of past research, highlighting experience
and interests compatible with the position; (3) a 1-page statement of your own research interests and goals; (4) the
names and contact information for three people from whom we can request letters of recommendation. Applications
should be submitted as soon as possible – evaluation will be done on a continuous basis. Documents will be accepted
electronically in PDF format sent to tueta(at)du.edu, with subject line: ”HerPlaNS PD (your name)”.

For further information, please contact: Toshiya Ueta, Assistant Professor, Dept. of Physics and Astronomy, Univer-
sity of Denver, CO 80208, USA, phone: 303-871-3523, fax: 303-871-4405, email: tueta(at)du.edu.

Please replace (at) with @ in the email address above.

http://herschel.esac.esa.int/Docs/AO1/OT1 accepted.html#OT1 tueta 2
http://www.du.edu/nsm/departments/physicsandastronomy/
http://www.du.edu/

Announcement

Fizeau exchange visitors program — call for applications

The Fizeau exchange visitors program in optical interferometry funds (travel and accommodation) visits of researchers
to an institute of his/her choice (within the European Community) to perform collaborative work and training on
one of the active topics of the European Interferometry Initiative. The visits will typically last for one month, and
strengthen the network of astronomers engaged in technical, scientific and training work on optical/infrared interfer-
ometry. The program is open for all levels of astronomers (Ph.D. students to tenured staff).

The deadline for applications is the 15th March for visits starting 1st of May.

Further informations and application forms can be found at www.european-interferometry.eu

The program is funded by OPTICON/FP7.
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