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Editorial
Dear Colleagues,

It is a pleasure to present you the 197th issue of the AGB Newsletter. A quick calculation shows that this means
that the February issue will be the 199th and the March issue will be the 200th issue. While there is nothing special
about the numbers 199 and 200 (except 199 being a prime number and 200 = 2 · 102) it's a good excuse to re�ect
and contemplate. So please take note of the Food for Thought items below and overwhelm us with your contributions
in the form of text, pictures, animations, et cetera, by the end of January (looking back) and the end of February
(looking ahead), respectively.

The next issue is planned to be distributed around the 5th of January. With the Season's Greetings and a peaceful
entry into the new year,

Editorially Yours,
Jacco van Loon and Albert Zijlstra

Food for Thought

This month's thought-provoking statement is:

What have been the most signi�cant developments in our �eld since 2005?
What are the most pressing issues to resolve in the next hundred months?

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

Program WWZ: wavelet analysis of astronomical signals with irregularly
spaced arguments

Ivan L. Andronov1 and Alevtina V. Naumova1

1Department "High and Applied Mathematics", Odessa National Maritime University, Odessa, Ukraine

A program WWZ is introduced, which realizes the wavelet analysis using an improved modi�cation of the algorithm of
the Morlet wavelet for a general case of irregularly spaced data, which is typical for the databases available in virtual
observatories. Contrary to the well-known analogs, working with regularly spaced (equidistant in time) arguments, we
have implemented an improved algorithm presented by Andronov (1998, KFNT, 14, 490; 1999, sss. conf, 57), which
signi�cantly increases the signal-to-noise ratio. The program has been used to study semi-regular pulsating variable
stars (UDel et al.), but can be used for the analysis of signals of any nature.
Accepted for publication in Odessa Astronomical Publications, v.26, No.1 (2013)
Available from arXiv:1310.5031

Identi�cation of new Galactic symbiotic stars with SALT � I. Initial
discoveries and other emission line objects

Brent Miszalski1,2 and Joanna Mikoªajewska3

1South African Astronomical Observatory, P.O. Box 9, Observatory, 7935, South Africa
2Southern African Large Telescope Foundation, P.O. Box 9, Observatory, 7935, South Africa
3Nicolaus Copernicus Astronomical Centre, Bartycka 18, 00716 Warsaw, Poland

We introduce the �rst results from an ongoing, systematic survey for new symbiotic stars in the southern Galactic plane
selected from the AAO/UKST SuperCOSMOS Hα Survey (SHS). The survey aims to identify and characterise the
fainter population of symbiotic stars underrepresented in extant catalogues. Less than 300 symbiotic stars are known,
in stark contrast to population estimates of 103−5 symbiotic stars. The accreting white dwarf (WD) in symbiotic
stars, fuelled by their red giant donors with high mass loss rate winds, make them promising candidates for type Ia
supernovæ. Several candidates were observed spectroscopically with the Southern African Large Telescope (SALT).
A total of 12 bona-�de and 2 possible symbiotic stars were identi�ed. The most remarkable example is a carbon-rich
symbiotic star that displays coronal [Fex] emission, suggesting it may be a supersoft X-ray source with a massive
WD, however strong interstellar absorption may severely hinder any supersoft X-ray detection. This is the �fth
carbon-rich Galactic symbiotic star found and raises the interesting possibility that carbon-rich giants have a higher
rate of occurrence in fainter populations of symbiotic stars. Several other emission line objects with near-infrared
colours similar to symbiotic stars were also discovered, including 6 B[e] stars, 4 PNe, 2 possible Be stars, one [WC9]
Wolf�Rayet (WR) central star of a PN and one WC9 WR star. Revealing D-type symbiotic stars remains di�cult,
with only one new D-type found in contrast to 6 B[e] stars that were promising D-type candidates. These discoveries
will help shape and re�ne the candidate selection criteria that we expect will uncover several more symbiotic stars as
the survey progresses.
Submitted to MNRAS
Available from arXiv:1311.0797
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Unveiling the dust nucleation zone of IRC+10 216 with ALMA
J. Cernicharo1, F. Daniel1, A. Castro-Carrizo2, M. Agundez3, N. Marcelino4, C. Joblin5,6, J.R. Goicoechea1 and M.

Guélin2,7

1Departamento de Astrofísica, Centro de Astrobiología, CSIC�INTA, Ctra. de Torrejón a Ajalvir km 4, 28850 Madrid, Spain
2Institut de Radioastronomie Millimétrique, 300 rue de la Piscine, 38406, Saint Martin d'Hères, France
3Univ. Bordeaux, LAB, UMR 5804, 33270, Floirac, France
4NRAO, 520 Edgemont Road, Charlottesville, VA22902, USA
5Université de Toulouse; UPS�OMP; IRAP; Toulouse, France
6CNRS, IRAP, 9 Av. col. Roche, 31028 Toulouse Cedex 4, France
7LAM�LERMA, ENS, 24 rue Lhomond, 75005 Paris, France

We report the detection in IRC+10 216 of lines of HNC J = 3�2 pertaining to 9 excited vibrational states with energies
up to 5300 K. The spectrum, observed with ALMA, also shows a surprising large number of narrow, unidenti�ed lines
that arise in the vicinity of the star. The HNC data are interpreted through a 1D-spherical non-local radiative transfer
model, coupled to a chemical model that includes chemistry at thermochemical equilibrium for the innermost regions
and reaction kinetics for the external envelope. Although unresolved by the present early ALMA data, the radius
inferred for the emitting region is 0.′′06 (i.e. ∼ 3 stellar radii), similar to the size of the dusty clumps reported by IR
studies of the innermost region (r < 0.′′3). The derived abundance of HNC relative to H2 is 10−8 < χ(HNC) < 10−6,
and drops quickly where the gas density decreases and the gas chemistry is dominated by reaction kinetics. Merging
HNC data with that of molecular species present throughout the inner envelope, such as vibrationally excited HCN,
SiS, CS, or SiO, should allow us to characterize the physical and chemical conditions in the dust formation zone.
Accepted for publication in ApJL
Available from arXiv:1310.7383

Overshooting by convective settling
R. Andrássy1 and H.C. Spruit1

1Max Planck Institute for Astrophysics, Karl-Schwarzschildstr. 1, 85748 Garching, Germany

We study a process of slow mixing in stars with convective envelopes, which is driven by the settling of cool downward
plumes below the base of the convection zone. If a small fraction (of order 10−7) of the material cooled at the surface
retains a signi�cant entropy de�cit while descending in plumes, it can reach the depth where lithium burning takes
place. The model calculates the thermal response and mixing below the convection zone due to the settling process,
assuming that the plumes arrive at the base of the convection zone with a broad range of entropy contrasts. We obtain
a good �t to the observed lithium depletion in the Sun by assuming that the settling mass �ux is distributed with
respect to the entropy contrast as a power law with a slope around −2. We �nd convective settling to have a negligible
in�uence on the strati�cation below the convection zone, although mixing induced by it could modify the gradient of
helium concentration.
Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1310.8117

The gas-rich circumbinary disk of HR4049 � I: A detailed study of the
mid-infrared spectrum
Sarah E. Malek1 and Jan Cami1,2

1Department of Physics and Astronomy, University of Western Ontario, London, ON N6A 3K7, Canada
2SETI Institute, 189 Bernardo Avenue, Suite 100, Mountain View, CA 94034, USA

We present a detailed analysis of the mid-infrared spectrum of the peculiar evolved object HR4049. The full Spitzer-
IRS high-resolution spectrum shows a wealth of emission with prominent features from CO2 and H2O and possible
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contributions from HCN and OH. We model the molecular emission and �nd that it originates from a massive (M>∼8×
10−3 M¯), warm (Tex ≈ 500 K) and radially extended gas disk that is optically thick at infrared wavelengths. We also
report less enrichment in 17O and 18O than previously found and a comparison of the Spitzer observations to earlier
data obtained by ISO-SWS reveals that the CO2 �ux has more than doubled in 10 years time, indicating active and
ongoing chemical evolution in the circumbinary disk. If the gas originates from interaction between the stellar wind
and the dust, this suggests that the dust could be oxygen-rich in nature. The molecular gas plays a crucial role in the
thermal properties of the circumbinary disk by allowing visible light to heat the dust and then trapping the infrared
photons emitted by the dust. This results in higher temperatures and a more homogeneous temperature structure in
the disk.
Accepted for publication in The Astrophysical Journal
Available from arXiv:1310.6361

The impact of updated Zr neutron-capture cross sections and new
asymptotic giant branch models on our understanding of the s process

and the origin of stardust
Maria Lugaro1, Giuseppe Tagliente2,3, Amanda I. Karakas4, Paolo M. Milazzo5, Franz Käppeler6, Andrew M.

Davis7,8,9 and Michael R. Savina10,8

1Monash Centre for Astrophysics (MoCA), Monash University, Clayton VIC 3800, Australia
2Istituto Nazionale di Fisica Nucleare (INFN), Bari, Italy
3University of Ghent, Ghent, Belgium
4Research School of Astronomy and Astrophysics, Australian National University, Canberra, ACT 2611, Australia
5Istituto Nazionale di Fisica Nucleare (INFN), Trieste, Italy
6Karlsruhe Institute of Technology, Campus North, D-76021 Karlsruhe, Germany
7The Department of the Geophysical Sciences, The University of Chicago, Chicago, IL 60637, USA
8Chicago Center for Cosmochemistry, USA
9The Enrico Fermi Institute, The University of Chicago, Chicago, IL 60637, USA
10Materials Science Division, Argonne National Laboratory, Argonne, IL 60439, USA

We present model predictions for the Zr isotopic ratios produced by slow neutron captures in C-rich asymptotic giant
branch (AGB) stars of masses 1.25 to 4 M¯ and metallicities Z = 0.01 to 0.03, and compare them to data from single
meteoritic stardust silicon carbide (SiC) and high-density graphite grains that condensed in the out�ows of these
stars. We compare predictions produced using the Zr neutron-capture cross section from Bao et al. (2000) and from
n_TOF experiments at CERN, and present a new evaluation for the neutron-capture cross section of the unstable
isotope 95Zr, the branching point leading to the production of 96Zr. The new cross sections generally presents an
improved match with the observational data, except for the 92Zr/94Zr ratios, which are on average still substantially
higher than predicted. The 96Zr/94Zr ratios can be explained using our range of initial stellar masses, with the most
96Zr-depleted grains originating from AGB stars of masses 1.8�3 M¯, and the others from either lower or higher
masses. The 90,91Zr/94Zr variations measured in the grains are well reproduced by the range of stellar metallicities
considered here, which is the same needed to cover the Si composition of the grains produced by the chemical evolution
of the Galaxy. The 92Zr/94Zr versus 29Si/28Si positive correlation observed in the available data suggests that stellar
metallicity rather than rotation plays the major role in covering the 90,91,92Zr/94Zr spread.
Accepted for publication in The Astrophysical Jounnal
Available from arXiv:1311.2660
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Spatially resolved physical and chemical properties of the planetary
nebula NGC3242

H. Monteiro1, D.R. Gonçalves2, M.L. Leal-Ferreira3 and R.L.M. Corradi4,5

1Universidade Federal de Itajubá, Brazil
2Universidade Federal do Rio de Janeiro, Brazil
3University of Bonn, Germany
4Instituto de Astrofísica de Canarias, Spain
5Universidad de La Laguna, Spain

Optical integral-�eld spectroscopy was used to investigate the planetary nebula NGC3242. We analysed the main
morphological components of this source, including its knots, but not the halo. In addition to revealing the properties of
the physical and chemical nature of this nebula, we also provided reliable spatially resolved constraints that can be used
for future photoionisation modelling of the nebula. The latter is ultimately necessary to obtain a fully self-consistent
3D picture of the physical and chemical properties of the object. The observations were obtained with the VIMOS
instrument attached to VLT-UT3. Maps and values for speci�c morphological zones for the detected emission-lines were
obtained and analysed with routines developed by the authors to derive physical and chemical conditions of the ionised
gas in a 2D fashion. We obtained spatially resolved maps and mean values of the electron densities, temperatures,
and chemical abundances, for speci�c morphological structures in NGC3242. These results show the pixel-to-pixel
variations of the the small- and large-scale structures of the source. These diagnostic maps provide information free
from the biases introduced by traditional single long-slit observations. In general, our results are consistent with a
uniform abundance distribution for the object, whether we look at abundance maps or integrated �uxes from speci�ed
morphological structures. The results indicate that special care should be taken with the calibration of the data and
that only data with extremely good signal-to-noise ratio and spectral coverage should be used to ensure the detection
of possible spatial variations.
Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1311.3201

A search for planetary nebulæ with the SDSS: the outer regions of M31
Alexei Y. Kniazev1,2,3,4,7, Eva K. Grebel4, Daniel B. Zucker5,6, Hans-Walter Rix7, David Martínez-Delgado4 and

Stephanie A. Snedden8

1South African Astronomical Observatory, P.O. Box 9, 7935, South Africa
2Southern African Large Telescope Foundation, P.O. Box 9, 7935, South Africa
3Sternberg Astronomical Institute, Lomonosov Moscow State University, Moscow, Russia
4Astronomisches Rechen-Institut, Zentrum für Astronomie der Universität Heidelberg, Mönchhofstr. 12�14, D-69120 Heidelberg, Germany
5Department of Physics and Astronomy, Macquarie University, NSW 2109, Australia
6Australian Astronomical Observatory, P.O. Box 296, Epping, NSW 1710, Australia
7Max-Planck-Institut für Astronomie, Königstuhl 17, D-69117 Heidelberg, Germany
8Department of Astronomy, New Mexico State University, Box 30001, Las Cruces, NM 880033, USA

We have developed a method to identify planetary nebula (PN) candidates in imaging data of the Sloan Digital Sky
Survey (SDSS). This method exploits the SDSS' �ve-band sampling of emission lines in PN spectra, which results in a
color signature distinct from that of other sources. Selection criteria based on this signature can be applied to nearby
galaxies in which PNe appear as point sources. We applied these criteria to the whole area of M31 as scanned by the
SDSS, selecting 167 PN candidates that are located in the outer regions of M31. The spectra of 80 selected candidates
were then observed with the 2.2m telescope at Calar Alto Observatory. These observations and cross-checks with
literature data show that our method has a selection rate e�ciency of about 90%, but the e�ciency is di�erent for
the di�erent groups of PNe candidates.
In the outer regions of M31, PNe trace di�erent well-known morphological features like the Northern Spur, the
NGC205 Loop, the G1 Clump, etc. In general, the distribution of PNe in the outer region 8 < R < 20 kpc along the
minor axis shows the �extended disk� � a rotationally supported low surface brightness structure with an exponential
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scale length of 3.21± 0.14 kpc and a total mass of ∼ 1010 M¯, which is equivalent to the mass of M33. We report the
discovery of three PN candidates with projected locations in the center of AndromedaNE, a very low surface brightness
giant stellar structure in the outer halo of M31. Two of the PNe were spectroscopically con�rmed as genuine PNe.
These two PNe are located at projected distances along the major axis of ∼ 48 kpc and ∼ 41 kpc from the center of
M31 and are the most distant PNe in M31 found up to now.
With the new PN data at hand we see the obvious kinematic connection between the continuation of the Giant Stream
and the Northern Spur. We suggest that 20�30% of the stars in the Northern Spur area may belong to the Giant
Stream. In our data we also see a possible kinematic connection between the Giant Stream and PNe in AndromedaNE,
suggesting that AndromedaNE could be the core or remnant of the Giant Stream. Using PN data we estimate the
total mass of the Giant Stream progenitor to be ≈ 109 M¯. About 90% of its stars appear to have been lost lost
during the interaction with M31.
Accepted for publication in Astronomical Journal
Available from arXiv:1311.1951

Silicon isotopic abundance toward evolved stars and its application for
presolar grains

T.-C. Peng1, E.M.L. Humphreys1, L. Testi1, A. Baudry2, M. Wittkowski1, M.G. Rawlings3, I. de
Gregorio-Monsalvo1, W. Vlemmings4, L.-Å. Nyman5, M.D. Gray6 and C. de Breuck1

1ESO Garching, Germany
2Univ. Bordeaux, France
3National Radio Astronomy Observatory, USA
4Onsala Space Observatory, Sweden
5Joint ALMA Observatory, Chile
6JBCA, Alan Turing Building, School of Physics and Astronomy, UK

Galactic chemical evolution (GCE) is important for understanding the composition of the present-day interstellar
medium (ISM) and of our solar system. In this paper, we aim to track the GCE by using the 29Si/30Si ratios in
evolved stars and tentatively relate this to presolar grain composition.
We used the APEX telescope to detect thermal SiO isotopologue emission toward four oxygen-rich M-type stars.
Together with the data retrieved from the Herschel science archive and from the literature, we were able to obtain
the 29Si/30Si ratios for a total of 15 evolved stars inferred from their optically thin 29SiO and 30SiO emission. These
stars cover a range of masses and ages, and because they do not signi�cantly alter 29Si/30Si during their lifetimes,
they provide excellent probes of the ISM metallicity (or 29Si/30Si ratio) as a function of time.
The 29Si/30Si ratios inferred from the thermal SiO emission tend to be lower toward low-mass oxygen-rich stars (e.g.,
down to about unity for WHya), and close to an interstellar or solar value of 1.5 for the higher-mass carbon star
IRC+10 216 and two red supergiants. There is a tentative correlation between the 29Si/30Si ratios and the mass-loss
rates of evolved stars, where we take the mass-loss rate as a proxy for the initial stellar mass or current stellar age.
This is consistent with the di�erent abundance ratios found in presolar grains. Before the formation of the Sun, the
presolar grains indicate that the bulk of presolar grain already had 29Si/30Si ratios of about 1.5, which is also the ratio
we found for the objects younger than the Sun, such as VYCMa and IRC+10 216. However, we found that older
objects (up to possibly 10 Gyr old) in our sample trace a previous, lower 29Si/30Si value of about 1. Material with
this isotopic ratio is present in two subclasses of presolar grains, providing independent evidence of the lower ratio.
Therefore, the 29Si/30Si ratio derived from the SiO emission of evolved stars is a useful diagnostic tool for the study
of the GCE and presolar grains.
Published in A&A, 559, L8 (2013)
Available from arXiv:1311.3444
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Emission line diagnostics to constrain high temperature populations in
early-type galaxies

T.E. Woods1 and M. Gilfanov1,2

1Max Planck Institute for Astrophysics, Karl-Schwarzschild-Str. 1, Garching b. München 85741, Germany
2Space Research Institute of Russian Academy of Sciences, Profsoyuznaya 84/32,117997 Moscow, Russia

Once thought to be devoid of warm and cold interstellar matter, elliptical galaxies are now commonly observed to host
extended regions of neutral and ionized gas. Outside of the innermost nuclear regions of these galaxies, the favoured
candidate ionizing source remains some component of the stellar population, with mounting evidence suggesting post-
asymptotic-giant-branch stars (pAGBs). In a recent paper, we demonstrated that observations of recombination lines
of He ii (or upper limits thereon) may provide a strong constraint on the presence of any other, higher temperature
sources, in particular nuclear-burning white dwarfs in the context of the single degenerate (SD) scenario for type Ia
supernovæ. The sensitivity of the He ii test is greatest for WD e�ective temperatures ∼ 2 × 105 K. Here we extend
our analysis to include predictions for all of the �classical� strong optical lines, as well as UV, optical, and infra-red
lines of neutral oxygen, nitrogen, and singly-ionized carbon. This allows us to extend the temperature range over
which we can meaningfully constrain the collective luminosity of nuclear-burning WDs to 105 K <∼T<∼106 K. We then
demonstrate how observations of nearby early-type and post-starburst galaxies can place strong limits on the origin
of type Ia supernovæ.
Submitted to MNRAS
Available from arXiv:1311.1693

Mid-infrared imaging of the bipolar planetary nebula M2-9 from SOFIA
M.W. Werner1, R. Sahai1, J. Davis1, J. Livingston1, F. Lykou2, J. de Buizer3, M.R. Morris4, L. Keller5, J.

Adams6, G. Gull6, C. Henderson6, T. Herter6 and J. Schoenwald6

1Jet Propulsion Laboratory, California Institute of Technology, 4800 Oak Grove Drive, Pasadena, CA 91107 USA
2Institute for Astronomy, University of Vienna, Turkenschanzstraÿe 17, A-1180, Vienna, Austria
3USRA SOFIA Science Center, M/S 211-3, NASA Ames Research Center, Mo�ett Field, CA 94035 USA
4Division of Astronomy, P.O. Box 951547, UCLA, Los Angeles, CA 90095 USA
5Department of Physics, Ithaca College, Ithaca, NY 14850 USA
6Department of Astronomy, Cornell University, Ithaca, NY 14853 USA

We have imaged the bipolar planetary nebula M2-9 using SOFIA's FORCAST instrument in six wavelength bands
between 6.6 and 37.1 µm. A bright central point source, unresolved with SOFIA's ∼ 4′′-to-5′′ beam, is seen at each
wavelength, and the extended bipolar lobes are clearly seen at 19.7 µm and beyond. The photometry between 10 and
25 µm is well �t by the emission predicted from a strati�ed disk seen at large inclination, as has been proposed for
this source by Lykou et al. and by Smith & Gehrz. The principal new results in this paper relate to the distribution
and properties of the dust that emits the infrared radiation. In particular, a considerable fraction of this material is
spread uniformly through the lobes, although the dust density does increase at the sharp outer edge seen in higher
resolution optical images of M2-9. The dust grain population in the lobes shows that small (< 0.1 µm) and large (> 1
µm) particles appear to be present in roughly equal amounts by mass. We suggest that collisional processing within
the bipolar out�ow plays an important role in establishing the particle size distribution.
Accepted for publication in Astrophysical Journal
Available from arXiv:1311.4949
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Search for surface magnetic �elds in Mira stars. First detection in χCyg
A. Lèbre1, M. Aurière2,3, N. Fabas4,5, D. Gillet6, F. Herpin7 and R. Konstantinova-Antova8

1LUP�UMR 5299�CNRS and Université Montpellier II, Montpellier, France
2CNRS, Institut de Recherche en Astrophysique et en Planétologie, Toulouse, France
3Université de Toulouse, UPS�OMP�IRAP, Toulouse, France
4Instituto de Astrofísica de Canarias, Tenerife, Spain
5Departamento de Astrofísica, Facultad de Física, Universidad de la Laguna, Tenerife, Spain
6Observatoire de Haute-Provence�OSU Pytheas�CNRS and Aix-Marseille Université, Saint Michel l'Observatoire, France
7LAB�UMR 5804�OSU Bordeaux�CNRS and Université de Bordeaux, Floirac, France
8Institute of Astronomy, Bulgarian Academy of Sciences, So�a, Bulgaria

So far, surface magnetic �elds have never been detected on Mira stars. Only recently the spectropolarimetric capabili-
ties of measuring it through the Zeeman e�ect have become available to us. Then, in order to complete the knowledge
of the magnetic �eld and of its in�uence during the transition from Asymptotic Giant Branch to Planetary Nebulæ
stages, we have undertaken a search for magnetic �elds at the surface of Mira stars. Our main goal is to constrain �
at this stage of stellar evolution � the surface magnetic �eld (presence and strength) and to precise the magnetic �eld
strength dependence along the radial distance to the star, above the photosphere and across the circumstellar envelope
of cool and evolved stars. We used spectropolarimetric observations (Stokes V spectra probing circular polarization),
collected with the Narval instrument at TBL, in order to detect � with Least Squares Deconvolution (LSD) method
� a Zeeman signature in the visible part of the spectrum. We present the �rst spectropolarimetric observations of the
S-type Mira star χCyg, performed around its maximum light. We have detected a polarimetric signal in the Stokes
V spectra and we have established its Zeeman origin. We claim that it is likely to be related to a weak magnetic �eld
present at the photospheric level and in the lower part of the stellar atmosphere. We have estimated the strength of
its longitudinal component to about 2�3 Gauss. This result favors a 1/r law for the variation of the magnetic �eld
strength across the circumstellar envelope of χCyg. This is the �rst detection of a weak magnetic �eld at the stellar
surface of a Mira star and we discuss its origin in the framework of shock waves periodically propagating throughout
the atmosphere of these radially pulsating stars. At the date of our observations of χCyg, the shock wave reaches its
maximum intensity, and it is likely that the shock ampli�es a weak stellar magnetic �eld during its passage through
the atmosphere. Without such an ampli�cation by the shock, the magnetic �eld strength would have been too low to
be detected. For the �rst time, we also report strong Stokes Q and U signatures (linear polarization) centered onto
the zero velocity (i.e. at the shock front position). They seem to indicate that the radial direction would be favored
by the shock during its propagation throughout the atmosphere.
Accepted for publication in Astronomy and Astrophysics
Available from arXiv:1310.4379

H i free�bound emission of planetary nebulæ with large abundance
discrepancies: Two-component models versus κ-distributed electrons

Yong Zhang1, Xiao-Wei Liu2,3 and Bing Zhang2

1Department of Physics, The University of Hong Kong, China
2Department of Astronomy, Peking University, China
3Kavli Institute for Astronomy and Astrophysics, Peking University, China

The �abundance discrepancy� problem in the study of planetary nebulæ (PNe), viz., the problem concerning system-
atically higher heavy-element abundances derived from optical recombination lines relative to those from collisionally
excited lines, has been under discussion for decades, but no consensus on its solution has yet been reached. In this
paper we investigate the hydrogen free�bound emission near the Balmer jump region of four PNe that are among
those with the largest abundance discrepancies, aiming to examine two recently proposed solutions to this problem:
two-component models and κ electron energy distributions. We �nd that the Balmer jump intensities and the spec-
trum slopes cannot be simultaneously matched by the theoretical calculations based upon single Maxwell�Boltzmann
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electron-energy distributions, whereas the �tting can be equally improved by introducing κ electron energy distribu-
tions or an additional Maxwell�Boltzmann component. We show that although H i free�bound emission alone cannot
distinguish the two scenarios, it can provide important constraints on the electron energy distributions, especially for
cold and low-κ plasmas.
Accepted for publication in ApJ
Available from arXiv:1311.4974

Chemical compositions of RVTauri stars and related objects
S. Sumangala Rao1 and Sunetra Giridhar1

1Indian Institute of Astrophysics, India

We have undertaken a comprehensive abundance analysis for a sample of relatively unexplored RVTauri and RVTauri
like stars to further our understanding of post-Asymptotic Giant Branch (post-AGB) evolution. From our study based
on high resolution spectra and grid of model atmospheres, we �nd indications of mild s-processing for V820Cen and
IRAS06165+3158. On the other hand, SUGem and BTLac exhibit the e�ects of mild dust-gas winnowing. We have
also compiled the existing abundance data on RVTauri objects and �nd that a large fraction of them are a�icted
by dust-gas winnowing and now added by the present work, we �nd a small group of two RVTauri stars showing
mild s-process enhancement in our Galaxy. With two out of three reported s-process enhanced objects belonging to
RVTauri spectroscopic class C, these intrinsically metal-poor objects appear to be promising candidates to analyse
the possible s-processing in RVTauri stars.
Accepted for publication in Revista Méxicana de Astronomía y Astrofísica
Available from arXiv:1311.6496

Timing of a young mildly recycled pulsar with a massive white dwarf
companion

P. Lazarus1, T.M. Tauris2, B. Knispel3,4, P.C.C. Freire1, J.S. Deneva5, V.M. Kaspi6, B. Allen3,4,7, S. Bogdanov8,
S. Chatterjee9, I.H. Stairs10 and W.W. Zhu10

1Max-Planck-Institut für Radioastronomie, Germany
2Argelander-Institut für Astronomie, Universität Bonn, Germany
3Max-Planck-Institut für Gravitationsphysik, Germany
4Leibniz Universität Hannover, Germany
5Naval Research Laboratory, USA
6Department of Physics, McGill University, Canada
7Physics Department, University of Wisconsin�Milwaukee, USA
8Columbia Astrophysics Laboratory, Columbia University, USA
9Astronomy Department, Cornell University, USA
10Department of Physics and Astronomy, University of British Columbia, Canada

We report on timing observations of the recently discovered binary pulsar PSRJ1952+2630 using the Arecibo Ob-
servatory. The mildly recycled 20.7-ms pulsar is in a 9.4-hr orbit with a massive, MWD > 0.93 M¯, white dwarf
(WD) companion. We present, for the �rst time, a phase-coherent timing solution, with precise spin, astrometric, and
Keplerian orbital parameters. This shows that the characteristic age of PSRJ1952+2630 is 77 Myr, younger by one
order of magnitude than any other recycled pulsar�massive WD system. We derive an upper limit on the true age of
the system of 150 Myr. We investigate the formation of PSRJ1952+2630 using detailed modelling of the mass-transfer
process from a naked helium star on to the neutron star following a common-envelope phase (Case BB Roche-lobe
over�ow). From our modelling of the progenitor system, we constrain the accretion e�ciency of the neutron star,
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which suggests a value between 100 and 300% of the Eddington accretion limit. We present numerical models of the
chemical structure of a possible oxygen�neon�magnesium WD companion. Furthermore, we calculate the past and
the future spin evolution of PSRJ1952+2630, until the system merges in about 3.4 Gyr due to gravitational wave
emission. Although we detect no relativistic e�ects in our timing analysis we show that several such e�ects will become
measurable with continued observations over the next 10 years; thus PSRJ1952+2630 has potential as a testbed for
gravitational theories.
Published in M.N.R.A.S. (2013)
Available from arXiv:1310.5857

Collision strengths for [O iii] optical and infrared lines
P.J. Storey1, Taha Sochi1 and N.R. Badnell2

1University College London, UK
2University of Strathclyde, Scotland

We present electron collision strengths and their thermally averaged values for the forbidden lines of the astronomically
abundant doubly-ionized oxygen ion, O2+, in an intermediate coupling scheme using the Breit�Pauli relativistic terms
as implemented in an R-matrix atomic scattering code. We use several atomic targets for the R-matrix scattering
calculations including one with 72 atomic terms. We also compare with new results obtained using the intermediate
coupling frame transformation method. We �nd spectroscopically signi�cant di�erences against a recent Breit�Pauli
calculation for the excitation of the [O iii] λ4363 transition but con�rm the results of earlier calculations.
Submitted to MNRAS
Available from arXiv:1311.6517

Large variety of new pulsating stars in the OGLE-III Galactic disk �elds
P. Pietrukowicz1, W.A. Dziembowski1, P. Mróz1, I. Soszy«ski1, A. Udalski1, R. Poleski1,2, M.K. Szyma«ski1, M.

Kubiak1, G. Pietrzy«ski1,3, �. Wyrzykowski1,4, K. Ulaczyk1, S. Kozªowski1 and J. Skowron1

1Warsaw University Observatory, Poland
2Ohio State University, USA
3Universidad de Concepción, Chile
4University of Cambridge, UK

We present the results of a search for pulsating stars in the 7.12 deg2 OGLE-III Galactic disk area in the direction
tangent to the Centaurus Arm. We report the identi�cation of 20 Classical Cepheids, 45 RRLyr type stars, 14
Long-Period Variables, such as Miras and Semi-Regular Variables, and 56 very likely δ Sct type stars. Based on
asteroseismic models constructed for one quadruple-mode and six triple-mode δ Sct type pulsators, we estimated
masses, metallicities, ages, and distance moduli to these objects. The modeled stars have masses in the range 0.9�2.5
M¯ and are located at distances between 2.5 kpc and 6.2 kpc. Two triple-mode and one double-mode pulsators seem
to be Population II stars of the SXPhe type, probably from the Galactic Halo. All reported pulsating variables but
one object are new discoveries. They are included in the OGLE-III Catalog of Variable Stars. Finally, we introduce
the on-going OGLE-IV Galactic Disk Survey, which covers half of the Galactic plane. For the purposes of future works
on the spiral structure and star formation history of the Milky Way, we have already compiled a list of known Galactic
Classical Cepheids.
Submitted to Acta Astronomica
Available from arXiv:1311.5894
and from http://ogle.astrouw.edu.pl/
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A radio characterization of Galactic compact bubbles
Adriano Ingallinera1, Corrado Trigilio2, Grazia Umana2, Paolo Leto2, Alberto Noriega-Crespo3, Nicolas Flagey4,

Roberta Paladini5, Claudia Agliozzo1 and Carla Buemi2

1Dipartimento di Fisica e Astronomia, Università di Catania, Via Santa So�a, 64, 95123 Catania, Italy
2INAF�Osservatorio Astro�sico di Catania, Via S. So�a 78, 95123 Catania, Italy
3Spitzer Science Center, California Institute of Technology, Mail Code 314-6, Pasadena, CA 91125, USA
4Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA
5NASA Herschel Science Center, California Institute of Technology, Pasadena, CA 91125, USA

We report the radio observations of a sub-sample of the 428 galactic compact bubbles discovered at 24 µm with the
MIPSGAL survey. Pervasive through the entire Galactic plane, these objects are thought to be di�erent kinds of
evolved stars. The very large majority of the bubbles (∼ 70%) are however not yet classi�ed. We conducted radio
observations with the EVLA at 6 cm and 20 cm in order to obtain the spectral index of 55 bubbles. We found that
at least 70 per cent of the 31 bubbles for which we were e�ectively able to compute the spectral index (or its lower
limit) are likely to be thermal emitters. We were also able to resolve some bubbles, obtaining that the size of the radio
nebula is usually similar to the IR size, although our low resolution (with respect to IR images) did not allow further
morphological studies. Comparisons between radio �ux densities and IR archive data from Spitzer and IRAS suggest
that at least 3 unclassi�ed bubbles can be treated as planetary nebula candidates.
Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from arXiv:1311.4753

Cool carbon stars in the Halo and in dwarf galaxies: Hα, colours, and
variability

N. Mauron1, K.S. Gigoyan2, P. Berlioz-Arthaud3 and A. Klotz4

1Laboratoire Univers et Particules, CNRS et Univ. de Montpellier, France
2Byurakan Astrophysical Observatory, Aragatsotn Marz, Armenia
3Observatoire de Lyon, Saint-Genis Laval, France
4Institut de Recherche en Astrophysique et Planétologie, Toulouse, France

The population of cool carbon (C) stars located far from the galactic plane is probably made of debris of small galaxies
such as the Sagittarius dwarf spheroidal galaxy (Sgr), which are disrupted by the gravitational �eld of the Galaxy. We
aim to know this population better through spectroscopy, 2MASS photometric colours, and variability data. When
possible, we compared the Halo results to C star populations in the Fornax dwarf spheroidal galaxy, Sgr, and the solar
neighbourhood. We �rst present a few new discoveries of C stars in the halo and in Fornax. The number of spectra of
halo C stars is now 125. Forty percent show Hα in emission. The narrow location in the JHK diagram of the Halo C
stars is found to di�er from that of similar C stars in the above galaxies. The light curves of the Catalina and LINEAR
variability databases were exploited to derive the pulsation periods of 66 Halo C stars. A few supplementary periods
were obtained with the TAROT telescopes. We con�rm that the period distribution of the Halo strongly resembles
that of Fornax, and we found that it is very di�erent from the C stars in the Solar Neighbourhood. There is a larger
proportion of short period Mira/SRa variables in the Halo than in Sgr, but the survey for C stars in this dwarf galaxy
is not complete, and the study of their variability needs to be continued to investigate the link between Sgr and the
cool Halo C stars.
Accepted for publication in Astronomy & Astrophysics
Available from arXiv:1311.6977
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The problematically short superwind of OH/IR stars
B.L. de Vries1, J.A.D.L. Blommaert1,2, L.B.F.M. Waters3,4, C. Waelkens1, M. Min4, R. Lombaert1 and H. Van

Winckel1

1Instituut voor Sterrenkunde, K.U. Leuven, Celestijnenlaan 200D, 3001 Leuven, Belgium
2Department of Physics and Astrophysics, Vrije Universiteit Brussel, Pleinlaan 2, 1050 Brussels, Belgium
3SRON Netherlands Institute for Space Research, P.O. Box 800, 9700 AV Groningen, The Netherlands
4Sterrenkundig Instituut Anton Pannekoek, University of Amsterdam, Science Park 904, 1098 XH, Amsterdam, The Netherlands

Spectra of OH/IR stars show prominent spectral bands of crystalline olivine (Mg2−2xFe2xSiO4). To learn more about
the timescale of the out�ows of OH/IR stars, we study the spectral band of crystalline olivine at 69 µm.
The 69-µm band is of interest because its width and peak wavelength position are sensitive to the grain temperature
and to the exact composition of the crystalline olivine. With Herschel/PACS, we observed the 69-µm band in the
out�ow of 14 OH/IR stars. By comparing the crystalline olivine features of our sample with those of model spectra,
we determined the size of the out�ow and its crystalline olivine abundance.
The temperature indicated by the observed 69-µm bands can only be reproduced by models with a geometrically
compact superwind (RSW < 2500 au = 1400 R?). This means that the superwind started less than 1200 years ago
(assuming an out�ow velocity of 10 km s−1). The small amount of mass lost in one superwind and the high progenitor
mass of the OH/IR stars introduce a mass loss and thus evolutionary problem for these objects, which has not yet
been understood.
Accepted for publication in A&A
Available from arXiv:1311.6908

Conference Papers

Miras or SRA'S � the Transient Type Variables
Vladislava I. Marsakova1 and Ivan L. Andronov2

1Odessa National University named after I.I. Mechnikov, Odessa, Ukraine
2Odessa National Maritime University, Odessa, Ukraine

The group of Mira-type and semi-regular variables with similar periodicity (multiperiodicty) is analyzed. They have
periods of 230�260 days and 140�150 days and show intervals of periodical (Mira-type) variability with relatively high
amplitude and "semi-regular" (SR-type) small-amplitude oscillations. Results of periodogram analysis are represented.
Oral contribution, published in Cz¦stochowski Kalendarz Astronomiczny 2014, eds. Bogdan Wszoªek
et al.
Available from arXiv:1310.2412

AGB nucleosynthesis at low metallicity: What can we learn from
Carbon- and s-elements-enhanced metal-poor stars

C. Abate1, O.R. Pols1, R.G. Izzard2 and A.I. Karakas3

1Department of Astrophysics/IMAPP, Radboud University Nijmegen, P.O. Box 9010, 6500 GL Nijmegen, The Netherlands
2Argelander Institut für Astronomie, Auf dem Hügel 71, D-53121 Bonn, Germany
3Research School of Astronomy & Astrophysics, Mount Stromlo Observatory, Weston Creek ACT 2611, Australia

CEMP-s stars are very metal-poor stars with enhanced abundances of carbon and s-process elements. They form a
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signi�cant proportion of the very metal-poor stars in the Galactic halo and are mostly observed in binary systems.
This suggests that the observed chemical anomalies are due to mass accretion in the past from an asymptotic giant
branch (AGB) star. Because CEMP-s stars have hardly evolved since their formation, the study of their observed
abundances provides a way to probe our models of AGB nucleosynthesis at low metallicity. To this end we included
in our binary evolution model the results of the latest models of AGB nucleosynthesis and we simulated a grid of
100,000 binary stars at metallicity Z = 0.0001 in a wide range of initial masses and separations. We compared our
modelled stars with a sample of 60 CEMP-s stars from the SAGA database of metal-poor stars. For each observed
CEMP-s star of the sample we found the modelled star that reproduces best the observed abundances. The result of
this comparison is that we are able to reproduce simultaneously the observed abundance of the elements a�ected by
AGB nucleosynthesis (e.g., C, Mg, s-elements) for about 60% of the stars in the sample.
Oral contribution, published in "Setting a new standard in the analysis of binary stars", Leuven, 16�19
September 2013
Available from arXiv:1310.6859

Magnetic �eld structure and activity of the He-burning giant 37Comæ
S. Tsvetkova1, P. Petit2, R. Konstantinova-Antova1,2, M. Aurière2, G.A. Wade3, C. Charbonnel4,2 and N.A.

Drake5,6

1Institute of Astronomy and NAO, Bulgarian Academy of Sciences, Bulgaria
2IRAP, UMR 5277, CNRS and Université de Toulouse, France
3Department of Physics, Royal Military College of Canada, Ontario, Canada
4Geneva Observatory, University of Geneva, Switzerland
5Sobolev Astronomical Institute, St. Petersburg State University, Russia
6Observatório Nacional/MCTI, Rio de Janeiro, Brazil

We present the �rst magnetic map of the late-type giant 37Com. The Least Squares Deconvolution (LSD) method
and Zeeman Doppler Imaging (ZDI) inversion technique were applied. The chromospheric activity indicators Hα,
S-index, Ca ii IRT and the radial velocity were also measured. The evolutionary status of the star has been studied
on the basis of state-of-the-art stellar evolutionary models and chemical abundance analysis. 37Com appears to be in
the core Helium-burning phase.
Poster contribution, published in IAU Symposium
Available from arXiv:1310.8083

Magnetic �elds in single late-type giants in the Solar vicinity: How
common is magnetic activity on the giant branches?

R. Konstantinova-Antova1,2, M. Aurière2, C. Charbonnel3,2, N.A. Drake4,5, G.A. Wade6, S. Tsvetkova1, P. Petit2,
K.-P. Schröder7 and A. Lèbre8

1Institute of Astronomy and NAO, Bulgarian Academy of Sciences, Bulgaria
2IRAP, UMR 5277, CNRS and Université Paul Sabatier, Toulouse, France
3Geneva Observatory, University of Geneva, Switzerland
4Sobolev Astronomical Institute, St. Petersburg State University, St. Petersburg, Russia
5Observatorio Nacional/MCTI, Rio de Janeiro, Brazil
6Department of Physics, Royal Military College of Canada, Kingston, Ontario, Canada
7Departamento de Astronomía, Universidad de Guanajuato, Guanajuato, México
8LUPM�UMR 5299, Université Montpellier II/CNRS, 34095, Montpellier, France

We present our �rst results on a new sample containing all single G,K and M giants down to V = 4 mag in the
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Solar vicinity, suitable for spectropolarimetric (Stokes V) observations with Narval at TBL, France. For detection
and measurement of the magnetic �eld (MF), the Least Squares Deconvolution (LSD) method was applied (Donati
et al. 1997) that in the present case enables detection of large-scale MFs even weaker than the solar one (the typical
precision of our longitudinal MF measurements is 0.1�0.2 G). The evolutionary status of the stars is determined on
the basis of the evolutionary models with rotation (Lagarde et al. 2012; Charbonnel et al., in prep.) and fundamental
parameters given by Massarotti et al. (1998). The stars appear to be in the mass range 1�4 M¯, situated at di�erent
evolutionary stages after the Main Sequence (MS), up to the Asymptotic Giant Branch (AGB).
The sample contains 45 stars. Up to now, 29 stars are observed (that is about 64% of the sample), each observed at
least twice. For 2 stars in the Hertzsprung gap, one is de�nitely Zeeman detected. Only 5 G and K giants, situated
mainly at the base of the Red Giant Branch (RGB) and in the He-burning phase are detected. Surprisingly, a lot of
stars ascending towards the RGB tip and in early AGB phase are detected (8 of 13 observed stars). For all Zeeman
detected stars v sin i is redetermined and appears in the interval 2�3 km s−1, but few giants with MF possess larger
v sin i.
Oral contribution, published in IAU Symposium 302
Available from arXiv:1311.0482
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