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Editorial
Dear Colleagues,

It is our pleasure to present you the 303rd issue of the AGB Newsletter, advertising Ph.D. and postdoc positions.

While we did not receive any reaction to last month’s Food for Thought (perhaps we’re just all too confused?), we did
get a belated one to the previous one from Stefan Uttenthaler: ”We have lost fear. In the past, people felt fear of the
signs that the heavens would send. In particular, comets were regarded as a sign of bad things to happen on Earth
soon. In the more distant past, this meant the death of kings, wars, illnesses, and other evils. When Halley’s comet
returned in 1910, people panicked because the poisonous (CN)2 molecule was discovered in its tail, and the Earth
was about the pass the comet’s tail. With more astronomical research in the past century and more knowledge about
astronomical objects and events, mankind can now better understand and estimate the risks and hazards that outer
space provides for us. Even more so, we are now in a state to minimise some of these risks! I think this loss of fear,
and gain of control, is an important aspect of astronomical research that is often overlooked”. We welcome continued
discussions. For instance, the loss of fear may make us reckless – should we be more afraid of our destructive power
(climate change, nuclear warfare) or of technologically advanced extraterrestrial civilizations?

The next issue is planned to be distributed around the 1st of November.

Editorially Yours,

Jacco van Loon, Ambra Nanni and Albert Zijlstra

Food for Thought

This month’s thought-provoking statement is:

Carbon stars matter very little for galactic chemical evolution

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

Average mass of horizontal-branch stars in PARSEC and MIST
isochrones

Hyun-chul Lee1, Luciana Garcia2 and Derick Lee3

1The University of Texas Rio Grande Valley, USA
2South Texas ISD Health Professions, USA
3Sharyland High School, USA

The mass loss amount that stars experience from Red Giant Branch (RGB) phase to Horizontal-branch (HB) phase
is still not very tightly constrained. Recently, Tailo et al. (2020) estimated the mass loss from their simulation of HB
morphology. They found out that the average mass of HB stars decreases with increasing metallicity. Hence, they
concluded that the mass loss amount steeply increases with increasing metallicity. In this work, we employ the two
most widely used isochrones, the PARSEC and the MIST isochrones, and look into their average mass of HB stars
at given age and metallicity. For both PARSEC and MIST isochrones, we find that the average mass of HB stars
becomes lower with higher η value. Moreover, at given η value, the average mass of HB stars becomes higher with
increasing metallicity at given ages. It is the opposite trend of the datasets from Tailo et al. (2020). Horizontal-branch
morphology is very important in the stellar population studies. We hope that this work clarifies the HB stage in the
MIST and PARSEC isochrones and wish that the outcome of the stellar population studies using those isochrones are
correctly interpreted.

Published in Research Notes of the American Astronomical Society, 6, 156 (2022)
Available from https://iopscience.iop.org/article/10.3847/2515-5172/ac867d

A detailed study of the barium central star of the planetary nebula
Abell 70

David Jones1,2, Henri M.J. Boffin 3, Alex J. Brown4, Jiri Zak3, George Hume4,5, James Munday6 and Brent

Miszalski7

1IAC, Spain
2ULL, Spain
3ESO, Germany
4University of Sheffield, UK
5ING, Spain
6University of Warwick, UK
7AAO, Australia

We present a detailed study of the barium star at the heart of the planetary nebula Abell 70. Time-series photometry
obtained over a period of more than ten years demonstrates that the barium-contaminated companion is a rapid rotator
with temporal variability due to spots. The amplitude and phasing of the photometric variability changes abruptly,
however there is no evidence for a change in the rotation period (P = 2.06 d) over the course of the observations. The
co-addition of 17 high-resolution spectra obtained with VLT-UVES allow us to measure the physical and chemical
properties of the companion, confirming it to be a chromospherically-active, late G-type sub-giant with more than
+1 dex of barium enhancement. We find no evidence of radial velocity variability in the spectra, obtained over the
course of approximately 130 d with a single additional point some 8 years later, with the radial velocities of all epochs
approximately −10 km s−1 from the previously measured systemic velocity of the nebula. This is perhaps indicative
that the binary has a relatively long period (P >

∼ 2 yr) and high eccentricity (e>∼ 0.3), and that all the observations
were taken around radial velocity minimum. However, unless the binary orbital plane is not aligned with the waist of
the nebula or the systemic velocity of the binary is not equal to the literature value for the nebula, this would imply
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an unfeasibly large mass for the nebular progenitor.

Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2208.14778

The rapid rotation of the strongly magnetic ultramassive white dwarf
EGGR156

Kurtis A. Williams1, J.J. Hermes2 and Zachary P. Vanderbosch3

1Texas A&M University-Commerce, USA
2Boston University, USA
3California Institute of Technology, USA

The distribution of white dwarf rotation periods provides a means for constraining angular momentum evolution during
the late stages of stellar evolution, as well as insight into the physics and remnants of double degenerate mergers.
Although the rotational distribution of low mass white dwarfs is relatively well constrained via asteroseismology, that
of high mass white dwarfs, which can arise from either intermediate mass stellar evolution or white dwarf mergers,
is not. Photometric variability in white dwarfs due to rotation of a spotted star is rapidly increasing the sample
size of high mass white dwarfs with measured rotation periods. We present the discovery of 22.- minute photometric
variability in the lightcurve of EGGR156, a strongly magnetic, ultramassive white dwarf. We interpret this variability
as rapid rotation, and our data suggest that EGGR156 is the remnant of a double degenerate merger. Finally, we
calculate the rate of period change in rapidly rotating, massive, magnetic WDs due to magnetic dipole radiation. In
many cases, including EGGR156, the period change is not currently detectable over reasonable timescales, indicating
that these WDs could be very precise clocks. For the most highly magnetic, rapidly rotating massive WDs, such as
ZTFJ1901+1450 and REJ0317−853, the period change should be detectable and may help constrain the structure
and evolution of these exotic white dwarfs.

Accepted for publication in The Astronomical Journal
Available from https://arxiv.org/abs/2207.13763

Gaia Data Release 3: The second Gaia catalogue of long-period variable
candidates

T. Lebzelter1, N. Mowlavi2, I. Lecoeur-Taibi2, M. Trabucchi3,2, M. Audard2, P. Garćıa-Lario4, P. Gavras5, B. Holl2,

G. Jevardat de Fombelle2, K. Nienartowicz6, L. Rimoldini2 and L. Eyer2

1University of Vienna, Austria
2University of Geneva, Switzerland
3Universita di Padova, Italy
4European Space Astronomy Centre (ESAC), Spain
5RHEA for European Space Agency, Spain
6SixSq Geneva, Switzerland

Context: The third Gaia Data Release covers 34 months of data and includes the second Gaia catalogue of long-period
variables (LPVs), with G variability amplitudes larger than 0.1 mag (5–95% quantile range).
Aims: The paper describes the production and content of the second Gaia catalogue of LPVs and the methods we
used to compute the published variability parameters and identify C-star candidates.
Methods: We applied various filtering criteria to minimise contamination from variable star types other than LPVs.
The period and amplitude of the detected variability were derived from model fits to the G-band light curve wherever
possible. C stars were identified using their molecular signature in the low-resolution RP spectra.
Results: The catalogue contains 1 720 558 LPV candidates, including 392 240 stars with published periods (ranging
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from 35 to ∼ 1000 days) and 546 468 stars classified as C-star candidates. Comparison with literature data (OGLE
and ASAS-SN) leads to an estimated completeness of 80%. The recovery rate is about 90% for the most regular stars
(typically Miras) and 60% for SRVs and irregular stars. At the same time, the number of known LPVs is increased by a
factor of 6 with respect to literature data for amplitudes larger than 0.1 mag in G, and the contamination is estimated
to be below 2%. Our C-star classification, based on solid theoretical arguments, is consistent with spectroscopically
identified C stars in the literature. Caution must be taken in crowded regions, however, where the signal-ro-noise
ratio of the RP spectra can become very low, or if the source is reddened by some kind of extinction. The quality and
potential of the catalogue are illustrated by presenting and discussing LPVs in the solar neighbourhood, in globular
clusters, and in galaxies of the Local Group.
Conclusions: This is the largest all-sky LPVs catalogue to date. The photometric depth reaches G = 20 mag. This is
a unique dataset for research into the late stages of stellar evolution.

Accepted for publication in Astronomy & Astrophysics, special edition Gaia DR3 (2022)
Available from https://arxiv.org/abs/2206.05745

Modeling extinction and reddening effects by circumstellar dust in the
Betelgeuse envelope in the presence of radiative torque disruption

Bao Truong1,2, Le Ngoc Tram3,4, Thiem Hoang5,6, Nguyen Chau Giang5,6, Pham Ngoc Diep7, Dieu D. Nguyen8,

Nguyen Thi Phuong5,7, Thuong D. Hoang9,10, Nguyen Bich Ngoc7,11, Nguyen Fuda1,2, Hien Phan9 and Tuan Van

Bui9

1Department of Physics, International University, Ho Chi Minh City, Vietnam
2Vietnam National University, Ho Chi Minh City, Vietnam
3Stratospheric Observatory for Infrared Astronomy, Universities Space Research Association, NASA Ames Research Center, MS 232-11,

Moffett Field, 94035 CA, USA
4Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121, Bonn, Germany
5Korea Astronomy and Space Science Institute, 776 Daedeokdae-ro, Yuseong-gu, Daejeon 34055, Republic of Korea
6Korea University of Science and Technology, 217 Gajeong-ro, Yuseong-gu, Daejeon 34113, Republic of Korea
7Department of Astrophysics, Vietnam National Space Center, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi,

Vietnam
8Université de Lyon 1, Ens de Lyon, CNRS, Centre de Recherche Astrophysique de Lyon (CRAL) UMR5574, F-69230 Saint-Genis-Laval,

France
9University of Science and Technology of Hanoi, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Vietnam
10Kavli Institute for the Physics and Mathematics of the Universe, The University of Tokyo, 5-1-5 Kashiwanoha, Kashiwa, Chiba, 277-8583,

Japan
11Graduate University of Science and Technology, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Hanoi, Vietnam

Circumstellar dust is formed and evolved within the envelope of evolved stars, including Asymptotic Giant Branch
(AGB) and Red Supergiant (RSG). The extinction of stellar light by circumstellar dust is vital for interpreting
RSG/AGB observations and determining high-mass RSG progenitors of core-collapse supernovæ. Nevertheless, cir-
cumstellar dust properties are not well understood. Modern understanding of dust evolution suggests that intense
stellar radiation can radically change the dust properties across the circumstellar envelope through the RAdiative
Torque Disruption (RAT-D) mechanism. In this paper, we study the impacts of RAT-D on the grain size distribution
(GSD) of circumstellar dust and model its effects on photometric observations of αOrionis (Betelgeuse). Due to the
RAT-D effects, large grains formed in the dust formation zone are disrupted into smaller species of size a < 0.5 µm.
Using the GSD constrained by the RAT-D effects, we model the visual extinction of background stars and Betelgeuse.
We find that the extinction decreases at near-UV, optical, and infrared wavelengths while increasing at far-UV wave-
lengths. The resulting flux potentially reproduces the observation from the near-UV to near-IR range. Our results
can be used to explain dust extinction and photometric observations toward other RSG/AGB stars.

Accepted for publication in ApJ
Available from https://arxiv.org/abs/2110.11777
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Locating dust and molecules in the inner circumstellar environment of
RSculptoris with MATISSE

J. Drevon1,2, F. Millour1, P. Cruzalebes1, C. Paladini2, J. Hron3, A. Meilland1, F. Allouche1, K.-H. Hofmann4, S.

Lagarde1, B. Lopez1, A. Matter1, R. Petrov1, S. Robbe-Dubois1, D. Schertl4, P. Scicluna2, M. Wittkowski5, G.

Zins2, P. Ábráham6, P. Antonelli1, U. Beckmann4, P. Berio1, F. Bettonvil15, A. Glindemann5, U. Graser7, M.

Heininger4, Th. Henning7, J.W. Isbell7, W. Jaffe8, L. Labadie9, C. Leinert7, M. Lehmitz7, S. Morel1, K.

Meisenheimer7, A. Soulain1, J. Varga8,6, G. Weigelt4, J. Woillez5, J.-C. Augereau10, R. van Boekel7, L. Burtscher8,

W.C. Danchi11, C. Dominik12, V. Gómez Rosas8, V. Hocdé13, M.R. Hogerheijde8,12, L. Klarmann7, E. Kokoulina1,

J. Leftley1, P. Stee1, F. Vakili1, R. Waters14,15, S. Wolf16 and G. Yoffe7

1Université Côte d’Azur, Observatoire de la Côte d’Azur, CNRS, Laboratoire Lagrange, France
2European Southern Observatory, Alonso de Córdova, 3107 Vitacura, Santiago, Chile
3Department of Astrophysics, University of Vienna, Türkenschanzstraße 17, Vienna, Austria
4Max-Planck-Institut für Radioastronomie, Auf dem Hügel 69, D-53121 Bonn, Germany
5European Southern Observatory, Karl-Schwarzschild-Str. 2, 85748 Garching bei München, Germany
6Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, Eőtvős Loránd Research Network (ELKH), KonkolyThege

Miklós út 15-17, H-1121 Budapest, Hungary
7Max Planck Institute for Astronomy, Königstuhl 17, D-69117 Heidelberg, Germany
8Leiden Observatory, Leiden University, Niels Bohrweg 2, NL-2333 CA Leiden, The Netherlands
9I. Physikalisches Institut, Universität zu Köln, Zülpicher Str. 77, 50937, Köln, Germany
10Univ. Grenoble Alpes, CNRS, IPAG, 38000, Grenoble, France
11NASA Goddard Space Flight Center, Astrophysics Division, Greenbelt, MD 20771, USA
12Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1090 GE Amsterdam, The Netherlands
13Nicolaus Copernicus Astronomical Center, Polish Academy of Sciences, Bartycka 18, 00-716 Warszawa, Poland
14Department of Astrophysics/IMAPP, Radboud University, P.O. Box 9010, 6500 GL Nijmegen, The Netherlands
15SRON Netherlands Institute for Space Research Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands
16Institut für Theoretische Physik und Astrophysik, Christian-Albrechts-Universität zu Kiel, Leibnizstraße 15, 24118, Kiel, Germany

Context: Asymptotic giant branch (AGB) stars are one of the main sources of dust production in the Galaxy. However,
it is not yet clear what this process looks like and where the dust happens to be condensing in the circumstellar
environment.
Aims: By characterizing the location of the dust and the molecules in the close environment of an AGB star, we aim
to achieve a better understanding the history of the dust formation process.
Methods: We observed the carbon star RScl with the thermal-infrared VLTI/MATISSE instrument in L- and N-bands.
The high angular resolution of the VLTI observations (as small as 4.4 mas in the L-band and 15 mas in the N-band
with ATs), combined with a large uv-plane coverage allowed us to use image reconstruction methods. To constrain
the dust and molecules’ location, we used two different methods: one using mira image reconstruction algorithm and
the second using the 1D code rhapsody.
Results: We found evidence of C2H2 and HCN molecules between 1 and 3.4 R⋆ which is much closer to the star than
the location of the dust (between 3.8 and 17.0 R⋆). We also estimated a mass-loss rate of (1.2± 0.4)× 10−6 M⊙ yr−1.
In the meantime, we confirmed the previously published characteristics of a thin dust shell, composed of amorphous
carbon (amC) and silicon carbide (SiC). However, no clear SiC feature has been detected in the MATISSE visibilities.
This might be caused by molecular absorption that can affect the shape of the SiC band at 11.3 µm.
Conclusions: The appearance of the molecular shells is in good agreement with predictions from dynamical atmosphere
models. For the first time, we co-located dust and molecules in the environment of an AGB star. We confirm that the
molecules are located closer to the star than the dust. The mira images unveil the presence of a clumpy environment
in the fuzzy emission region beyond 4.0 R⋆. Furthermore, with the available dynamic range and angular resolution,
we did not detect the presence of a binary companion. To solve this problem, additional observations combining
MATISSE and SAM-VISIR instrument should enable this detection in future studies.

Published in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2208.10845
and from https://www.aanda.org/articles/aa/pdf/forth/aa41609-21.pdf
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The Great Dimming of Betelgeuse: a surface mass ejection (SME) and
its consequences

Andrea K. Dupree1, Klaus G. Strassmeier2, Thomas Calderwood3, Thomas Granzer2, Michael Weber2, Kateryna

Kravchenko4, Lynn D. Matthews5, Miguel Montargès6, James Tappin7 and William T. Thompson8

1Center for Astrophysics | Harvard & Smithsonian, 60 Garden Street, MS-15, Cambridge, MA 02138, USA
2Leibniz-Institut für Astrophysik Potsdam (AIP), An der Sternwarte 16, D14482 Potsdam, Germany
3American Association of Variable Star Observers, 49 Bay State Road, Cambridge, MA 02138, USA
4Max-Planck Institut for Extraterrestrial Physics, Gieß]enbachstraße 1, D-85748 Garching bei München, Germany
5Massachusetts Institute of Technology, Haystack Observatory, 99 Millstone Road, Westford, MA 01886 USA
6LESIA, Observatoire de Paris, Université PSL, CNRS, Sorbonne Université, Université Paris Cité, 5 place Jules Janssen, 92195 Meudon,
France
7RAL Space, STFC Rutherford Appleton Laboratory, Harwell Campus, OX11 0QX Didcot, UK
8ADNET Systems Inc., NASA Goddard Spaceflight Center, Code 671, Greenbelt, MD 20771, USA

The bright supergiant, Betelgeuse (αOrionis, HD39801), underwent a historic optical dimming during 2020 January 27 – February 13.
Many imaging and spectroscopic observations across the electromagnetic spectrum were obtained prior to, during, and subsequent to this
dimming event. These observations of Betelgeuse reveal that a substantial surface mass ejection (SME) occurred and moved out through
the extended atmosphere of the supergiant. A photospheric shock occurred in 2019 January – March, progressed through the extended
atmosphere of the star during the following 11 months and led to dust production in the atmosphere. Resulting from the substantial mass
outflow, the stellar photosphere was left with lower temperatures and the chromosphere with a lower density. The mass ejected could
represent a significant fraction of the total annual mass loss rate from the star suggesting that episodic mass loss events can contribute an
amount comparable to that of the stellar wind. Following the SME, Betelgeuse was left with a cooler average photosphere, an unusual short
photometric oscillation, reduced velocity excursions, and the disappearance of the ∼ 400-day pulsation in the optical and radial velocity
for more than two years following the Great Dimming.

Published in The Astrophysical Journal, 936, 18 (2022)
Available from https://arxiv.org/abs/2208.01676
and from doi 10.3847/1538-4357/ac7853

Jets from main sequence and white dwarf companions during common
envelope evolution

Yangyuxin Zou1, Luke Chamandy1, Jonathan Carroll-Nellenback1, Eric G. Blackman1 and Adam Frank1

1Department of Physics and Astronomy, University of Rochester, Rochester, NY 14627, USA

It has long been speculated that jet feedback from accretion on to the companion during a common envelope (CE) event could affect the
orbital evolution and envelope unbinding process. We present global 3D hydrodynamical simulations of CE evolution (CEE) that include
a jet subgrid model and compare them with an otherwise identical model without a jet. Our binary consists of a 2-M⊙ red giant branch
primary and a 1- or 0.5-M⊙ main sequence (MS) or white dwarf (WD) secondary companion modelled as a point particle. We run the
simulations for 10 orbits (40 d). Our jet model adds mass at a constant rate Ṁj of the order of the Eddington rate, with maximum velocity
vj of the order of the escape speed, to two spherical sectors with the jet axis perpendicular to the orbital plane. We explore the influence
of the jet on orbital evolution, envelope morphology and envelope unbinding, and assess the dependence of the results on the jet mass-loss
rate, launch speed, companion mass, opening angle, and accretion rate. In line with our theoretical estimates, jets are choked around the
time of first periastron passage and remain choked thereafter. Subsequent to choking, but not before, jets efficiently transfer energy to
bound envelope material. This leads to increases in unbound mass of up to ∼ 10 per cent, as compared to the simulations without jets.
We also estimate the cumulative effects of jets over a full CE phase, finding that jets launched by MS and WD companions are unlikely to
dominate envelope unbinding.

Published in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2202.05715
and from https://academic.oup.com/mnras/article/514/2/3041/6601452

3D simulations of AGB stellar winds – I. Steady winds and dust
formation

L. Siess1, W. Homan1, S. Toupin1 and D.J. Price2

1Institut d’Astronomie et d’Astrophysique, Université libre de Bruxelles (ULB), C.P. 226, 1050 Brussels, Belgium
2School of Physics and Astronomy, Monash University, Vic. 3800, Australia

We present the implementation of the treatment of particle ejection and dust nucleation in the smoothed particle hydrodynamics (SPH)
code Phantom. These developments represent the first step toward a more complete modeling of dust-driven winds emanating from
asymptotic giant branch (AGB) stars that can be used for comparison with high resolution imaging of these stars. The AGB outflow is
modeled by injecting the SPH particles from a spherical inner boundary. This boundary is a series of concentric shells, with the AGB
star at its center, and the particles are positioned on these shells on the vertices of an isocahedron geodesic surface. The outermost shell
is ejected with a predefined radial velocity, and subsequent lower shells replenish the ejected ones, all rotated randomly to improve the
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isotropy of the outflow. The physical properties of the particles on these shells are set by solving the 1D analytic steady wind equations.
The formation of dust is calculated starting from a compact chemical network for carbon-rich material, which creates the building blocks
of the solid-state particles. Subsequently, the theory of the moments is used to obtain dust growth rates, without requiring knowledge on
the grain size distribution. We tested our implementation against a series of 1D reference solutions. We demonstrate that our method is
able to reproduce Parker-type wind solutions. For the trans-sonic solution, small oscillations are present in the vicinity of the sonic point,
but these do not impact the trans-sonic passage or terminal wind velocity. Supersonic solutions always compare nicely with 1D analytic
profiles. We also tested our implementation of dust using two formalisms: an analytic prescription for the opacity devised by Bowen
and the full treatment of carbon-dust formation. Both simulations reproduce the 1D analytic solution displaying the expected additional
acceleration when the gas temperature falls below the condensation temperature.

Accepted for publication in A&A
Available from https://arxiv.org/abs/2208.13869

The 2019 outburst of the 2005 classical nova V1047Cen: a record
breaking dwarf nova outburst or a new phenomenon?

E. Aydi1, K.V. Sokolovsky2, J.S. Bright3, E. Tremou4, M.M. Nyamai5, A. Evans6, J. Strader1, L. Chomiuk, G. Myers7, F.-J.

Hambsch8,9,10, K.L. Page11, D.A.H. Buckley12, C.E. Woodward13, F.M. Walter14, P. Mróz15,16, P.J. Vallely17, T.R. Geballe18,

D.P.K. Banerjee19, R.D. Gehrz13, R.P. Fender3,5, M. Gromadzki16, A. Kawash1, C. Knigge20, K. Mukai21,22, U. Munari23, M.

Orio24,25, V.A.R.M. Ribeiro26,27, J.L. Sokoloski28, S. Starrfield29, A. Udalski16 and P.A. Woudt5

1Center for Data Intensive and Time Domain Astronomy, Department of Physics and Astronomy, Michigan State University, East Lansing,
MI 48824, USA
2Sternberg Astronomical Institute, Moscow State University, Universitetskii pr. 13, 119992 Moscow, Russia
3Astrophysics, Department of Physics, University of Oxford, Keble Road, Oxford, OX1 3RH, UK
4National Radio Astronomy Observatory, P.O. Box O, Socorro, NM 87801, USA
5Department of Astronomy, University of Cape Town, Private Bag X3, Rondebosch 7701, South Africa
6Astrophysics Group, Keele University, Keele, Staffordshire, ST5 5BG, UK
7American Association of Variable Star Observers, 5 Inverness Way, Hillsborough, CA 94010, USA
8Vereniging Voor Sterrenkunde (VVS), Oostmeers 122 C, 8000 Brugge, Belgium
9Groupe Européen d’Observations Stellaires (GEOS), 23 Parc de Levesville, 28300 Bailleau l’Evêque, France
10Bundesdeutsche Arbeitsgemeinschaft für Veränderliche Sterne (BAV), Munsterdamm 90, 12169 Berlin, Germany
11School of Physics & Astronomy, University of Leicester, LE1 7RH, UK
12South African Astronomical Observatory, P.O. Box 9, 7935 Observatory, South Africa
13Minnesota Institute for Astrophysics, School of Physics & Astronomy, 116 Church Street SE, University of Minnesota, Minneapolis, MN
55455, USA
14Department of Physics & Astronomy, Stony Brook University, Stony Brook, NY 11794-2100 USA
15Division of Physics, Mathematics, and Astronomy, California Institute of Technology, Pasadena, CA 91125, USA
16Astronomical Observatory, University of Warsaw, Al. Ujazdowskie 4, 00-478 Warszawa, Poland
17Department of Astronomy, The Ohio State University, 140 West 18th Avenue, Columbus, OH 43210, USA
18Gemini Observatory/NSF’s NOIRLab, 670 N. Aóhoku Place Hilo, Hawai’i, 96720, USA
19Physical Research Laboratory, Navrangpura, Ahmedabad, Gujarat 380009, India
20School of Physics and Astronomy, University of Southampton, Highfield, Southampton, SO17 1BJ, UK
21CRESST II and X-ray Astrophysics Laboratory, NASA/GSFC, Greenbelt, MD 20771, USA
22Department of Physics, University of Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore, MD 21250, USA
23INAF Astronomical Observatory of Padova, 36012 Asiago (VI), Italy
24INAF–Osservatorio di Padova, vicolo dell’Osservatorio 5, I-35122 Padova, Italy
25Department of Astronomy, University of Wisconsin, 475 N. Charter St., Madison, WI 53704, USA
26Instituto de Telecomunicao̧es, Campus Universit ário de Santiago, 3810-193 Aveiro, Portugal
27Departamento de F́ısica, Universidade de Aveiro, Campus Universitário de Santiago, 3810-193 Aveiro, Portugal
28Columbia Astrophysics Laboratory and Department of Physics, Columbia University, New York, NY 10027, USA
29School of Earth and Space Exploration, Arizona State University Tempe, AZ 85287-1404, USA

We present a detailed study of the 2019 outburst of the cataclysmic variable V1047Cen, which hosted a classical nova eruption in 2005.
The peculiar outburst occurred 14 years after the classical nova event and lasted for more than 400 days, reaching an amplitude of around 6
magnitudes in the optical. Early spectral follow-up revealed what could be a dwarf nova (accretion disk instability) outburst. However, the
outburst duration, high velocity (> 2000 km s−1) features in the optical line profiles, luminous optical emission, and presence of prominent
long-lasting radio emission together suggest a phenomenon more exotic and energetic than a dwarf nova outburst. The outburst amplitude,
radiated energy, and spectral evolution are also not consistent with a classical nova eruption. There are similarities between V1047Cen’s
2019 outburst and those of classical symbiotic stars, but pre-2005 images of the field of V1047Cen indicate that the system likely hosts
a dwarf companion, implying a typical cataclysmic variable system. Based on our multi-wavelength observations, we suggest that the
outburst may have started with a brightening of the disk due to enhanced mass transfer or disk instability, possibly leading to enhanced
nuclear shell burning on the white dwarf, which was already experiencing some level of quasi-steady shell burning. This eventually led to
the generation of a wind and/or bipolar, collimated outflows. The 2019 outburst of V1047Cen appears to be unique, and nothing similar
has been observed in a typical cataclysmic variable system before, hinting at a potentially new astrophysical phenomenon.

Accepted for publication in ApJ
Available from https://arxiv.org/abs/2108.07868
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Long secondary periods in pulsating red giants: a century of
investigation

John R. Percy1

1Department of Astronomy & Astrophysics, and Dunlap Institute, University of Toronto, Canada

Red giants (RGs) are unstable to radial pulsation. About a third of them also show a long secondary period (LSP), 5–10 times the pulsation
period. The LSPs were recently ascribed to eclipses of the RG by a low-mass dust-enshrouded companion. LSPs have been known for over
a century. In this paper, I use primarily AAVSO visual and photoelectric observations to look for evidence of LSPs in 103 red giant stars
listed by Nancy Houk in 1963 as having LSPs, based mostly on photographic photometry. I have determined LSPs in 37 stars, and upper
limits (some of them not very stringent) in 25. In the former, the ratio of LSP to pulsation period peaks strongly at 10, which suggests
that most of the stars are pulsating in the first overtone. The LSPs are consistent with Houk’s in 33 of the 37 stars. I have identified 16
stars as bimodal pulsators; their period ratios are consistent with previous observational and theoretical results. For 14 stars, the periods
in the General Catalogue of Variable Stars are incorrect or absent.

Available from https://tspace.library.utoronto.ca/handle/1807/124406

The intermediate neutron capture process – III. The i-process in AGB
stars of different masses and metallicities without overshoot

A. Choplin1, L. Siess1 and S. Goriely1

1Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, B-1050 Brussels, Belgium

Alongside the slow (s) and rapid (r) neutron capture processes, an intermediate neutron capture process (i-process) is thought to exist.
It happens when protons are mixed in a convective helium-burning zone, and is referred to as proton ingestion event (PIE), however, the
astrophysical site of the i-process is still a matter of debate. The asymptotic giant branch (AGB) phase of low-mass low-metallicity stars
is among the promising sites in this regard. For the first time, we provide i-process yields of a grid of AGB stars experiencing PIEs. We
computed 12 models with initial masses of 1, 2, and 3 M⊙ and metallicities of [Fe/H] = −3.0, −2.5 −2.3, and −2.0, with the stellar
evolution code starevol. We used a nuclear network of 1160 species at maximum, coupled to the chemical transport equations. These
simulations do not include any extra mixing process. Proton ingestion takes place preferentially in low-mass and low-metallicity models,
arising in six out of our 12 AGB models: the 1 M⊙, models with [Fe/H] = −3, −3, and α-enhancement, −2.5, −2.3, and the 2 M⊙, models
with [Fe/H] = −3 and −2.5. These models experience i-process nucleosynthesis characterized by neutron densities of ≃ 1014–1015 cm−3.
Depending on the PIE properties two different evolution paths follow: either the stellar envelope is quickly lost and no more thermal
pulses develop or the AGB phase resumes with additional thermal pulses. This behaviour critically depends on the pulse number when
the PIE occurs, the mass of the ingested protons, and the extent to which the pulse material is diluted in the convective envelope. We
show that the surface enrichment after a PIE is a robust feature of our models and it persists under various convective assumptions. In
our i-process models, elements above iodine (Z = 53) are the most overproduced, particularly Xe, Yb, Ta, Pb, and Bi. Our 3 M⊙ models
do not experience any i-process, but instead go through a convective s-process in the thermal pulse with a clear signature on their yields.
Thus, AGB stars at low-mass and low-metallicity are expected to contribute to the chemical evolution of heavy elements through the s-
and i-processes. Our models can synthesise heavy elements up to Pb without any parametrized extra mixing process such as overshoot
or inclusion of a 13C-pocket. Nevertheless, it remains to be explored how the i-process depends on mixing processes, such as overshoot,
thermohaline, or rotation.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2209.10303

[Corrigendum] The intermediate neutron capture process – I.
Development of the i-process in low-metallicity low-mass AGB stars

A. Choplin1, L. Siess1 and S. Goriely1

1Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, B-1050 Brussels, Belgium

No abstract

Published in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2102.08840
and from https://ui.adsabs.harvard.edu/abs/2022A%26A...662C...3C/abstract
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Presolar silicon carbide grains of types Y and Z: their strontium and
barium isotopic compositions and stellar origins

Nan Liu1,2,3, Thomas Stephan4,5, Sergio Cristallo6,7, Diego Vescovi8, Roberto Gallino9, Larry R. Nittler3, Conel M.O.’D. Alexander3

and Andrew M. Davis4,5,10

1Laboratory for Space Sciences and Physics Department, Washington University in St. Louis, USA
2McDonnell Center for the Space Sciences, Washington University in St. Louis, USA
3Earth and Planets Laboratory, Carnegie Institution for Science, USA
4Department of the Geophysical Sciences, The University of Chicago, USA
5Chicago Center for Cosmochemistry, USA
6INAF–Osservatorio Astronomico d’Abruzzo, Italy
7INFN–Sezione di Perugia, Italy
8Institute for Applied Physics, Goethe University Frankfurt, Germany
9Dipartimento di Fisica, Università di Torino, Italy
10The Enrico Fermi Institute, The University of Chicago, USA

We report the Sr and Ba isotopic compositions of 18 presolar SiC grains of types Y (11) and Z (7), rare types commonly argued to have
formed in lower-than-solar metallicity asymptotic giant branch (AGB) stars. We find that the Y and Z grains show higher 88Sr/87Sr and
more variable 138Ba/136Ba ratios than mainstream (MS) grains. According to franec Torino AGB models, the Si, Sr, and Ba isotopic
compositions of our Y and Z grains can be consistently explained if the grains came from low mass AGB stars with 0.15 Z⊙ ≤ Z < 1.00
Z⊙, in which the 13C neutron exposure for the slow neutron-capture process is greatly reduced with respect to that required by MS grains
for a 1.0 Z⊙ AGB star. This scenario is in line with the previous finding based on Ti isotopes, but it fails to explain the indistinguishable
Mo isotopic compositions of MS, Y, and Z grains.

Accepted for publication in EPJA
Available from https://arxiv.org/abs/2209.10347

The Mg–K anti-correlation in ωCentauri
Deimer Antonio Alvarez Garay1,2, Alessio Mucciarelli1,2, Carmela Lardo1, Michele Bellazzini2 and Thibault Merle3

1Dipartimento di Fisica e Astronomia, Università degli Studi di Bologna, Via Gobetti 93/2, I-40129 Bologna, Italy
2INAF–Osservatorio di Astrofisica e Scienza dello Spazio di Bologna, Via Gobetti 93/3, I-40129 Bologna, Italy
3Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, Boulevard du Triomphe, 1050 Brussels, Belgium

We present [K/Fe] abundance ratios for a sample of 450 stars in ωCentauri, using high resolution spectra acquired with the multi-object
spectrograph FLAMES@VLT. Abundances for Fe, Na and Mg were also derived. We detected intrinsic K variations in the analysed
stars. Moreover, [K/Fe] shows a significant correlation with [Na/Fe] and anti-correlation with [Mg/Fe]. The presence of a clear-cut Mg–K
anti-correlation makes ωCentauri the third stellar system, after NGC2419 and NGC2808, hosting a sub-population of stars with [Mg/Fe]
< 0.0 dex, K-enriched in the case of ωCentauri by ∼ 0.3 dex with respect to the Mg-rich stars ([Mg/Fe] > 0.0 dex). The correlation/anti-
correlation between K and other light elements involved in chemical anomalies supports the idea that the spread in [K/Fe] can be associated
to the same self-enrichment process typical of globular clusters. We suggest that significant variations in K abundances perhaps can be
found in the most massive and/or metal-poor globular clusters as manifestation of an extreme self-enrichment process. Theoretical models
face problems to explain the K production in globular clusters. Indeed, models where asymptotic giant branch stars are responsible for
the Mg–K anti-correlation only qualitatively agree with the observations. Finally, we discovered a peculiar star with an extraordinary
K overabundance ([K/Fe] = +1.60 dex) with respect to the other stars with similar [Mg/Fe]. We suggest that this K-rich star could be
formed from the pure ejecta of AGB stars before dilution with pristine material.

Published in The Astrophysical Journal Letters
Available from https://arxiv.org/abs/2203.05462

Distance estimates for AGB stars from parallax measurements
Miora Andriantsaralaza1, Sofia Ramstedt1, Wouter Vlemmings2 and Elvire De Beck2

1Uppsala University, Sweden
2Chalmers University of Technology, Sweden

Context: Estimating the distances to asymptotic giant branch (AGB) stars using optical measurements of their parallaxes is not straight-
forward because of the large uncertainties introduced by their dusty envelopes, their large angular sizes, and their surface brightness
variability.
Aims: This paper aims to assess the reliability of the distances derived with Gaia DR3 parallaxes for AGB stars, and provide a new
distance catalogue for a sample of ∼ 200 nearby AGB stars.
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Methods: We compared the parallaxes from Gaia DR3 with parallaxes measured with maser observations with very long baseline inter-
ferometry (VLBI) to determine a statistical correction factor for the DR3 parallaxes using a sub-sample of 33 maser-emitting oxygen-rich
nearby AGB stars. We then calculated the distances of a total of ∼ 200 AGB stars in the DEATHSTAR project using a Bayesian statis-
tical approach on the corrected DR3 parallaxes and a prior based on the previously determined Galactic distribution of AGB stars. We
performed radiative transfer modelling of the stellar and dust emission to determine the luminosity of the sources in the VLBI sub-sample
based on the distances derived from maser parallaxes, and derived a new bolometric period–luminosity relation for Galactic oxygen-rich
Mira variables.
Results: We find that the errors on the Gaia DR3 parallaxes given in the Gaia DR3 catalogue are underestimated by a factor of 5.44 for
the brightest sources (G < 8 mag). Fainter sources (8 ≤ G < 12 mag) require a lower parallax error inflation factor of 2.74. We obtain a
Gaia DR3 parallax zero-point offset of −0.077 mas for bright AGB stars. The offset becomes more negative for fainter AGB stars. After
correcting the DR3 parallaxes, we find that the derived distances are associated with significant, asymmetrical errors for more than 40% of
the sources in our sample. We obtain a PL relation of the form Mbol = (−3.31± 0.24) · (log[P − 2.5)+ (−4.317± 0.060) for the oxygen-rich
Mira variables in the Milky Way. A new distance catalogue based on these results is provided for the sources in the DEATHSTAR sample.
Conclusions: The corrected Gaia DR3 parallaxes can be used to estimate distances for AGB stars using the AGB prior, but we confirm
that one needs to be careful when the uncertainties on parallax measurements are larger than 20%, which can result in model-dependent
distances and source-dependent offsets. We find that a RUWE (re-normalised unit weight error) below 1.4 does not guarantee reliable
distance estimates and we advise against the use of only the RUWE to measure the quality of Gaia DR3 astrometric data for individual
AGB stars.

Accepted for publication in A&A
Available from https://arxiv.org/abs/2209.03906

Rise and fall of silicate dust in R Ophiuchi following the 2006 eruption
M.T. Rushton1,2, C.E. Woodward3, R.D. Gehrz3, A. Evans4, B. Kaminsky5, Ya.V. Pavlenko5.6 and S.P.S. Eyres7

1Astronomical Institute of the Romanian Academy, Cutitul de Argint 5, 040557, Bucharest, Romania
2Jeremiah Horrocks Institute, University of Central Lancashire, Preston, PR1 2HE, UK
3Minnesota Institute for Astrophysics, School of Physics and Astronomy, University of Minnesota, 116 Church Street, S.E., Minneapolis,
MN 55455, USA
4Astrophysics Group, Keele University, Keele, Staffordshire, ST5 5BG, UK
5Main Observatory of the National Academy of Sciences of Ukraine, 27 Zabolonnoho, Kyiv-127,03680, Ukraine
6Nicolaus Copernicus Astronomical Center, ul. Rabianska 8, 87-100 Toruń, Poland
7Faculty of Computing, Engineering & Science, University of South Wales, Pontypridd, CF37 1DL, UK

We present an analysis of archival Spitzer InfraRed Spectrograph (IRS) observations of the recurrent nova RSOphiuchi obtained on
several occasions, beginning about 7 months after the outburst in 2006. These data show atomic emission lines, absorption bands due to
photospheric SiO, and the well known silicate dust features at 9.7 µm and 18 µm. The dust emission, arising in the wind of the secondary
star, is fitted by Dusty models for mass-loss rates in the range (1.0–1.7)×10−7 M⊙ yr−1. The silicate features are similar in profile to
those seen in circumstellar environments of isolated late-type stars and some dusty symbiotic binaries, although the longer wavelength
feature peaks at 17 µm, instead of the usual 18 µm, indicating peculiar grain properties. The dust features are variable, appearing stronger
in 2006–2007 during outburst than in 2008–2009 when the system was in the quiescent state. This variability is attributed to changes in
the ultraviolet output and the reformation of the accretion disk, although a decline in the mass-loss rate of the red giant secondary star
could also play a role. Further observations, in the aftermath of the 2021 eruption, could provide a definitive conclusion.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2209.12626

Common envelope shaping of planetary nebulæ – IV. From
proto-planetary to planetary nebula
Guillermo Garćıa-Segura1, Ronald E. Taam2 and Paul M. Ricker3

1Instituto de Astronomı́a, Universidad Nacional Autónoma de México. México
2Center for Interdisciplinary Exploration and Research in Astrophysics (CIERA), Department of Physics and Astronomy, Northwestern
University, USA
3Department of Astronomy, University of Illinois, USA

We present 2D hydrodynamical simulations of the transition of a proto-planetary nebula to a planetary nebula for central stars in binary
systems that have undergone a common envelope event. After 1,000 yr of magnetically driven dynamics (proto-planetary nebula phase),
a line-driven stellar wind is introduced into the computational domain and the expansion of the nebula is simulated for another 10,000 yr,
including the effects of stellar photoionization. In this study we consider central stars with main sequence (final) masses of 1 (0.569) and
2.5 (0.677) M⊙, together with a 0.6 M⊙ main sequence companion. Extremely bipolar, narrow-waisted proto-planetary nebulæ result in
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bipolar planetary nebulæ, while the rest of the shapes mainly evolve into elliptical planetary nebulæ. The initial magnetic field’s effects
on the collimated structures, such as jets, tend to disappear in most of the cases, leaving behind the remnants of those features in only a
few cases. Equatorial zones fragmented mainly by photoionization (1 M⊙ progenitors), result in “necklace” structures made of cometary
clumps aligned with the radiation field. On the other hand, fragmentation by photoionization and shocked wind (2.5 M⊙ progenitors)
give rise to the formation of multiple clumps in the latitudinal direction, which remain within the lobes, close to the center, which are
immersed and surrounded by hot shocked gas, not necessarily aligned with the radiation field. These results reveal that the fragmentation
process has a dependence on the stellar mass progenitor. This fragmentation is made possible by the distribution of gas in the previous
post-common envelope proto-planetary nebula as sculpted by the action of the jets.

Submitted to MNRAS
Available from ftp://ftp.astrosen.unam.mx/iauname/ggs/Common Envelope Shaping of Planetary Nebulae.pdf

Gaia DR2 and EDR3 data and evolutionary status of post-AGB stars
with high radial velocities

Wako Aoki1,2, Tadafumi Matsuno3 and Mudumba Parthasarathy1,4,5

1National Astronomical Observatory, Japan
2The Graduate University of Advanced Studies (SOKENDAI), Japan
3Kapteyn Astronomical Institute, University of Groningen, The Netherlands
4Indian Institute of Astrophysics, India
5Department of Physics and Astronomy, Vanderbilt University, USA

Using the Gaia Data Release 2 (DR2) and Early Data Release 3 (EDR3) data and list of post-AGB candidates, we investigate the
parallax, proper motion, and binarity for 20 post-AGB stars and candidates that have high radial velocities. From their Gaia distances,
their luminosities and kinematics are derived. The evolutionary status of these stars is discussed from their location on the post-AGB
evolutionary tracks. Nine stars are confirmed to be post-AGB stars that have initial main-sequence masses of around one or two solar
masses. From their kinematics information, two objects among them are identified to belong clearly to the halo population, suggesting low
mass. We discuss the origin and evolutionary status of other objects in the sample of this work with high radial velocities.

Published in Publication of Astronomical Society of Japan
Available from https://arxiv.org/abs/2208.12971
and from https://academic.oup.com/pasj/advance-article/doi/10.1093/pasj/psac074/6711376

An XMM–Newton EPIC X-ray view of the symbiotic star RAquarii
J.A. Toalá1, L. Sabin2, M.A. Guerrero3, G. Ramos-Larios4 and Y.-H. Chu5

1Instituto de Radioastronomı́a y Astrof́ısica, UNAM Campus Morelia, México
2Instituto de Astronomı́a, UNAM, Ensenada, México
3Instituto de Astrof́ısica de Andalućıa, IAA–CISC, Granada, Spain
4Instituto de Astronomı́a y Meteoroloǵıa, Univ. de Guadalajara, Jalisco, México
5Institute of Astronomy and Astrophysics, Academia Sinica, ASIAA, Taipei, Taiwan

We present the analysis of archival XMM–Newton European Photon Imaging Camera (EPIC) X-ray observations of the symbiotic star
RAquarii. We used the Extended Source Analysis Software package to disclose diffuse soft X-ray emission extending up to 2.2 (≈ 0.27
pc) from this binary system. The depth of these XMM–Newton EPIC observations reveals in unprecedented detail the spatial distribution
of this diffuse emission, with a bipolar morphology spatially correlated with the optical nebula. The extended X-ray emission shares the
same dominant soft X-ray-emitting temperature as the clumps in the jet-like feature resolved by Chandra in the vicinity of the binary
system. The harder component in the jet might suggest that the gas cools down; however, the possible presence of non-thermal emission
produced by the presence of a magnetic field collimating the mass ejection cannot be discarded. We propose that the ongoing precessing jet
creates bipolar cavities filled with X-ray-emitting hot gas that feeds the more extended X-ray bubble as they get disrupted. These EPIC
observations demonstrate that the jet feedback mechanism produced by an accreting disk around an evolved, low-mass star can blow hot
bubbles, similar to those produced by jets arising from the nuclei of active galaxies.

Published in ApJL
Available from https://arxiv.org/abs/2203.02346
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Job Adverts

Ph.D. thesis fellowship

One Ph.D. fellowship to perform a thesis on Galactic Archæology, the Gaia mission and cool evolved Carbon stars

Applications are invited for a pre-doctoral contract in observations and theory of carbons stars within the Gaia mission context at the
Universidad de Granada (Spain) in tight collaboration with the Observatoire de la Côte d’Azur (France).

The successful applicant will work with Profs. Carlos Abia, Inmaculada Domı́nguez (UGR) and Prof. Patrick de Laverny (OCA) on the
analysis and interpretation of the Gaia data of cool AGB carbon stars of different spectral types. Spectral analysis of optical/infrared high
resolution spectra to disentangle their chemical composition is also planned together with a theoretical interpretation on the basis of the
state-of-the-art evolutionary models in the AGB phase. Experience in data treatment, numerical methods, computer programming and
astronomical imaging analysis can be an asset but not mandatory. Applicants must have completed a Master Degree by the start of the
fellowship (mid 2023). The appointment will be for four years, which includes de inclusion in the Spanish’s Public Health System. The
successfully applicant would be enrolled in the Ph.D. program on Physics and Space Science of the University of Granada. Long stays in
the Observatoire de la Côte d’Azur are expected during the duration of the fellow. The applicant could obtain a double European Ph.D.
degree from both the University of Granada and l’Université de la Côte d’Azur.

The Dpt. of F́ısica Teórica y del Cosmos at the Universidad de Granada currently has 10 faculty members working on stellar astrophysics,
extragalactic astrophysics, and cosmology, 10 post-docs, and 2 Ph.D. students as well as several of undergraduate students. Interested
applicants should submit a CV, presentation letter, description of research interests and two contact persons for reference directly to
Prof. Carlos Abia (cabia@ugr.es). Applications will be opened on the web by end of October, beginning of November 2022, of which the
interested parties will be informed in due time.

Postdoctoral position in stellar astrophysics in the framework of funded
project PEPPER – Deadline 31/10/2022

Project description: Evolved cool stars are major cosmic engines, providing strong mechanical, chemical, and radiative feedback on their
host environment. Through strong stellar winds, still poorly understood, they enrich their environment with chemical elements, which are
the building blocks of planets and life. These objects are known to propel strong stellar winds that carry the mass and angular momentum
of the stars’ surfaces at speeds that vary with stellar brightness, evolution phase and chemical composition. A complete understanding
of their evolution in the near and distant Universe can only be achieved with a detailed knowledge of wind physics across the life cycle
of these stars as well as in relation to their circumstellar environment. Our project PEPPER, funded by ANR (Agence Nationale de la
Recherche), aims at building a coherent and comprehensive description of the mass-loss mechanism thanks to state- of-the-art global dy-
namical simulations, in full 3D geometry. PEPPER includes several nodes in France (Lagrange-Nice, LUPM-Montpellier, IRAP-Toulouse,
LAB-Bordeaux, and LESIA-Paris) which represent all the national laboratories where stellar physics and, in particular, evolved stars are
actively studied simultaneously from an observational, theoretical, or instrumental point of view.

More information on project PEPPER can be found at https://lagrange.oca.eu/fr/welcome-to-anr-pepper

Expected work description: The post-doctoral researcher will work at the Observatory of Côte d’Azur (OCA, Nice, France) together with
Dr. Andrea Chiavassa (Lagrange laboratory, OCA, Nice, France), and Dr. Bernd Freytag (Uppsala University, Sweden) on the computa-
tion/analysis of a new grid of evolved stars simulations including the magnetic field. These simulations are of paramount importance for
the project. They will provide knowledge basis on mechanisms launching evolved stars winds, thanks to the magneto-convection processes.

Requirements: the successful candidate should have a Ph.D. degree or a foreign degree equivalent to a Ph.D. degree in Astronomy or
Physics. By October, 31, enthusiastic candidates should send: i) a CV including a publication list (4 pages max), ii) a statement of
research interests (2 pages max), iii) arrange for up to three letters of reference to be provided separately to andrea.chiavassa@oca.eu using
”PEPPER postdoc” in the email header.

Additional qualifications: candidates with practical experience with relevant numerical simulations (gas dynamics, radiative transfer), will
be considered a merit and are strongly encouraged to apply.

Starting date: later applications will be considered until the position has been filled. The nominal start date is January, 1, 2023 (an earlier
date is also negotiable).
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Environment: the postdoctoral researcher will be working at the Observatoire de la Côte d’Azur (www.oca.eu), which hosts the Laboratoire
Lagrange (astrophysics, https:// lagrange.oca.eu/fr/accueil-lagrange). Nice is a beautiful city along the Mediterranean Sea (French Riv-
iera) at the foot of the Alps. The Observatory is located on a hilltop above the city with impressive views on all sides. Further information
can be found here: https://www.campusfrance.org/en/researcher

Included benefits: position is for two years. Net annual salary is set by national guidelines starting at 27 600 euros and it is commensurate
with the level of experience. Included: national medical insurance, maternity/paternity leaves, family supplement for children, participation
to public transport fees, pension contributions. School is free in France for children above 3.

For further information and for submitting the application, please contact Dr. Andrea Chiavassa (andrea.chiavassa@oca.eu), CNRS re-
searcher and P.I. of project PEPPER. First selection will take place after the deadline (31/10/2022) with subsequent selection thereafter
until the position has been filled.

See also https://www.oca.eu/images/LAGRANGE/pages perso/chiavassa/PEPPER/postdoc nice2.pdf

Announcement

Antares variability: an introduction to citizen science

On September 30, 2022 at ICRANet center in Pescara, Italy during the European Night of Researchers a meeting with secondary school
students has been dedicated on binary stars and supernovæ. Remo Ruffini introduced the audience to the first seminal contributions of
Dimitrios Christodoulu 50 years ago in the ergosphere of black holes (in Italian). Both in English, Wang Yu presented the achievements
about SN1987A; and Li Liang presented the seven seals of GRB physics. Costantino Sigismondi presented in Italian Antares variability:
an introduction to citizen science, dedicated to the photometric measurements of Antares from 1996 to 2022 either from digital and visual
observations. Data accuracy and data analysis are reviewed. The presentation is available in pdf at the website of the conference. This
conference is part of the outreach activities of ICRANet School Dept.

See also http://www.icranet.org/index.php?option=com content&task=view&id=1455
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