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Editorial

Dear Colleagues,

It is our pleasure to present you the 305th issue of the AGB Newsletter. Aside from a panoply of new articles, do read
the proceedings and review abstracts.

There is a job on offer in Nice.

Further announcements invite you to a planetary nebulaæ IAU symposium, to join a COST action on carbon in
space and, much to our delight: an exclusive announcement of an intriguing real-time stellar evolution event! (With
spectrum!) We welcome further such types of announcement, as well as comments – astro.agbnews@keele.ac.uk.

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

Editorially Yours,

Jacco van Loon, Ambra Nanni and Albert Zijlstra

Food for Thought

This month’s thought-provoking statement is:

Do we need a coordinated approach to finding and following real-time stellar 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

Evidence for episodic and patchy mass ejection in the circumstellar
envelope of AGB star R Leonis

D.T. Hoai1, P.T. Nhung1, M.N. Tan1, P. Darriulat1, P.N. Diep1, N.B. Ngoc1, T.T. Thai1 and P. Tuan-Anh1

1Department of Astrophysics, Vietnam National Space Center, Vietnam Academy of Science and Technology, 18 Hoang Quoc Viet, Cau

Giay, Hanoi, Vietnam

The morpho-kinematics of the circumstellar envelope of oxygen-rich AGB star R Leonis is probed using ALMA (At-
acama Large Millimeter/submillimeter Array) observations of the emission of molecular lines, including in particular
CO(2–1) and 29SiO(5–4). Evidence is found for an episode of enhanced mass loss, a few centuries ago, that produced
a broad expanding shell of mean radius ∼ 6′′ and mean radial expansion velocity ∼ 5.5 km s−1. Detailed scrutiny of
its structure, as displayed by the emission of the CO(2–1) line, reveals strong inhomogeneity and patchy morphology.
Evidence is also found, in particular from the morpho-kinematics of the emission of SiO, SO and SO2 lines probing
the close neighbourhood of the star, for distinct gas outflows covering broad solid angles in the south-eastern, south-
western and north-western quadrants, suggesting significant contribution of the convective cell granulation in defining
the pattern of mass ejection. A study of relative molecular abundances in these outflows suggests that a Local Thermal
Equilibrium (LTE) description applies approximately beyond ∼ 10 stellar radii from the centre of the star but not
at the smaller angular separations where the SO and SO2 molecules are found to be confined. Near the stellar disc,
masers of the vibrationally excited SiO lines are found to probe north-western parts of a layer of hot gas, consistent
with the earlier observation of an asymmetric expanding shell within 1–2 stellar radii from the centre of the star.
Globally, a picture dominated by episodic and patchy mass ejections is found to prevail.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2211.02207

Discovery of a thin lithium plateau among metal-poor red giant branch
stars

A. Mucciarelli1, L. Monaco2, P. Bonifacio3, M. Salaris4, M. Deal5, M. Spite3, O.A. Richard6 and R. Lallement3

1Dipartimento di Fisica e Astronomia Augusto Righi, Università degli Studi di Bologna, Via Gobetti 93/2, I-40129 Bologna, Italy
2Departamento de Ciencias Fisicas, Universidad Andrès Bello, Fernandez Concha 700, Las Condes, Santiago, Chile
3GEPI, Observatoire de Paris, Université PSL, CNRS, Place Jules Janssen, 92195 Meudon, France
4Astrophysics Research Institute, Liverpool John Moores University, 146 Brownlow Hill, Liverpool L3 5RF, United Kingdom
5Instituto de Astrofísica e Ciências do Espaço, Universidade do Porto, CAUP, Rua das Estrelas, PT4150-762 Porto, Portugal
6Laboratoire Univers et Particules de Montpellier, Université de Montpellier, CNRS, Place Eugène Bataillon, 34095 Montpellier, France

The surface lithium abundance A(Li) of warm metal-poor dwarf stars exhibits a narrow plateau down to [Fe/H] ∼ −2.8
dex, while at lower metallicities the average value drops by 0.3 dex with a significant star-by-star scatter (calledlithium
meltdown). This behaviour is in conflict with predictions of standard stellar evolution models calculated with the initial
A(Li) provided by the standard Big Bang nucleosynthesis.
The lower red giant branch (LRGB) stars provide a complementary tool to understand the initial A(Li) distribution in
metal-poor stars. We have collected a sample of high-resolution spectra of 58 LRGB stars spanning a range of [Fe/H]
between ∼ −7.0 dex and ∼ −1.3 dex. The LRGB stars display an A(Li) distribution clearly different from that of the
dwarfs, without signatures of a meltdown and with two distinct components: (a) a thin A(Li) plateau with an average
A(Li) = 1.09± 0.01 dex (σ = 0.07 dex), and (b) a small fraction of Li-poor stars with A(Li) lower than ∼ 0.7 dex.
The A(Li) distribution observed in LRGB stars can be reconciled with an initial abundance close to the cosmological
value, by including an additional chemical element transport in stellar evolution models. The required efficiency of
this transport allows us to match also the Spite plateau lithium abundance measured in the dwarfs.
The emerging scenario is that all metal-poor stars formed with the same initial A(Li) but those that are likely the
product of coalescence or that experienced binary mass transfer and show lower A(Li). We conclude that A(Li) in
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LRGB stars is qualitatively compatible with the cosmological A(Li) value and that the meltdown observed in dwarf
stars does not reflect a real drop of the abundance at birth.

Published in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2203.10347

Analysis of photometric and spectroscopic variability of red supergiant
Betelgeuse

Daniel Jadlovský1, Jiří Krtička1, Ernst Paunzen1 and Vladimír Štefl1

1Department of Theoretical Physics and Astrophysics, Faculty of Science, Masaryk University, Kotlářská 2, Brno, 611 37, Czech Republic

Betelgeuse is a pulsating red supergiant whose brightness is semi periodically variable and in February 2020 reached
a historical minimum, the ‘Great Dimming’. The aims of this study are to characterize Betelgeuse’s variability based
on available archival data and to study possible causes of light variability. Many spectra, from ultraviolet and optical
regions, were evaluated for spectral analysis. The spectra were used primarily to determine radial velocities from
different layers of atmosphere and their long-term evolution. Additionally, photometric data were analyzed in different
filters as well, to construct light curves and to determine periods of the variability. Spectroscopic and photometric
variability are compared to each other and given into a context with the Great Dimming. The two most dominant
photometric periods are P1 = 2190±270 d and P2 = 417±17 d, while the dominant optical radial velocity periods are
P1,vr

= 2510± 440 d and P2,vr
= 415± 11 d. In the same time, the radial velocity determined from ultraviolet spectra

also shows variability and is distinctively different from the variability of photospheric velocity, undergoing longer
periods of variability. We attribute these velocities to the velocities at the base of outflowing wind. We also report a
maximum of stellar wind velocity during the Great Dimming, accompanied by the previously reported minimum of
brightness and the maximum of photospheric radial velocity. After the Dimming, Betelgeuse mode of variability has
fundamentally changed and is now instead following a shorter period of ∼ 200 d.

Accepted for publication in New Astronomy
Available from https://arxiv.org/abs/2211.04380

The nature of anomalous period increase in the pulsating variable
V725 Sgr

Yuri A. Fadeyev1

1Institute of Astronomy of the Russian Academy of Sciences, Russia

Evolutionary tracks of stars with masses on the main sequence 0.84 M⊙ ≤ MZAMS ≤ 0.95 M⊙ and initial metal
abundances Z = 0.006 and Z = 0.01 were computed under various assumptions about the mass-loss rate at the red
giant stage as well as at the AGB and the post–AGB stages. Among 160 evolutionary sequences we selected nearly 30
sequences where the final thermal flash of the helium shell source occurs in the early post-AGB stage when the ratio
of the hydrogen envelope mass to the stellar mass ranges from 0.01 to 0.08. Selected evolutionary sequences were used
for calculation of initial and inner boundary conditions used in solution of the equations of radiation hydrodynamics
and turbulent convection describing evolution of stellar pulsations after the helium flash. Among about three dozen
hydrodynamic models we found the three ones demonstrating almost eightfold increase of the pulsation period observed
in V725 Sgr during the last century as well as the gradual transformation of fairly regular pulsations with period Π ≈ 12
day to semi-regular non-linear oscillations with period 80 d <

∼Π<
∼90 d. We conclude that the anomalous growth of

the pulsation period in V725 Sgr is due to the final thermal flash of the helium shell source that occurred in the early
post-AGB star with mass M ≈ 0.53 M⊙ and the mass of the hydrogen envelope ranging from 0.013 M⊙ to 0.019 M⊙.

Accepted for publication in Astronomy Letters
Available from https://arxiv.org/abs/2211.04147
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Mixed-mode asteroseismology of red giant stars through the luminosity
bump

Christopher J. Lindsay1, J.M. Joel Ong1 and Sarbani Basu1

1Department of Astronomy, Yale University, USA

Most current models of low-mass red giant stars do not reproduce the observed position of the red giant branch
luminosity bump, a diagnostic of the maximum extent of the convective envelope during the first dredge up. Global
asteroseismic parameters, the large frequency separation and frequency of maximum oscillation power, measured for
large samples of red giants, show that modeling convective overshoot below the convective envelope helps match
the modeled luminosity bump positions to observations. However, these global parameters cannot be used to probe
envelope overshoot in a star-by-star manner. Red giant mixed modes, which behave like acoustic modes at the surface
and like gravity modes in the core, contain important information about the interior structure of the star, especially
near the convective boundary. Therefore, these modes may be used to probe interior processes, such as overshoot.
Using a grid of red giant models with varying mass, metallicity, surface gravity, overshoot treatment, and amount of
envelope overshoot, we find that changing the overshoot amplitude (and prescription) of overshoot below the convection
zone in red giant stellar models results in significant differences in the evolution of the models’ dipole mixed-mode
oscillation frequencies, the average mixed mode period spacing, ∆P , and gravity mode phase offset term, ǫg.

Published in The Astrophysical Journal, 931, 116 (2022)
Available from https://arxiv.org/abs/2204.08485
and from https://iopscience.iop.org/article/10.3847/1538-4357/ac67ed

UBV RI photometry of Betelgeuse over 23 years since 1999
Yojiro Ogane1, Osamu Ohshima2,3, Daisuke Taniguchi4 and Naohiro Takanashi5

1Ogane Hikari Observatory, Japan
2Okayama University of Science, Japan
3Ohshima Tamashima Observatory, Japan
4Department of Astronomy, The University of Tokyo, Japan
5Executive Management Program, The University of Tokyo, Japan

We report the results of our continuous UBVRI-band photometry of Betelgeuse from 1999 to 2022 using the same
photometric system. There are two advantages in our observation: (1) we used a photodiode as a detector to avoid
saturation, and (2) our data set includes U-band light curve, which is not widely observed in recent CCD photometries.
Using our light curves, we conducted the periodicity analysis, and found ∼ 405- and ∼ 2160-day periods. We also
discuss the tentative detection of a long-period variation over 20 years or longer. Finally, we discuss the peculiar
variation of the U–B color index during the ‘Great Dimming’ event between late 2019 and early 2020.

Published in OEJV, 233, 1 (2022)
Available from https://arxiv.org/abs/2211.04512
and from https://oejv.physics.muni.cz/issues/oejv_0233.pdf

Interpretation of the light curve of γ-ray emission from the 2021 outburst
of the recurrent nova RS Ophiuchi

Jian-He Zheng1,2, Yi-Yun Huang1,2, Ze-Lin Zhang1,2, Hai-Ming Zhang1,2, Ruo-Yu Liu1,2 and Xiang-Yu Wang1,2

1School of Astronomy and Space Science, Nanjing University, Nanjing 210023, China
2Key laboratory of Modern Astronomy and Astrophysics, Nanjing University, Ministry of Education, Nanjing 210023, China

Nova outbursts take place in binary star systems comprising a white dwarf and either a low-mass Sun-like star (classical
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novæ) or, a red giant. GeV γ-ray emission has been detected from a dozen classical novæ and from one nova in a
symbiotic system (V407Cyg) by Fermi-LAT. For classical novæ, γ-ray emission is generally thought to be related to
internal shocks formed as fast outflow collides with the slow outflow. However, for V407Cyg, the origin of the γ-ray
emission has been debated, as both an internal shock and an external shock resulting from the collision between the
nova ejecta and the ambient wind of the giant companion, and were suggested to explain the γ-ray data. Recently,
bright GeV and TeV γ-ray emission has been detected from a nova in symbiotic system, RSOphiuchi, during its 2021
outburst, which shows a remarkably smooth power-law decay in time up to about one month after the outburst. We
show that this temporal decay behavior can be interpreted as arising from an adiabatic external shock expanding in
the red giant wind. In this interpretation, the gamma rays are produced by shock-accelerated protons interacting
with the dense wind through the hadronic process. We also derive the scaling relations for the decay slopes for both
adiabatic and radiative nova shocks in the self-similar deceleration phase.

Published in Physical Review D
Available from https://arxiv.org/abs/2203.16404
and from https://doi.org/10.1103/PhysRevD.106.103011

The initial–final mass relation of white dwarfs: a tool to calibrate the
third dredge-Up

Paola Marigo1

1University of Padova, Italy

The initial mass–final mass relationship (IFMR) of white dwarfs (WD) represents a crucial benchmark for stellar
evolution models, especially for the efficiency of mixing episodes and mass loss during the asymptotic giant branch
(AGB) phase. In this study, we argue that this relation offers the opportunity to constrain the third dredge-up (3DU),
with important consequences for chemical yields. The results are discussed in light of recent studies that have identified
a kink in the IFMR for initial masses close to 2 M⊙. Adopting a physically-sound approach in which the efficiency
λ of the 3DU varies as a function of core and envelope masses, we calibrate λ in solar-metallicity TP-AGB models
in order to reproduce the final masses of their WD progeny, over the range of initial masses 0.9 ≤ Mi/M⊙ ≤ 6. In
particular, we find that in low-mass stars with 1.4<∼Mi/M⊙

<
∼ 2.0 the efficiency is small, λ ≤ 0.3, it steeply rises to

about λ ≃ 0.65 in intermediate-mass stars with 2.0 ≤ Mi/M⊙ ≤ 4.0, and then it drops in massive TP-AGB stars with
4.0<∼Mi/M⊙

<
∼ 6.0. Our study also suggests that a second kink may show up in the IFMR at the transition between

the most massive carbon stars and those that are dominated by hot-bottom burning.

Published in Universe
Available from https://arxiv.org/abs/2204.06470
and from https://www.mdpi.com/2218-1997/8/4/243

Synthesis of thorium and uranium in asymptotic giant branch stars
A. Choplin1, S. Goriely1 and L. Siess1

1Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles (ULB), CP 226, B-1050 Brussels, Belgium

The intermediate neutron capture process (i-process) operates at neutron densities between those of the slow and
rapid neutron-capture processes. It can be triggered by the ingestion of protons in a convective helium-burning region.
One possible astrophysical site is low-mass low-metallicity asymptotic giant branch (AGB) stars. We study here the
possibility that actinides (particularly Th and U) may be significantly synthesized through i-process nucleosynthesis

5

https://arxiv.org/abs/2203.16404
https://doi.org/10.1103/PhysRevD.106.103011
https://arxiv.org/abs/2204.06470
https://www.mdpi.com/2218-1997/8/4/243


in AGB stars. We computed a 1 M⊙ model at [Fe/H] = −2.5 with the stellar evolution code starevol. We used a
nuclear network of 1160 species from H to Cf coupled to the transport processes. During the proton ingestion event,
the neutron density goes up to ∼ 1015 cm−3. While most of the nuclear flow cycles in the neutron-rich Pb–Bi–Po
region, a non-negligible fraction leaks towards heavier elements and eventually synthesizes actinides. The surface
enrichment in Th and U is subject to nuclear and astrophysical model uncertainties that could be lowered in the
future, in particular by a detailed analysis of the nuclear inputs that affect the neutron capture rates of neutron-rich
isotopes between Pb and Pa. One stellar candidate that may confirm the production of actinides by the i-process is
the carbon-enhanced metal-poor r/s star J0949−1617, which shows Th lines in its spectrum. Its surface abundance
is shown to be reasonably well reproduced by our AGB model. Combined with cosmochronometry, this finding opens
the way to dating the i-process event and thus obtaining a lower limit for the age of CEMP-r/s stars. Such a dating
is expected to be accurate only if surface abundances of Th and U can be extracted simultaneously. This work shows
that actinides can be synthesized in AGB stars through the i-process. As a consequence, the r-process may not be the
sole mechanism for the production of U and Th.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2211.03824

High-resolution spectroscopic analysis of four new chemically peculiar
stars

M.P. Roriz1, C.B. Pereira1, S. Junqueira1, M. Lugaro2,3,4, N.A. Drake1,5,6 and C. Sneden7

1Observatório Nacional/MCTI, Rua Gen. José Cristino, 77, 20921-400, Rio de Janeiro, Brazil
2Konkoly Observatory, Research Centre for Astronomy and Earth Sciences, Eőtvős Loránd Research Network (ELKH), H-1121 Budapest,

Konkoly Thege M. út 15–17, Hungary
3ELTE Eőtvős Loránd University, Institute of Physics, Budapest 1117, Pázmány Péter sétány 1/A, Hungary
4School of Physics and Astronomy, Monash University, VIC 3800, Australia
5Laboratory of Observational Astrophysics, Saint Petersburg State University, Universitetski pr. 28, 198504, Saint Petersburg, Russia
6Laboratório Nacional de Astrofísica/MCTI, Rua dos Estados Unidos 154, Bairro das Nações, 37504-364, Itajubá, Brazil
7Department of Astronomy and McDonald Observatory, The University of Texas, Austin, TX 78712, USA

We present detailed chemical compositions of four stars on the first-ascent red giant branch that are classified as
chemically peculiar, but lack comprehensive analyses at high spectral resolution. For BD+03◦2688, HE0457−1805,
HE1255−2324, and HE2207−1746, we derived metallicities [Fe/H] = −1.21, −0.19, −0.31, and −0.55, respectively,
indicating a range in Galactic population membership. In addition to atmospheric parameters, we extracted elemental
abundances for 28 elements, including the evolutionary-sensitive CNO group and 12C/13C ratios. Novel results are
also presented for the heavy elements tungsten and thallium. All four stars have very large enhancements of neutron-
capture elements, with high [La/Eu] ratios indicating enrichments from the slow neutron capture (s-process). To
interpret these abundances, all indicative of [s/Fe] > 1.0, we compared our results with data from literature, as well
as with predictions from the Monash and fruity s-process nucleosynthesis models. BD+03◦2688, HE1255−2324,
and HE2207−1746 show C/O > 1, while HE0457−1805 has C/O < 1. Since HE0457−1805 and HE1255−2324 are
binary stars, their peculiarities are attributable to mass transfer. We identified HE0457−1805 as a new barium giant
star, and HE1255−2324 as a new CH star, in fact a higher metallicity analogue CEMP-r/s star; the single object
reported in literature so far with similar characteristics is the barium star HD100503 ([Fe/H] = −0.72). A systematic
monitoring is needed to confirm the binary nature of BD+03◦2688 and HE2207−1746, which are probably CH stars.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2211.08627
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Properties of self-excited pulsations in 3D simulations of AGB stars and
red supergiants

Arief Ahmad1, Bernd Freytag1 and Susanne Höfner1

1Theoretical Astrophysics, Division for Astronomy and Space Physics, Department of Physics and Astronomy, Uppsala University, Box

516, 751 20 Uppsala, Sweden

The characteristic variability of cool giants and supergiants is attributed to a combination of stellar pulsation and
large-scale convective flows. Full 3D radiation-hydrodynamical modelling is an essential tool for understanding the
nature of these dynamical processes. The parameter space in our 3D model grid of red giants has expanded in recent
years. These models can provide many insights on the nature and properties of the pulsations, including the interplay
between convection and pulsations. We treat 3D dynamical models of asymptotic giant branch (AGB) stars and red
supergiants similar to observational data. We aim to explore the relation between stellar parameters and the properties
of the self-excited pulsations. Output from global ’star-in-a-box’ models computed with the co5bold radiation-
hydrodynamics code were analysed, particularly in regards to the pulsation properties, to find possible correlations
with input and emergent stellar parameters. The fast Fourier transform was applied to spherically averaged mass
flows to identify possible radial pulsation periods beneath the photosphere of the modelled stars. Stellar parameters
were investigated for correlations with the extracted pulsation periods. We find that the pulsation periods varied with
the stellar parameters in good agreement with the current expectations. The pulsation periods follow Ritter’s period-
mean density relation well and our AGB models agree with period–luminosity relations derived from observations. A
mass estimate formula was derived from the 3D models, relating the stellar mass to the fundamental mode pulsation
period and the stellar radius. While the non-linearity of the interplay between the self-excited pulsations and the self-
consistent convection complicates analyses, the resulting correlations are in good agreement with respect to current
theoretical and observational understandings.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2211.07682

Common envelope mass ejection in evolved stars: modeling the dust
emission from post-RGB stars in the LMC

Geetanjali Sarkar1 and Raghvendra Sahai2

1Department of Physics, Indian Institute of Technology, Kanpur 208016, U.P., India
2Jet Propulsion Laboratory MS 183-900, California Institute of Technology, Pasadena, CA 91109, USA

Common envelope (CE) systems are the result of Roche lobe overflow in interacting binaries. The subsequent evolution
of the CE, its ejection, and the formation of dust in its ejecta while the primary is on the red giant branch (RGB) gives
rise to a recently identified evolutionary class – dusty post-RGB stars. Their spectral energy distributions (SEDs)
suggest that their mass-ejecta are similar to dusty post-asymptotic giant branch (post-AGB) stars. We have modeled
the SEDs of a select sample of post-RGB and post-AGB stars in the Large Magellanic Cloud, quantified the total
dust mass (and gas mass assuming gas-to-dust ratio) in the disks and shells and set constraints on the dust grain
compositions and sizes. We find that the shell masses in the post-RGBs are generally less than those in post-AGBs,
with the caveat that substantial amount of mass in both types of objects may lie in cold, extended shells. Our
models suggest that circumstellar disks, when present, are geometrically thick structures with a substantial opening
angle, consistent with numerical simulations of CE evolution (CEE). Comparison of our model dust masses with the
predictions of dust production during CEE on the RGB suggest that CEE occurred near or at the tip of the RGB
for our post-RGB sources. A surprising result is that some post-RGB stars harbor carbon- rich dust, believed to
form when C/O > 1, e.g., following triple-α nucleosynthesis and third dredge-up events in AGB stars. This anomaly
strengthens the hypothesis that dusty post-RGBs are born in binary systems.

Published in The Astrophysical Journal, 940, 54 (2022)

7

https://arxiv.org/abs/2211.07682


The white dwarf binary pathways survey – IX. Three long period white
dwarf plus subgiant binaries

S.G. Parsons1, M.S. Hernandez2,3, O. Toloza2,3, M. Zorotovic4, M.R. Schreiber2,3, B.T. Gänsicke5, F. Lagos5, R.
Raddi6, A. Rebassa-Mansergas6,7, J.J. Ren8 and D. Koester9

1Department of Physics and Astronomy, University of Sheffield, Sheffield, S3 7RH, UK
2Departamento de Física, Universidad Técnica Santa María, Avenida España 1680, Valparaíso, Chile
3Millennium Nucleus for Planet Formation, NPF, Valparaíso, Av. España 1680, Chile
4Instituto de Física y Astronomía de la Universidad de Valparaíso, Av. Gran Bretaña 1111, Valparaíso, Chile
5Department of Physics, University of Warwick, Coventry CV4 7AL, UK
6Departament de Física, Universitat Politècnica de Catalunya, c/Esteve Terrades 5, E-08860 Castelldefels, Spain
7Institute for Space Studies of Catalonia, c/Gran Capità 2–4, Edif. Nexus 201, E-08034 Barcelona, Spain
8Key Laboratory of Space Astronomy and Technology, National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101,

China
9Institut für Theoretische Physik und Astrophysik, University of Kiel, 24098 Kiel, Germany

Virtually all binaries consisting of a white dwarf with a non-degenerate companion can be classified as either close post-
interaction systems (with orbital periods of a few days or less), or wide systems (with periods longer than decades),
in which both components have effectively evolved as single stars. Binaries with periods between these two extremes
can help constrain common envelope efficiency, or highlight alternative pathways towards the creation of compact
binaries. To date such binaries have remained mostly elusive. Here we present three white dwarfs in binaries with
evolved subgiant stars with orbital periods of 41, 52 and 461 d. Using Hubble Space Telescope spectroscopy we find
that all three systems contain low mass white dwarfs (≤ 0.4 M⊙). One system, TYC8394−1331-1, is the inner binary
of a hierarchical triple, where the white dwarf plus subgiant binary is orbited by a more distant companion star. These
binaries were likely formed from a phase of stable but non-conservative mass transfer, as opposed to common envelope
evolution. All three systems will undergo a common envelope phase in the future, but the two shorter period systems
are expected to merge during this event, while the longest period system is likely to survive and create a close binary
with two low mass white dwarfs.

Accepted for publication in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2211.08440

V838Mon: a slow waking up of Sleeping Beauty?
Tiina Liimets1,2, Indrek Kolka2, Michaela Kraus1, Tõnis Eenmäe2, Taavi Tuvikene2, Thomas Augusteijn3,4, Larissa

Antunes Amaral5, Anlaug Amanda Djupvik3,4, John Telting3,4, Boris Deshev1, Erkki Kankare6, Juliet Kankare,
Johan E. Lindberg, Thomas M. Amby7, Tapio Pursimo3,4, Auni Somero6, Anders Thygesen and Paul A. Strøm8,9

1Astronomical Institute, Czech Academy of Sciences, Czech Republic
2University of Tartu, Estonia
3Nordic Optical Telescope, Spain
4Aarhus University, Denmark
5Universidad de Valparaiso, Chile
6University of Turku, Finland
7Viborg Katedralskole, Denmark
8University of Warwick, UK
9Institut dâĂŹastrophysique de Paris, CNRS, France

Context: V838Monocerotis is a peculiar binary that underwent an immense stellar explosion in 2002, leaving behind an
expanding cool supergiant and a hot B3V companion. Five years after the outburst, the B3V companion disappeared
from view, and so far did not recover.
Aims: We investigate the changes in the light curve and spectral features to explain the behaviour of the V838Mon
during the current long-lasting minimum.
Methods: A monitoring campaign has been performed during the past 13 years with the Nordic Optical Telescope to
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obtain optical photometric and spectroscopic data. The data sets are used to analyse the temporal evolution of the
spectral features and the spectral energy distribution, and to characterise the object.
Results: Our photometric data show a steady brightening in all bands during the past 13 years, which is particularly
prominent in the blue. This rise is also reflected in the spectra, showing a gradual relative increase in the continuum
flux at shorter wavelengths. In addition, a slow brightening of the Hα emission line starting in 2015 was detected.
These changes might imply that the B3V companion is slowly reappearing. During the same time interval, our analysis
reveals a considerable change in the observed colours of the object along with a steady decrease in the strength and
width of molecular absorption bands in our low-resolution spectra. These changes suggest a rising temperature of the
cool supergiant along with a weakening of its wind, most likely combined with a slow recovery of the secondary due
to the evaporation of the dust and accretion of the material from the shell in which the hot companion is embedded.
From our medium-resolution spectra, we find that the heliocentric radial velocity of the atomic absorption line of
Ti i 6556.06Å has been stable for more than a decade. We propose that Ti i lines are tracing the velocity of the red
supergiant in V838Mon, and not representing the infalling matter as previously stated.

Accepted for publication in Astronomy and Astrophysics
Available from https://arxiv.org/abs/2211.06629

A study of oxygen-rich post-AGB stars in the Milky Way to understand
the production of silicates from evolved stars

F. Dell’Agli1, S. Tosi1,2, D. Kamath1,3,4, P. Ventura1,5, H. Van Winckel6, E. Marini1 and T. Marchetti7

1INAF–Observatory of Rome, Via Frascati 33, 00077 Monte Porzio Catone (RM), Italy
2Dipartimento di Matematica e Fisica, Università degli Studi Roma Tre, Via della Vasca Navale 84, 00100, Roma, Italy
3School of Mathematical and Physical Sciences, Macquarie University, Sydney, NSW, Australia
4Astronomy, Astrophysics and Astrophotonics Research Centre, Macquarie University, Sydney, NSW, Australia
5Istituto Nazionale di Fisica Nucleare, section of Perugia, Via A. Pascoli snc, 06123 Perugia, Italy
6Institute of Astronomy, K.U. Leuven, Celestijnenlaan 200D bus 2401, B-3001 Leuven, Belgium
7European Southern Observatory, Karl-Schwarzschild-Straße 2, 85748 Garching bei München, Germany

Context: The study of post asymptotic giant branch (post-AGB) stars is a valuable tool to study still poorly known
aspects of the evolution of the stars through the asymptotic giant branch (AGB). This is due to the accurate determi-
nation of their surface chemical composition and to the peculiar shape of the spectral energy distribution (SED): the
emission from the central star can be easily disentangled from the contribution from the dusty shell, which can then
be characterized.
Aims: The goal of the present study is to reconstruct the dust formation process and more generally the late phases
of the evolution of oxygen-rich stars across the AGB phase. This is performed by studying oxygen-rich, post-AGB
stars, which are analyzed in terms of their luminosity, effective temperature and infrared excess.
Methods: We study sources classified as single, oxygen-rich, post-AGB stars in the Galaxy, which exhibit a double-
peaked (shell-type) SED. We use results from stellar evolution modelling combined with dust formation and radiative
transfer modelling to reconstruct the late AGB phases and the initial contraction to the post-AGB phase. We also
determine the mass-loss and dust formation rates for stars of different mass and chemical composition.
Results: The analysis of the IR excess of the post-AGB, oxygen-rich stars examined in this study outlines an interesting
complexity, in terms of the correlation between the dust in the surroundings of the stars, the evolutionary status and
the progenitor’s mass. The sources descending from massive AGBs (> 3 M⊙ depending on metallicity) are generally
characterized by higher infrared excess than the lower mass counterparts, owing to the more intense dust formation
taking place during the final AGB phases. From the determination of the location of the dusty regions we deduce that
the expanding velocities of the outflow change significantly from star to star. The possibility that radiation pressure
is unable to accelerate the wind in the faintest objects is also commented.

Accepted for publication in A&A
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Asteroseismology of evolved stars to constrain the internal transport of
angular momentum – V. Efficiency of the transport on the red giant

branch and in the red clump
F.D. Moyano1, P. Eggenberger1, G. Meynet1, C. Gehan2,3, B. Mosser4, G. Buldgen1 and S.J.A.J. Salmon1

1University of Geneva, Switzerland
2Max Planck Institute for Astrophysics, Germany
3Institute of Astrophysics and Space Sciences, Porto University, Portugal
4LESIA Paris Observatory, PSL University, France

Context: Asteroseismology provides constraints on the core rotation rate for hundreds of low- and intermediate-mass
stars in evolved phases. Current physical processes tested in stellar evolution models cannot reproduce the evolution
of these core rotation rates.
Aims: We investigate the efficiency of the internal angular momentum redistribution in red giants during the hydrogen-
shell and core-helium burning phases based on the asteroseismic determinations of their core rotation rates.
Methods: We computed stellar evolution models with rotation and model the transport of angular momentum by
the action of a sole dominant diffusive process parameterised by an additional viscosity in the equation of angular
momentum transport. We constrained the values of this viscosity to match the mean core rotation rates of red giants
and their behaviour with mass and evolution using asteroseismic indicators along the red giant branch and in the red
clump.
Results: For red giants in the hydrogen-shell burning phase, the transport of angular momentum must be more efficient
in more massive stars. The additional viscosity is found to vary by approximately two orders of magnitude in the
mass range M ∼ 1–2.5 M⊙. As stars evolve along the red giant branch, the efficiency of the internal transport of
angular momentum must increase for low-mass stars (M <

∼ 2 M⊙) and remain approximately constant for slightly
higher masses (2.0 M⊙

<
∼M <

∼ 2.5 M⊙). In red clump stars, the additional viscosities must be an order of magnitude
higher than in younger red giants of similar mass during the hydrogen-shell burning phase.
Conclusions: In combination with previous efforts, we obtain a clear picture of how the physical processes acting
in stellar interiors should redistribute angular momentum from the end of the main sequence until the core-helium
burning phase for low- and intermediate-mass stars to satisfy the asteroseismic constraints.

Published in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2205.03490
and from https://www.aanda.org/articles/aa/pdf/2022/07/aa43389-22.pdf

Formation of the asymmetric accretion disk from stellar wind accretion in
an S-type symbiotic star

Young-Min Lee1,2, Hyosun Kim3 and Hee-Won Lee1

1Department of Physics and Astronomy, Sejong University, Seoul, 05006, South Korea
2SEP Engineering, Anyang, Gyeonggi, 14059, South Korea
3Korea Astronomy and Space Science Institute, 776, Daedeokdae-ro, Yuseong-gu, Daejeon, 34055, South Korea

The accretion process in a typical S-type symbiotic star, targeting AGDraconis, is investigated through 3D hydro-
dynamical simulations using the flash code. Regardless of the wind velocity of the giant star, an accretion disk
surrounding the white dwarf is always formed. In models where the wind is faster than the orbital velocity of the
white dwarf, the disk size and accretion rate are consistent with the predictions under Bondi–Hoyle–Lyttleton (BHL)
conditions. In slower-wind models, unlike the BHL predictions, the disk size does not grow, and the accretion rate
increases to a considerably higher level, up to > 20% of the mass-loss rate of the giant star. The accretion disk in our
fiducial model is characterized by a flared disk with a radius of 0.16 au and a scale height of 0.03 au. The disk mass
of ∼ 5× 10−8 M⊙ is symmetrically distributed, with the density peak toward the giant star being about 50% higher
than the density minimum in the disk. Two inflowing spiral features are clearly identified, and their relevance to the
azimuthal asymmetry of the disk is pointed out. The flow in the accretion disk is found to be sub-Keplerian, at about
90% of the Keplerian speed, which indicates a caveat of overestimating the Ovi emission region from the spectroscopy
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of Raman-scattered Ovi features at 6825 and 7082 Å.

Published in The Astrophysical Journal
Available from https://arxiv.org/abs/2205.04758
and from https://iopscience.iop.org/article/10.3847/1538-4357/ac67d6

Instability in the system of the distant post-AGB star LS III+52◦24
(IRAS 22023+5249)

V.G. Klochkova1, A.S. Miroshnichenko2,3, V.E. Panchuk1, N.S. Tavolzhanskaya1 and M.V. Yushkin1

1Special Astrophysical Observatory, RAS, Nizhnij Arkhyz, 369167 Russia
2University of North Carolina at Greensboro, Greensboro, NC, USA
3Pulkovo Astronomical Observatory, Russian Academy of Sciences, St. Petersburg, Russia

The optical spectra of the B-supergiant LS III +52◦24 (IRAS 22023+5249) obtained at the 6-meter telescope with
a resolution R ≥ 60 000 in 2010–2021 revealed signs of wind variability and velocity stratification in the extended
atmosphere. The Hα and Hβ lines have a PCyg type profile; their wind absorption changes position in the range
from vr = −270 to −290 km s−1. The Hα emission intensity reaches record-high values with respect to the local
continuum: I/Icont ≥ 70. The stationary radial velocity according to the positions of symmetric forbidden emissions
and permitted metal emissions was taken as the systemic velocity vsys = −149.6 ± 0.7 km s−1. For the first time for
this star, a time variability of the radial velocity in the range from −127.2 to −178.3 km s−1 was found based on the
positions of absorptions of N ii and O ii ions, which indicates the possible presence of a companion and/or atmospheric
pulsations. The variability of the oxygen triplet profile O i 7775Å due to the occurrence of unstable emission was
registered. The set of interstellar absorptions of the Na iD-lines profile in the range from −10.0 to −167.2 km s−1 is
formed in the Local Arm and subsequent arms of the Galaxy. The distance to the star, d > 5.3 kpc, combined with
the high systemic velocity indicates that the star is located in the Galaxy beyond the Scutum–Crux arm.

Published in Astronomy Reports, 66, 429 (2022)
Available from https://arxiv.org/abs/2205.03030

Sub-stellar engulfment by a main sequence star: where is the lithium?
Rubén M. Cabezón1, Carlos Abia2, Inma Domínguez2 and Domingo García-Senz3

1Scientific Computing Center (sciCORE), Universität Basel, Klingelbergstraße 61, CH-4056 Basel, Swizerland
2Departamento de Fíŋsica Teórica y del Cosmos. Universidad de Granada, E-18071 Granada, Spain
3Departament de Física, Universitat Politècnica de Catalunya, Av. Eduard Maristany 16, E-08019 Barcelona, Spain

In this work, we study whether the engulfment of a brown dwarf (BD) by a solar-like main-sequence (MS) star can
significantly alter the structure of the star and the Li content on its surface. We perform 3D Smoothed Particle
Hydrodynamics simulations of the engulfment of a BD with masses 0.01 and 0.019 M⊙, onto an MS star of 1 M⊙ and
solar composition, in three different scenarios: a head-on collision, a grazing collision, and a merger. We study the
dynamics of the interaction in detail, and the relevance of the type of interaction and the mass of the BD on the final
fate of the sub-stellar object and the host star in terms of mass loss of the system, angular momentum transfer, and
changes in the Li abundance in the surface of the host star. We found that most of the BD mass is diluted in the denser
region of the MS star. Only in the merger scenario a significant fraction (40%) of the BD material would remain in the
outer layers. We find a clear increase in the surface rotational velocity of the host star after the interaction, ranging
between 25 km s−1 (grazing collision) to 50 km s−1 (merger). We also find a significant mass loss from the system
(10−4–10−3 M⊙) due to the engulfment, which in the case of the merger, may form a circumstellar disk-like structure.
Assuming that neither the depth of the convective envelope of the host star nor its mass content are modified during
the interaction, a small change in the surface Li abundance in the head-on and grazing collisions is found. However,
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in the merger we find large Li enhancements, by factors 20–30, depending on the BD mass. Some of these features
could be detected observationally in the host star provide they remain long enough time.

Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2210.17363

The response of a red supergiant to a common envelope jets supernova
(CEJSN) impostor event

Nitzan Ragoler1, Ealeal Bear1, Ron Schreier1, Shlomi Hillel1 and Noam Soker1

1Technion – Israel Institute of Technology, Israel

Using a one-dimensional stellar evolution code we simulate the response of a red supergiant (RSG) star to injection of
energy and to mass removal. We take the values of the energy that we inject and the mass that we remove according
to our previous three-dimensional hydrodynamical simulations of a neutron star (NS) on a highly eccentric orbit that
enters the envelope of an RSG star for half a year and launches jets as it accretes mass via an accretion disk. We
find that for injected energies of ∼ 1047–1048 erg and removed mass of ∼ 0.03–0.6 M⊙ the RSG envelope expands to
a large radius. Therefore, we expect the NS to continue to orbit inside this massive inflated envelope for several more
months, up to about twice the initial RSG radius, to continue to accrete mass and launch jets for a prolonged period.
Although these late jets are weaker than the jets that the NS launches while inside the original RSG envelope, the late
jets might actually be more influential on the light curve, leading to a long, several months to few years, and bright,
> 108 L⊙, transient event. The RSG returns to more or less a relaxed structure after about ten years, and so another
transient event might occur in the next periastron passage of the NS. Our results add to the already rich variety of
jet-driven explosions/outbursts that might account for many puzzling transient events.

Published in MNRAS 515, 5473 (2022)
Available from https://arxiv.org/abs/2205.12056

Mass evaluation for red giant stars based on the spectroscopically
determined atmospheric parameters

Yoichi Takeda1

1none

The mass (M) of a star can be evaluated from its spectroscopically determined effective temperature (Teff) and metal-
licity ([Fe/H]) along with the luminosity (L; derived from parallax), while comparing them with grids of theoretical
evolutionary tracks. It has been argued, however, that such a track-based mass (Mtrk) may tend to be overestimated
for the case of red giants. Meanwhile, there is an alternative approach of evaluating mass (MgLT ) directly from
surface gravity (g), L, and Teff . The practical reliability of MgLT was examined for ∼ 100 benchmark giants in the
Kepler field, for which atmospheric parameters are already determined and the reliable mass (Mseis) along with the
evolutionary status are known from asteroseismology. In addition, similar check was also made for the accuracy of
Mtrk for comparison. It turned out that, while a reasonable correlation is seen between MgLT and Mseis almost irre-
spective of the stellar property, its precision is rather insufficient because log(MgLT /Mseis) distributes rather widely
within ∼ ±0.2–0.3 dex. In contrast, the reliability of Mtrk was found to depend on the evolutionary status. Although
Mtrk and Mseis are satisfactorily consistent with each other (typical dispersion of log(Mtrk/Mseis) is within ∼ ±0.1
dex) for H-burning red giants as well as He-burning 2nd clump giants of higher mass, Mtrk tends to be considerably
overestimated as compared to Mseis by up to <

∼ 0.4 dex for He-burning 1st clump giants of lower mass. Accordingly,
MgLT and Mtrk are complementary with each other in terms of their characteristic merit and demerit.

Published in Ap&SS 367, 64 (2022)
Available from https://arxiv.org/abs/2205.15803
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Surface C, N, O, and Na abundances of RR Lyræ variables implying the
nature of internal mixing in low-mass stars

Yoichi Takeda1

1none

Photospheric abundances of C, N, O, and Na were determined by applying the synthetic spectrum-fitting technique to
34 snap-shot high-dispersion spectra of 22 RR Lyr stars covering a metallicity range of −1.8<∼ [Fe/H] <∼ 0.0, with an aim
of investigating the mixing mechanism in the interior of low-mass giant stars by examining the abundance anomalies
of these elements possibly affected by the evolution-induced dredge-up of nuclear burning products. Special attention
was paid to check the recent theoretical stellar evolution simulations indicating the importance of thermohaline mixing
in low-mass stars (M <

∼ 1 M⊙), which is expected to be more significant as the metallicity is lowered. By inspecting the
resulting abundances in comparison with those of unevolved metal-poor dwarfs at the same metallicity, the deficiency
in C as well as enrichment in N was confirmed (while O is almost unchanged), the extent of peculiarities tending to
increase with a decrease in [Fe/H]. Accordingly, the [C/N] ratio turned out to progressively decrease towards lower
metallicity from ∼ 0 ([Fe/H] ∼ 0) to ∼ −1 ([Fe/H] ∼ −1.5), which is reasonably consistent with the theoretical
prediction in the presence of thermohaline mixing. However, these RR Lyr stars do not show any apparent Na
anomaly (i.e. essentially the same [Na/Fe] vs. [Fe/H] trends as those of dwarfs), despite that metallicity-dependent
overabundance in Na is theoretically expected for the case of non-canonical mixing. This inconsistency between C/N
and Na may suggest a necessity of further improvement in the current theory.

Published in MNRAS 514, 2450 (2022)
Available from https://arxiv.org/abs/2205.15816

FAST search for circumstellar atomic hydrogen – I. The young planetary
nebula IC 4997

Xu-Jia Ouyang1, Yong Zhang1,2,3, Albert Zijlstra4,3, Chuan-Peng Zhang5,6, Jun-ichi Nakashima1,2 and Quentin A.
Parker7,3,2

1School of Physics and Astronomy, Sun Yat-sen University, China
2CSST Science Center for the Guangdong-Hongkong-Macau Greater Bay Area, Sun Yat-Sen University, China
3Laboratory for Space Research, The University of Hong Kong, China
4Department of Physics and Astronomy, The University of Manchester, UK
5National Astronomical Observatories, Chinese Academy of Sciences, China
6CAS Key Laboratory of FAST, National Astronomical Observatories, Chinese Academy of Sciences, China
7Department of Physics, The University of Hong Kong, China

Using the Five-hundred-meter Aperture Spherical radio Telescope in Guizhou, China, we detect the 21-cm neutral
atomic hydrogen absorption in the young planetary nebula IC 4997. The absorption arises from a shell that is also
associated with Na iD lines. The H i shell has a mass of 1.46 × 10−2 M⊙ and a dynamic age of 990 yr. The column
density of H i is estimated to be 7.1× 1020 cm−2, which can be well explained in terms of a photodissociation region
around the ionized nebula, limited by the self-shielding of H2. We find that the atomic-to-ionized hydrogen ratio is
0.6, suggesting that H i substantially contributes to the overall nebular mass.

Published in The Astrophysical Journal, 933, 4 (2022)
Available from https://arxiv.org/abs/2205.06170
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Revisiting the common envelope evolution in binary stars: a new
semianalytic model for N-body and population synthesis codes

Alessandro Alberto Trani1,2,3, Steven Rieder4,5, Ataru Tanikawa3, Giuliano Iorio6,7,8, Riccardo Martini9,2, Georgii
Karelin2, Hila Glanz10 and Simon Portegies Zwart11

1Research Center for the Early Universe, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033,

Japan
2Okinawa Institute of Science and Technology, 1919-1 Tancha, Onna-son, Okinawa 904-0495, Japan
3Department of Earth Science and Astronomy, College of Arts and Sciences, The University of Tokyo, 3-8-1 Komaba, Meguro-ku, Tokyo

153-8902, Japan
4Geneva Observatory, University of Geneva, Chemin Pegasi 51, 1290 Sauverny, Switzerland
5School of Physics and Astronomy, University of Exeter, Stocker Road, Exeter EX4 4QL, United Kingdom
6Dipartimento di Fisica e Astronomia "Galileo Galilei", Università di Padova, vicolo dell’Osservatorio 3, I 35122 Padova, Italy
7INAF–Osservatorio Astronomico di Padova, vicolo dell’Osservatorio 5, I 35122 Padova, Italy
8INFN–Padova, Via Marzolo 8, I 35131 Padova, Italy
9INFN–Sezione di Pisa, Edificio C – Polo Fibonacci Largo B. Pontecorvo 3, I 56127 Pisa, Italy
10Technion–Israel Institute of Technology, Haifa 3200002, Israel
11Leiden Observatory, Leiden University, P.O. Box 9513, 2300 RA, Leiden, The Netherlands

We present a novel way of modeling common envelope evolution in binary and few-body systems. We consider the
common envelope inspiral as driven by a drag force with a power-law dependence in relative distance and velocity.
The orbital motion is resolved either by direct N -body integration or by solving the set of differential equations for the
orbital elements as derived using perturbation theory. Our formalism can model the eccentricity during the common
envelope inspiral, and it gives results consistent with smoothed particles hydrodynamical simulations. We apply our
formalism to common envelope events from binary population synthesis models and find that the final eccentricity
distribution resembles the observed distribution of post-common-envelope binaries. Our model can be used for time-
resolved common-envelope evolution in population synthesis calculations or as part of binary interactions in direct
N -body simulations of star clusters.

Published in Phys. Rev. D 106, 043014 (2022)
Available from https://arxiv.org/abs/2205.13537
and from https://doi.org/10.1103/PhysRevD.106.043014

Conference Papers

Eppur si muove... On the origin of long secondary periods in red giant
stars

I. Soszyński1

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

Long secondary periods (LSPs), observed in a third of pulsating red giant and supergiant stars, are the only unexplained
type of large-amplitude stellar variability known at this time. Numerous authors have explored various scenarios for
the origin of LSPs, but were unable to give a final solution to this problem. We present known properties of LSP
variables and show new results proving that the physical mechanism responsible for LSPs is binarity. Namely, the LSP
light changes are due to the presence of a dusty cloud orbiting the red giant together with a brown-dwarf companion
and obscuring the star once per orbit. In this scenario, the low-mass companion is a former planet that accreted a
significant amount of mass from the envelope of its host star and grew into a brown dwarf.

Oral contribution, published in Polish Astronomical Society
Available from https://arxiv.org/abs/2204.02832
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Tracing the role of AGB stars in the Galactic fluorine budget
Maryam Saberi1,2

1Rosseland Centre for Solar Physics, University of Oslo, Norway
2Institute of Theoretical Astrophysics, University of Oslo, Norway

The cosmic origin of fluorine is still under debate. Asymptotic giant branch (AGB)stars are among the few suggested
candidates to efficiently synthesis F in our Galaxy, however their relative contribution is not clear. In this paper, we
briefly review the theoretical studies from stellar yield models of the F synthesis and chemical equilibrium models of
the F-containing molecules in the outflow around AGB stars. Previous detections of the F-bearing species towards
AGB and post-AGB stars are also highlighted. We suggest that high-resolution ALMA observations of the AlF, one
of the two main carriers of F in the outflow of AGB stars, can provide a reliable tracer of the F-budget in AGB stars.
This will be helpful to quantify the role of AGB stars in the Galactic F budget.

Oral contribution, published in "The origin of outflows in evolved stars", IAU Symposium No. 366
(2021)
Available from https://arxiv.org/abs/2204.06387

Review Papers

Explaining the winds of AGB stars: recent progress
Susanne Höfner1 and Bernd Freytag1

1Theoretical Astrophysics, Department of Physics and Astronomy, Uppsala University, Box 516, SE-75120 Uppsala, Sweden

The winds observed around asymptotic giant branch (AGB) stars are generally attributed to radiation pressure on
dust, which is formed in the extended dynamical atmospheres of these pulsating, strongly convective stars. Current
radiation-hydrodynamical models can explain many of the observed features, and they are on the brink of delivering
a predictive theory of mass loss. This review summarizes recent results and ongoing work on winds of AGB stars,
discussing critical ingredients of the driving mechanism, and first results of global 3D RHD star-and-wind-in-a-box
simulations. With such models it becomes possible to follow the flow of matter, in full 3D geometry, all the way from
the turbulent, pulsating interior of an AGB star, through its atmosphere and dust formation zone into the region
where the wind is accelerated by radiation pressure on dust. Advanced instruments, which can resolve the stellar
atmospheres, where the winds originate, provide essential data for testing the models.

Published in IAU Symposium 366
Available from https://arxiv.org/abs/2204.09728

Pre-solar grains from novæ and "Born-again giants"
A. Evans1 and R.D. Gehrz2

1Astrophysics Group, Lennard-Jones Laboratories, Keele University, Keele, Staffordshire, ST5 5BG, UK
2Minnesota Institute for Astrophysics John T. Tate Hall 116 Church St. SE Minneapolis, MN 55455, USA

We review the properties of dust formed during classical nova eruptions and the Very Late Thermal Pulses (VLTPs)
that occur during the later stages of post-Asymptotic Giant Branch evolution of low-mass stars. In both cases,
carbon and hydrocarbon dust is produced. Novæ may also produce silicate dust, contrary to the usual paradigm
about the C:O ratio and dust composition. Despite the expectation that these dust sources are not expected to make
significant contributions to the Galactic dust population, there is a significant body of evidence that grains from both
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stellar sources have been identified in recovered meteoritic and cometary material, and that certain infrared spectral
signatures seen in comets are common to novæ, VLTPs and pre-solar grains.

Published in Chapter 10 of book "Presolar grains in extra-terrestrial materials", ed. S. Amari (Elsevier)
Available from https://arxiv.org/abs/2211.12410

Job Advert

Postdoctoral position in stellar astrophysics in the framework of funded
project PEPPER

A postdoc position is proposed in Nice (laboratoire Lagrange – Observatoire de la Côte d’Azur), in the framework of
project PEPPER funded by ANR.

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 computation/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.

The full PEPPER project description can be found at : https://lagrange.oca.eu/fr/welcome-to-anr-pepper

The full description of this postdoc position (requirements, starting date, environment, included benefits, ...) can be
found at : https://www.oca.eu/images/LAGRANGE/pages_perso/chiavassa/PEPPER/postdoc_nice2.pdf

Applications will be considered until the position is filled. Starting date : from February 1st, 2023 to June 1st, 2023.

contact: Andrea Chiavassa: andrea.chiavassa@oca.eu

See also https://www.oca.eu/images/LAGRANGE/pages_perso/chiavassa/PEPPER/postdoc_nice2.pdf

Announcements

1
st COST NanoSpace Joint Scientific Meeting

General Action Scope:

The main aim and objective of the COST Action NanoSpace ("Carbon molecular nanostructures in space"; CA21126) is
to advance the fundamental understanding of the physics and chemistry of cosmic carbon nanomaterials (nanocarbons;
nC) and their relevance in non-terrestrial environments by promoting the interdisciplinary combination of state-of-
the-art astronomical, laboratory, and theoretical studies, among others.

The main scientific challenges are the following:

• What nanocarbon species are present in space and how can we identify them?

• What are the chemical pathways that lead to their formation and destruction?
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• What is the role of nanocarbon species in non-terrestrial environments? This is in cosmic and in prebiotic
chemistry (astrobiology) and in astrophysics.

In order to attack the scientific challenge, NanoSpace proposes an interdisciplinary approach, combining the exper-
tise from a wide range of disciplines like observational astronomy, laboratory astrophysics, astrobiology, theoretical
chemistry, synthetic chemistry, molecular reaction dynamics, material science, spectroscopy, graph theory, and data
science (AI, big data). The ambitious interdisciplinary nature of NanoSpace has the advantage that nanocarbons
have potential applications in nanotechnology. Researchers and innovators from all these fields are thus welcome to
participate both in the meeting and in the Action (see below).

NanoSpace takes advantage of the recent successful operation of the James Webb Space Telescope (JWST), the new
facilities that can better mimic the interstellar medium (ISM) on the ground as well as the recent developments in the
computational facilities and in laboratory techniques.

The Action is organized in four interdisciplinary Working Groups (WG):

WG 1: "The Cosmic Inventory of nanocarbons".

WG 2: "Processing, reactivity and relaxation pathways of nC".

WG 3: "Role and Importance of nC in Non-Terrestrial Environments".

WG 4: "Impact, Inclusiveness and Outreach".

Specific 1st Action Meeting Scope:

This is the first COST NanoSpace Joint Scientific Meeting (in person), which will mark the start-up of the Action,
knowing each other towards a common understanding of the scientific challenge, starting the interaction, learning, and
collaboration and integrating young and ITC researchers. The main scope of this first meeting is thus two-fold:

• To start building a common scientific language.

• To start understanding and accepting the challenge and the limitations of the laboratory, theoretical and astro-
nomical approaches.

Deadline for registration (free) and abstract submission: 3rd January 2023

Preliminary Program Plan:

• NanoSpace overview and updates.

• WGs overview (main challenges, aims, and tasks).

• Flash oral presentations by NanoSpace participants/groups (5 min).

• Breaking scientific news oral presentations (10–15 min).

• Invited key Action talks (25–30 min).

• Poster sessions.

Organizing committee:

Dr. Polona Umek, Jozef Stefan Institute, Slovenia
Prof. Denis Arcon, Jozef Stefan Institute, Slovenia
Dr. Nino Basic, University of Primorska, Slovenia
Dr. Domingo Anibal García Hernández, Instituto de Astrofísica de Canarias, Spain
Prof. Eleanor Campbell, University of Edinburgh, Scotland (UK)
Dr. Chris Ewels, CNRS – Institut des Materiaux Jean Rouxell, France
Dr. Dogan Erbahar, Dogus University, Turkey
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Dr. Alicja Domracka, CNRS – CIMAP, France
Dr. Cornelia Jäger, MPIA, Germany

The Action NanoSpace in the COST website: https://www.cost.eu/actions/CA21126/

Apply to join the COST Action NanoSpace:
https://www.cost.eu/actions/CA21126/#tabs+Name:Working%20Groups%20and%20Membership

Final note: Please check the meeting website for news and updates about the final list of invited speakers, hotel
registration links, etc. More detailed information will be given in the second announcement.

See also
https://research.iac.es/proyecto/nanospace/pages/events/1st-cost-nanospace-joint-scientific-meeting/1st-announcement.php

Spectral observations of the peculiar Mira LXCyg

The figure shows an optical spectrum (R = 1000) of the star LXCygni obtained with the vlt (Vienna Little Telescope)
on October 25, 2022. LXCyg is a Mira variable that had a remarkable evolution in the 1980s and 1990s when its
pulsation period increased from 460 to 580 days within only 20 years. According to the AAVSO light curve, this is
still the present-day period. The star was classified in the literature several times as type S from the 1950s to the
mid-1970s and SC in the late 1970s. However, optical spectroscopic monitoring over more than one pulsation cycle
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between August 2011 and August 2013 by Uttenthaler et al. (2016, A&A, 585, A145) showed it to have a carbon star
spectrum, with clear CN and C2 features. The new observations confirm this spectral type – actually, the spectrum
remained almost unchanged for ten years. It has been suggested (Whitelock 1999, New Astronomy Reviews, 43, 6–7;
Uttenthaler et al. 2016) that a switch of the atmospheric chemistry from O-rich to C-rich due to third dredge-up may
be the cause of the evolution as seen in LXCyg and a few other Miras. It might be a rare case in which we see stellar
evolution in real-time. However, a competing hypothesis by Zijlsra et al. (2004, MNRAS, 352, 325) models the spectral
evolution based on a temperature change alone. It should be interesting to study LXCyg’s extended circumstellar
environment to learn more about the chemical and mass-loss history of this intriguing transition object.

IAU Symposium 384: Planetary Nebulæ

IAU Symposium 384: Planetary Nebulæ: a universal toolbox in the era of precision astrophysics
Kraków, Poland, September 4–8, 2023

FIRST ANNOUNCEMENT

We are pleased to announce the upcoming International Astronomical Union Symposium 384 "Planetary Nebulæ: a
universal toolbox in the era of precision astrophysics". You can now pre-register here to receive future updates. Full
registration and abstract submission is expected to open in December 2022 with deadlines for abstract submission and
grant application on March 31st, 2023.

Meeting information

Dates: September 4–8, 2023
Location: Collegium Novum of the Jagiellonian University, Gołębia 24 Str., 31-007 Kraków, Poland
Website: https://iaus384-pne.ncac.torun.pl/
Mode: primarily in-person, but remote participation will be possible
Workshop fee: 250 Euros for full participants, 150 Euros for students
Registration opens: December 2022
Abstract deadline: March 31st, 2023
Proceedings: electronic version included in the registration fee; hardcopy 50 GBP in addition

Conference rationale

Planetary nebulæ trace the end phase of the life of low-mass and intermediate-mass stars, at the crossroads of stellar
and galactic evolution. They result from AGB mass loss, itself a poorly understood process. The bright nebulae
are significant drivers of the chemical evolution of galaxies: they are the dominant source of carbon in the modern
Universe, a significant source of nitrogen, and a source of half of all elements heavier than iron. The beautiful nebular
shapes have led to in-depth hydrodynamics studies with applicability in many fields. The central stars contain a
large population of close binaries, which connects planetary nebulae to the developing field of transients. Outreach,
publicity and education have made significant use of planetary nebulæ.

Planetary nebula populations have been observed at distances of tens of Mpc, where the underlying lower-mass stars
themselves are undetectable. They are the only stars (other than supernovæ) whose individual spectra can be measured
out to the distance of the Coma cluster. They allow one to measure the velocities of stars at large distances from the
centers of galaxies where the dark matter dominates, and they trace the assembly of diffuse light in clusters of galaxies.

Objectives:

Planetary nebulæ exist at the interface of stellar and galactic evolution studies. The symposium aims to develop the
connections between these different areas, and to put the research of planetary nebulæ into the context of modern,
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integrated astrophysics.

For more information, registration and important deadlines see the Website https://iaus384-pne.ncac.torun.pl/

Scientific Organizing Committee (SOC):
Co-Chairs: Orsola De Marco (Macquarie University), Albert Zijlstra (University of Manchester), Ryszard Szczerba
(Nicolaus Copernicus Astronomical Center)
Members: Magda Arnaboldi (ESO, Germany), David Jones (IAC, Spain), Toshiya Ueta (University of Denver, USA),
Miriam Peña (UNAM, Mexico), Krzysztof Gęsicki (Nicolaus Copernicus University, Poland), Lynn Matthews (MIT
Haystack Observatory, USA), Laurence Sabin (UNAM, México), Amanda Karakas (Monash University, Australia),
Denise Gonçalves (Universidade Federal do Rio de Janeiro, Brazil), Xiao-Wei Liu (Yunnan University, China, Nan-
jing), Carmen Sánchez-Contreras (CSIC–INTA, Spain), Isabel Aleman (UNIFEI, Brazil), Bruce Balick (University of
Washington, USA)

Local Organizing Committee (LOC):
Chairs: Ryszard Szczerba (N. Copernicus Astronomical Center) & Staszek Zola (Jagellonian University)
Members: Krzysztof Gęsicki (IA UMK Toruń), Grzegorz Stachowski (IF UP Kraków), Marcin Hajduk (SRRC UWM
Olsztyn), Ambra Nanni (NCBJ Warszawa), Dorota Kozieł-Wierzbowska (OA UJ Kraków), Natasza Siódmiak (CAMK
Toruń)

Editors of Proceedings:
Orsola De Marco (Macquarie University), Albert Zijlstra (University of Manchester), Ryszard Szczerba (Nicolaus
Copernicus Astronomical Center), Magda Arnaboldi (ESO)

See also https://iaus384-pne.ncac.torun.pl/
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