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Figure 1: The Rapid Fading of the Youngest Planetary Nebula, Hen 3-1357. Two composite Hubble images of the
Sting Ray Nebula taken in 1996 and 2016 in (R:G:B) = (F658N,F656N,F502N) = the emission lines of ([N ii], Hα,
[O iii]). Both images are shown with the same absolute intensities in each filter. Nebular emission from Hen 3-1357,
the youngest planetary nebula (Bobrowsky, 1994, ApJ, 426, L47), unexpectedly appeared sometime during the 1980s
(Parthasarathy et al. 1993, A&A, 267, 19). Since then the central star has rapidly faded (e.g., Schaefer & Edwards,
2015, ApJ, 812, 133). The integrated emission fluxes of these three lines in the images above decreased by factors of
0.20, 0.37, and 0.6, respectively, over 20 years. As expected, the rates of fading are much higher in regions of highest
emission measure as N+ , H+ , and O++ recombine. See Balick et al. in this issue.
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Editorial
Dear Colleagues,
It is a pleasure to present you the 279th issue of the AGB Newsletter. There’s a lot of interest for everyone – if not,
then why not write a contribution?
This month, risen (and still rising) star Emily Levesque treats us to her insight into the behaviour of Betelgeuse.
Near the back of the newsletter, Claudia Palladini invites junior scientists to consider a Ph.D. or Fellowship at ESO
– one of the best choices you can ever make.
Interferometry is also becoming more accessible, thanks in part to the Fizeau programme (see announcements) which
continues to help novices become acquainted with the techniques.
Last month’s Food for Thought (”What will Betelgeuse do next?”) remains highly topical, with a couple of related
papers in this very issue, and unsurprisingly provoked a few reactions. Elizabeth Griffin wrote:
”We might start with a simpler case and get that right first. Read Observatory 116,404, 1996 (only 2 pages) and see
if you can predict what Arcturus will do next.”
...while Lee Patrick offered to following thoughts:
”I imagine you will be flooded with responses predicting all sorts of really interesting next steps, but I think probably
the best answer to that question is: nothing. We all know Betelgeuse is very likely to explode as a type II supernova
at some point within the next few Myr, but at the minute I believe we do not know enough about the normal lives
of RSGs and their intrinsic variations to make any meaningful predictions. Because of this, any answer about what
an individual RSG will do next is almost certainly doomed to failure. What we really need to do to move forward on
this question is assess how rare are these kinds of photometric and spectroscopic variations in RSGs in general. It is
important to keep in mind that it is only really because Betelgeuse is a famous RSG that we are giving this recent
dimming so much attention.”
Indeed. Why would Betelgeuse be anything but a middle-of-the-road supergiant? Well, it’s speeding, for one thing.
And possibly rotating ”fast” as well. How normal is that? What will its supernova (and remnant) really look like?
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:
How much of our bodies was once inside an AGB star?
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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What am I thinking?

Emily Levesque
University of Washington
Seattle, USA

A Year of Betelgeuse
This month marks a year since Betelgeuse began its unusual and precipitous plunge in brightness. The drop sparked
a flurry of interest from professional and amateur astronomers like, along with the curiosity from the press that inevitably accompanies any odd behavior from a favorite progenitor candidate for the next Galactic supernova! The end
result was a fresh surge of attention focused on potential sources of variability in red supergiants (RSGs) and other
luminous cool stars.
A burst of timely observations – everything from speckle polarimetry and high-contract imaging to ground-based
spectrophotometry and monitoring by the Hubble Space Telescope in the UV – were aimed at disentangling several
known sources of variability in red supergiants as a whole and Betelgeuse in particular. These included the effects
of large-scale surface convection, mass loss and the associated production of circumstellar dust, and pulsations. In
Betelgeuses case, the explanation for its sudden and extreme dimming last year seems to have now solidly coalesced
around dust (Levesque & Massey 2020), with material shed during a possibly-pulsation-aided mass loss event earlier
in 2019 observed by Dupree et al. (2020) condensing into the large-grain gray dust typical of RSGs. However, the
aftermath of this excitement raises new and compelling questions for the study of RSG variability as a whole.
To begin, how typical is this kind of photometric behavior? We noticed the substantial dip in Betelgeuses light curve
because the star is so nearby and so closely monitored, but there are many hundreds of easily-observed red supergiants in the Milky Way and the Local Group. We know that episodic mass loss and the associated production of
asymmetrically-distributed circumstellar dust is common in RSGs, so one might expect to see similar sudden sharp
drops in brightness from other RSGs. Betelgeuses drop in brightness happened on a timescale of months; this suggests
that long-term and well-sampled light curves of more RSGs would go a long way towards identifying similar behavior
across a larger population and offer us a sizable sample for probing the specific quirks of RSG mass loss and dust
production.
Theres also the question of how mass loss, pulsations, and surface convection cells are intertwined. This is a thorny
problem and broaches incredibly challenging topics such as asteroseismology of cool massive stars. When we move
from AGB stars to the high-mass realm of RSGs, convection speeds in these stars envelopes become sonic or even
supersonic, introducing new potential sources of variability and preventing us from learning much about their deep
interiors. Still, applying the techniques that have proved so successful in the study of red giants to their higher-mass
cousins could still shed new light on the behavior of their outer layers. Trying to quantify the distinct contributions
from convective variations, mass loss events, changes in circumstellar dust content, pulsations, and other crucial effects
such as contributions from binary companions sounds daunting. However, this is a challenge we should be equipped
to tackle today given the renaissance currently occurring in the fields of time-domain astronomy and computational
astrophysics.
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Finally, the study of Betelgeuse highlighted the importance of studying luminous cool stars across the full breadth of
wavelengths and observational techniques available to us as astronomers. The initial discovery of its variability came
from optical light curves, but its behavior in the IR and UV later proved crucial for understanding what the star was
doing. Observations that contributed to this burst of research on Betelgeuse ranged from optical spectrophotometry
taken with 4.3-meter Lowell Discovery Telescope (Levesque & Massey 2020) to mid-IR spectra taken with SOFIA
(Harper et al. 2020), long-term monitoring in the sub-millimeter (Dharmawardena et al. 2020), and spatially-resolved
images of Betelgeuse and its circumstellar environment in the optical and IR (Montargès et al. 2020; Kervella et al.
2020). More papers are undoubtedly still working their way through the publishing queue, presenting still more data
on Betelgeuses behavior last year, and what its doing now.
Looking toward the coming years of cool star research, Betelgeuse serves as an excellent example of why we want
to continue leveraging the full might of our observational resources in our study of luminous cool stars, and why we
should be poised to immediately harness the capabilities offered by new observatories. Time-domain resources now
include current missions like NASA TESS and the Zwicky Transient Facility in the optical and WISE in the IR, and
the coming years will see first light from the Rubin Observatory: taken together, the light curves amassed by these
facilities will be invaluable for building well-monitored and long-term samples of RSGs and AGB stars. Future space
telescope facilities concentrated in the IR regime – JWST and the Roman Observatory – will extend our reach of how
many resolved RSG populations we can survey and study in detail but will demand a shift to primarily studying these
stars physical properties using IR rather than optical data. Next-generation coronagraphs, including the Coronagraph
Instrument on Roman and coronagraphs used with NIRCam and MIRI on JWST, will give us an unprecedented view
of the circumstellar environments and dust production of these stars. Finally, studying these stars will also require
continued support for the invaluable contributions of classical ground-based astronomy. In particular, developing and
maintaining high-quality optical and IR spectrographs and high-contrast imaging capabilities on telescopes large and
small will give us data that can place our future research in context with the studies of cool stars that have gone on
for decades.
The past years focus on Betelgeuse has helped us learn more about this nearby and well-studied cool star and revealed
the many compelling questions that we still want to explore in the study in RSGs. In the coming years we should
continue to apply this same enthusiasm to the cool massive star population as a whole, improving our understanding
of their interior physics, photometric evolution, and mass loss behavior... and we should continue to keep some eyes
on Betelgeuse in the coming months as well!

Figure 2: Planetary Nebula NGC 1501 imaged by Mark Hanson at Stan Watson Observatory with a 24′′ f6.7 telescope.
For more details see https://www.hansonastronomy.com/ngc1501 (Suggestion by Sakib Rasool.)
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Refereed Journal Papers
WD 1032+011, an inflated brown dwarf in an old eclipsing binary with
a white dwarf
S.L. Casewell1 , C. Belardi1 , S.G. Parsons2 , S.P. Littlefair2 , I.P. Braker1 , J.J. Hermes3 , J Debes4 , Z
Vanderbosch5,6 , M.R. Burleigh1 , B. Gänsicke7 , V.S. Dhillon2,8 , T.R. Marsh7 , D.E. Winget5,6 and K.I. Winget5,6
1 University
2 University

of Leicester, UK
of Sheffield, UK

3 Boston

University, USA
USA
5 University of Texas at Austin, USA
4 STScI,

6 McDonald
7 University
8 Instituto

Observatory, USA
of Warwick, UK

de Astrofı́sica de Canarias (IAC), Spain

We present the discovery of only the third brown dwarf known to eclipse a non-accreting white dwarf. Gaia parallax
information and multi-colour photometry confirm that the white dwarf is cool (9950 ± 150 K) and has a low mass
(0.45 ± 0.05 M⊙ ), and spectra and lightcurves suggest the brown dwarf has a mass of 0.067 ± 0.006 M⊙ (70 MJup )
and a spectral type of L5±1. The kinematics of the system show that the binary is likely to be a member of the thick
disk and therefore at least 5 Gyr old. The high cadence lightcurves show that the brown dwarf is inflated, making it
the first brown dwarf in an eclipsing white dwarf–brown dwarf binary to be so.
Published in MNRAS
Available from https://arxiv.org/abs/2006.09417

The effect of the slit configuration on the H2 1–0 S(1) to Brγ line ratio
of spatially resolved planetary nebulæ
Isabel Aleman1
1 Universidade

Federal de Itajubá, Brazil

The H2 1–0 S(1) / Brγ ratio (R(Brγ)) is used in many studies of the molecular content in planetary nebulæ (PNe).
As these lines are produced in different regions, the slit configuration used in spectroscopic observations may have
an important effect on their ratio. In this work, observations and numerical simulations are used to demonstrate
and quantify such effect in PNe. The study aims to assist the interpretation of observations and their comparison to
models. The analysis shows that observed R(Brγ) ratios reach only values up to 0.3 when the slit encompasses the
entire nebula. Values higher than that are only obtained when the slit covers a limited region around the H2 peak
emission and the Brγ emission is then minimized. The numerical simulations presented show that, when the effect
of the slit configuration is taken into account, photo-ionization models can reproduce the whole range of observed
R(Brγ) in PNe, as well as the behaviour described above. The argument that shocks are needed to explain the higher
values of R(Brγ) is thus not valid. Therefore, this ratio is not a good indicator of the H2 excitation mechanism as
suggested in the literature.
Published in MNRAS
Available from https://arxiv.org/abs/2007.12310
and from https://ui.adsabs.harvard.edu/abs/2020MNRAS.497.3180A/abstract
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The fall of the ”youngest planetary nebula”, Hen 3-1357
Bruce Balick1 , Martı́n A. Guerrero2 and Gerardo Ramos-Larios3
1 Department
2 Instituto

of Astronomy, University of Washington, Seattle, WA 98195-1580, USA
de Astrofı́sica de Andalucı́a (IAA–CSIC), Glorieta de la Astronomı́a S/N, 18008 Granada, Spain

3 Instituto

de Astronomı́a y Meteorologı́a, Universidad de Guadalajara, Av. Vallarta 2602, Arcos Vallarta, 44130 Guadalajara, México

The Stingray Nebula, aka Hen 3-1357, went undetected until 1990 when bright nebular lines and radio emission were
unexpectedly discovered. We report changes in shape and rapid and secular decreases in its nebular emission-line
fluxes based on well calibrated images obtained by the Hubble Space Telescope in 1996, 2000, and 2016. Hen 3-1357 is
now a ”recombination nebula”.
Submitted to Science
Available from please send email request to balick@uw.edu

A study of extragalactic planetary nebulæ populations based on
spectroscopy – I. Data compilation and first findings
G. Delgado-Inglada1 , J. Garcı́a-Rojas2,3 , G. Stasińska4 and J.S. Rechy Garcı́a5
1 Instituto

de Astronomı́a, UNAM, Apdo. Postal 70264, 04510, CDMX, México
de Astrofı́sica de Canarias, E-38205 La Laguna, Tenerife, Spain
3 Universidad de La Laguna, Dpto. Astrofı́sica, E-38206 La Laguna, Tenerife, Spain
2 Instituto

4 LUTH,

Observatoire de Paris, PSL, CNRS 92190 Meudon, France
de Radioastronoı́a y Astrofı́sica, UNAM Campus Morelia, Apartado Postal 3-72, 58090 Morelia, Michoacán, México

5 Instituto

We compile published spectroscopic data and [O iii] magnitudes of almost 500 extragalactic planetary nebulæ (PNe)
in 13 galaxies of various masses and morphological types. This is the first paper of a series that aims to analyze the
PN populations and their progenitors in these galaxies. Although the samples are not complete or homogeneous we
obtain some first findings through the comparison of a few intensity line ratios and nebular parameters. We find that
the ionized masses and the luminosities in Hβ, LHβ , of around 30 objects previously identified as PNe indicate that
they are most likely compact H ii regions. We find an anti-correlation between the electron densities and the ionized
masses in M 31, M 33, and NGC 300 which suggests that most of the PNe observed in these galaxies are probably
ionization bounded. This trend is absent in LMC and SMC suggesting that many of their PNe are density bounded.
The He ii λ4686 / Hβ values found in many PNe in LMC and some in M 33 and SMC are higher than in the other
galaxies. Photo-ionization models predict that these high values can only be reached in density bounded PNe. We
also find that the brightest PNe in the sample are not necessarily the youngest since there is no correlation between
electron densities and the Hβ luminosities. The strong correlation found between LHβ –L[O III] implies that the so far
not understood cut off of the planetary luminosity function (PNLF) based on [O iii] magnitudes can be investigated
using LHβ , a parameter much easier to study.
Published in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2008.11097
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Carbon star CGCS 673 identified as a semi-regular variable star
Stephen M. Brincat1 , Charles Galdies2 and Kevin Hills3
1 Flarestar
2 Institute

Observatory (MPC 171), Fl. 5/B, George Tayar Street, San Gwann, SGN 3160, Malta
of Earth Systems, University of Malta, Malta

3 Tacande

Observatory, El Paso, La Palma, Spain

This study shows that the carbon star CGCS 673 is a semi-regular (SR) variable star with a period of 135 d and
an amplitude of 0.18 magnitudes in the V -band. The light curve obtained by this study correlates well with the SR
classification as the photometric data obtained shows noticeable periodicity in the light changes of CGCS 673 that
is occasionally interrupted by a period of irregular variability. The derived period and colour index obtained from
our data and those from professional databases indicate that the attributes of this star fall within the parameters of
the semi-regular class of variable stars. Following our notification of the discovery that this star is a variable source,
CGCS 673 has received the AAVSO Unique Identifier as (AAVSO UID) 000-BMZ-492.
Published in Research in Astron. Astrophys.
Available from https://arxiv.org/abs/2006.07289

The CARMENES search for exoplanets around M dwarfs: Rubidium
abundances in nearby cool stars
C. Abia
1 Dpto.

1

et al. (26 co-authors)

Fı́sica Teórica y del Cosmos, Universidad de Granada, E-18071 Granada, Spain

In this study, abundances of the neutron-capture elements Rb, Sr, and Zr are derived, for the first time, in a sample
of nearby M dwarfs. We focus on stars in the metallicity range −0.5 < [Fe/H] < +0.3, an interval poorly explored for
Rb abundances in previous analyses. To do this we use high-resolution, high-signal-to-noise-ratio, optical and nearinfrared spectra of 57 M dwarfs observed with CARMENES. The resulting [Sr/Fe] and [Zr/Fe] ratios for most M dwarfs
are almost constant at about the solar value, and are identical to those found in GK dwarfs of the same metallicity.
However, for Rb we find systematic underabundances ([Rb/Fe] < 0.0) by a factor two on average. Furthermore, a
tendency is found for Rb – but not for other heavy elements (Sr, Zr) – to increase with increasing metallicity such
that [Rb/Fe] > 0.0 is attained at metallicities higher than solar. These are surprising results, never seen for any other
heavy element, and are difficult to understand within the formulation of the s- and r-processes, both contributing
sources to the Galactic Rb abundance. We discuss the reliability of these findings for Rb in terms of non-LTE effects,
stellar activity, or an anomalous Rb abundance in the Solar System, but no explanation is found. We then interpret
the full observed [Rb/Fe] versus [Fe/H] trend within the framework of theoretical predictions from state-of-the-art
chemical evolution models for heavy elements, but a simple interpretation is not found either. In particular, the
possible secondary behaviour of the [Rb/Fe] ratio at super-solar metallicities would require a much larger production
of Rb than currently predicted in AGB stars through the s-process without overproducing Sr and Zr.
Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2009.00876
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The Gaia–ESO Survey: an extremely Li-rich giant in globular cluster
NGC 1261
N. Sanna1 , E. Franciosini1 , E. Pancino1,2 , A. Mucciarelli3,4 , M. Tsantaki1 , C. Charbonnel5,6 , R. Smiljanic7 , X.
Fu8 , A. Bragaglia4 , N. Lagarde9 , G. Tautvaišiene10 , L. Magrini1 , S. Randich1 , T. Bensby11 , A.J. Korn12 , A.
Bayo13,14 , M. Bergemann15 , G. Carraro16 and L. Morbidelli1
1 INAF
2 Space

– Osservatorio Astrofisico di Arcetri, Italy
Science Data Center, ASI, Italy

3 Università
4 INAF

degli Studi di Bologna, Italy
– Osservatorio di Astrofisica e Scienza dello Spazio di Bologna, Italy

5 Department

of Astronomy, University of Geneva, Switzerland
UMR 5277, CNRS and Université de Toulouse, France
7 Nicolaus Copernicus Astronomical Center, Polish Academy of Sciences, Poland
6 IRAP,

8 The

Kavli Institute for Astronomy and Astrophysics at Peking University, China
UTINAM, CNRS UMR 6213, Univ. Bourgogne Franche-Comté, OSU THETA Franche-Comté-Bourgogne, Observatoire de Besançon, France
9 Institut

10 Astronomical

Observatory, Institute of Theoretical Physics and Astronomy, Vilnius University, Lithuania
Observatory, Department of Astronomy and Theoretical Physics, Sweden
12 Observational Astrophysics, Division of Astronomy and Space Physics, Department of Physics and Astronomy, Uppsala University, Swe-

11 Lund

den
13 Instituto de Fı́sica y Astronomı́a, Facultad de Ciencias, Universidad de Valparaı́so, Chile
14 Núcleo Milenio de Formación Planetaria – NPF, Universidad de Valparaı́so, Chile
15 Max-Planck

Institut für Astronomie, Heidelberg, Germany
di Fisica e Astronomia, Università di Padova, Italy

16 Dipartimento

Lithium-rich stars in globular clusters are rare. Only 14 have been found so far, in different evolutionary phases
from dwarfs to giants. Different mechanisms have been proposed to explain this enhancement, but it is still an open
problem. Using spectra collected within the Gaia–ESO Survey, obtained with the GIRAFFE spectrograph at the
ESO Very Large Telescope, we present the discovery of the first Li-rich star in the cluster NGC 1261, the second star
known in the red giant branch bump phase. The star shows an extreme Li overabundance of A(Li)LTE = 3.92 ± 0.14,
corresponding to A(Li)NLTE = 3.40 dex. We propose that the Li enhancement is caused by fresh Li production through
an extra mixing process (sometimes referred to as cool bottom burning). Alternatively, it could be a preexisting Li
overabundance caused by mass-transfer from a red giant star; this mechanism does not enhance the barium abundance
and thus we observe low barium. To unambiguously explain the Li enhancement in globular cluster stars, however, a
reliable determination of the abundance of key species like Be, 6 Li, 12 C/13 C, and several s-process elements is required,
as well as detailed modelling of chromospheric activity indicators.
Published in A&A Letters
Available from https://arxiv.org/abs/2006.04393
and from https://www.aanda.org/articles/aa/pdf/2020/07/aa38435-20.pdf
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Spatially resolved ultraviolet spectroscopy of the ”Great Dimming” of
Betelgeuse
Andrea K. Dupree1 , Klaus G. Strassmeier2 , Lynn D. Matthews3 , Han Uitenbroek4 , Thomas Calderwood5 , Thomas
Granzer2 , Edward F. Guinan6 , Reimar Leike7 , Miguel Montargés8 , Anita M.S. Richards9 , Richard Wasatonic6 and
Michael Weber2
1 Center

for Astrophysics, Harvard & Smithsonian, Cambridge MA, USA
für Astrophysik Potsdam (AIP), Germany
3 Massachusetts Institute of Technology, Haystack Observatory, Westford MA, USA
2 Leibniz-Institut

4 National

Solar Observatory, Boulder CO, USA
Association of Variable Star Observers (AAVSO), Cambridge MA, USA

5 American

6 Astrophysics

and Planetary Science Department, Villanova University, Villanova PA, USA
Planck Institute for Astrophysics, Garching bei München, Germany and Ludwig-Maximilians-Universität, Munich, Germany
8 Institute of Astronomy, K.U. Leuven, Leuven, Belgium
7 Max

9 Jodrell

Bank Centre for Astrophysics, University of Manchester, Manchester, UK

The bright supergiant, Betelgeuse (α Orionis, HD 39801) experienced a visual dimming during 2019 December and the
first quarter of 2020 reaching an historic minimum 2020 February 7–13. During 2019 September to 2019 November,
prior to the optical dimming event, the photosphere was expanding. At the same time, spatially resolved ultraviolet
spectra using HST/STIS revealed a substantial increase in the ultraviolet spectrum and Mg ii line emission from the
chromosphere over the southern hemisphere of the star. Moreover, the temperature and electron density inferred from
the spectrum and C ii diagnostics also increased in this hemisphere. These changes happened prior to the ”Great
Dimming” event. Variations in the Mg ii k-line profiles suggest material moved outwards in response to the passage of
a pulse or acoustic shock from 2019 September through 2019 November. It appears that this extraordinary outflow of
material from the star, likely initiated by convective photospheric elements, was enhanced by the coincidence with the
outward motions in this phase of the ∼ 400 day pulsation cycle. These ultraviolet observations appear to provide the
connecting link between the known large convective cells in the photosphere and the mass ejection event that cooled to
form the dust cloud in the southern hemisphere imaged in 2019 December, and led to the exceptional optical dimming
of Betelgeuse in 2020 February.
Published in Astrophysical Journal, 899, 68 (2020)
Available from https://arxiv.org/abs/2008.04945
and from doi:10.3847/1538-4357/aba516

Infrared color separation between thin-shelled oxygen-rich and
carbon-rich AGB stars
Megan O. Lewis1,2 , Ylva M. Pihlström1 , Loránt O. Sjouwerman2 and Luis Henry Quiroga-Nuñez2,1
1 University
2 National

of New Mexico, USA
Radio Astronomy Observatory, USA

We present 43 GHz VLA spectra for 51 AGB sources with the goal of verifying an infrared (IR) color cut intended
to separate Carbon-rich (C) and Oxygen-rich (O) AGB sources throughout the Galaxy. The color cut is a simple
line in the [Ks ]–[A] versus [A]–[E] color–color diagram based on 2MASS and MSX photometry, and was originally
derived from SiO detection rates in the Bulge Asymmetries and Dynamical Evolution (BAaDE) sample. The division
is fully supported by the spectra presented here, which show that SiO maser detections lie on the O-rich side, and SiO
non-detections and a single HC3 N detection are found on the C-rich side of the division. We further compare the color
cut with classifications of the sources based on Low-Resolution Spectra (LRS) from the Infrared Astronomical Satellite
(IRAS), and find good agreement, verifying that the division is a reliable and efficient method for differentiating Oand C-rich AGB sources. These observations also demonstrate that single lines detected in the BAaDE survey around
42.9 GHz are almost certainly the 29 SiO v = 0 line. SiO maser sources where this rare isotopologue transition is
brighter than the dominant 28 SiO lines have not been reported before, and our observations show that these sources
can reverse their behavior such that the typical ratios of 28 SiO and 29 SiO are restored within a few years.
Accepted for publication in ApJ
Available from https://arxiv.org/abs/2008.06535
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Evidence for coupling of evolved star atmospheres and spiral arms of
the Milky Way
Mark Gorski1 and Pauline Barmby1
1 Department

of Physics and Astronomy, University of Western Ontario, 1151 Richmond Street, London, Ontario N6A 3K7, Canada

It is imperative to map the strength and distribution of feedback in galaxies to understand how feedback affects galactic
ecosystems. H2 O masers act as indicators of energy injection into the interstellar medium. Our goal is to measure
the strength and distribution of feedback traced by water masers in the Milky Way. We identify optical counterparts
to H2 O masers discovered by the HOPS survey. The distribution and luminosities of H2 O masers in the Milky Way
are determined using parallax measurements derived from the second Gaia Data Release. We provide evidence of a
correlation between evolved stars, as traced by H2 O masers, and the spiral structure of the Milky Way, suggesting a
link between evolved stars and the Galactic environment.
Published in Monthly Notices of the Royal Astronomical Society
Available from https://arxiv.org/abs/2005.04121

A rapidly varying red supergiant X-ray binary in the Galactic center
Amy Gottlieb1 , Stephen S. Eikenberry1,2,3 , Kendall Ackley4,2 , Curtis DeWitt5 and Amparo Marco6
1 Department

of Astronomy, University of Florida, Gainesville, FL, 32611, USA

2 Department

of Physics, University of Florida, Gainesville, FL, 32611, USA
3 University of Florida Research Foundation Professor, USA
4 Monash University, Scenic Blvd. and Wellington Road, Clayton VIC 3800, Australia
5 Department
6 DFISTS,

of Physics, University of California, Davis, CA 95616, USA
EPS, Universidad de Alicante, Carretera San Vicente del Raspeig s/n, E-03690, San Vicente del Raspeig, Spain

We analyzed multiwavelength observations of the previously identified Galactic center X-ray binary CXO 174528.79−
290942.8 (XID 6592) and determine that the near-infrared counterpart is a red supergiant based on its spectrum
and luminosity. Scutum X-1 is the only previously known X-ray binary with a red supergiant donor star and closely
resembles XID 6592 in terms of X-ray luminosity (LX), absolute magnitude, and IR variability (LIR, var ), supporting
the conclusion that XID 6592 contains a red supergiant donor star. The XID 6592 infrared counterpart shows variability
of ∼ 0.5 mag in the Wide-field Infrared Survey Explorer-1 band (3.4 µm) on timescales of a few hours. Other infrared
data sets also show large-amplitude variability from this source at earlier epochs but do not show significant variability
in recent data. We do not expect red supergiants to vary by ∼ 50% in luminosity over these short timescales, indicating
that the variability should be powered by the compact object. However, the X-ray luminosity of this system is typically
∼ 1000× less than the variable luminosity in the infrared and falls below the Chandra detection limit. While X-ray
reprocessing can produce large-amplitude fast infrared variability, it typically requires LX ≫ LIR, var to do so, indicating
that another process must be at work. We suggest that this system may be a supergiant fast X-ray transient (SFXT),
and that a large (∼ 1038 ergs s−1 ), fast (102−4 s) X-ray flare could explain the rapid IR variability and lack of a longlasting X-ray outburst detection. SFXTs are normally associated with blue supergiant companions, so if confirmed,
XID 6592 would be the first red supergiant SFXT, as well as the second X-ray red supergiant binary.
Published in ApJ
Available from https://arxiv.org/abs/2006.15124
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Tomography of cool giant and supergiant star atmospheres – III.
Validation of the method on VLTI/AMBER observations of the Mira
star S Ori
Kateryna Kravchenko1,2 , Markus Wittkowski2 , Alain Jorissen3 , Andrea Chiavassa4 , Sophie Van Eck3 , Richard I.
Anderson2 , Bernd Freytag5 and Ulli Käufl 2
1 European

Southern Observatory, Alonso de Córdova 3107, Vitacura, Casilla, 19001, Santiago de Chile, Chile
Southern Observatory, Karl-Schwarzschild-Str. 2, D-85748 Garching bei München, Germany
3 Institut d’Astronomie et d’Astrophysique, Université Libre de Bruxelles, C.P. 226, Boulevard du Triomphe, 1050 Bruxelles, Belgium
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The knowledge of the structure and dynamics of AGB-star atmospheres is crucial to better understand the mass
loss. The tomographic method, that relies on the design of spectral masks containing lines forming in given ranges of
optical depths in the stellar atmosphere, is an ideal technique for this purpose. It is applied to high-resolution spectrointerferometric VLTI/AMBER observations of the Mira-type AGB star S Ori. First, the interferometric visibilities are
extracted at wavelengths contributing to the tomographic masks and fitted to those computed from a uniform disk
model. This allows the measurement of the geometrical extent of the atmospheric layer probed by the corresponding
mask. Then, we compare the observed atmospheric extension with those measured from available 1D pulsation codex
models and 3D radiative-hydrodynamics co5bold simulations. We found that while the average optical depths probed
by the tomographic masks in S Ori decrease (with hlog τ0 i = −0.45, −1.45, and −2.45 from the innermost to the central
and outermost layers), the angular diameters of these layers increase, from 10.59 ± 0.09 mas through 11.84 ± 0.17 mas,
up to 14.08±0.15 mas. A similar behavior is observed when the tomographic method is applied to 1D and 3D dynamical
models. Thus, this study derives, for the first time, a quantitative relation between optical- and geometrical-depth
scales when applied to the Mira star S Ori, or to 1D and 3D dynamical models. In the context of Mira-type stars, the
knowledge of the link between the optical and geometrical depths opens the way to derive the shock-wave propagation
velocity, which can not be directly observed in these stars.
Accepted for publication in Astronomy & Astrophysics
Available from https://arxiv.org/abs/2009.03955

Betelgeuse – a century and more of variation
Christopher Lloyd1
1 University

of Sussex, UK

The mean light curve of Betelgeuse is constructed from the visual data in BAA VSS and AAVSO archives. Period
analysis reveals clusters of periods around 2000 and 400 days but these are swamped by the long-term trends. No
identifiable periods emerge but the feature near 400 days is the most persistent and survives even when the range of
variation is low. Herschel’s data from 1836–40 and early data from the BAA VSS around 1900 show a range of V 0–1,
so the star was brighter and more active than recently. Historically it shows a wide range of behaviour.
Published in BAA Variable Star Section Circular, 184, 22 (2020)
Available from https://arxiv.org/abs/2006.15403
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Deuterated polycyclic aromatic hydrocarbons in the interstellar
medium: the C–D band strengths of mono-deuterated species
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Deuterium (D) is one of the light elements created in the big bang. As the Galaxy evolves, the D/H abundance in the
interstellar medium (ISM) decreases from its primordial value due to “astration”. However, the observed gas-phase
D/H abundances of some sightlines in the local Galactic ISM are substantially lower than the expected reduction by
astration. The missing D could have been depleted onto polycyclic aromatic hydrocarbon (PAH) molecules which
are ubiquitous and abundant in interstellar regions. To quantitatively explore the hypothesis of PAHs as a possible
reservoir of interstellar D, we compute quantum-chemically the infrared vibrational spectra of mono-deuterated PAHs
(and their cations) of various sizes. We find that, as expected, when H in PAHs is replaced by D, the C–H stretching
and bendingpmodes at 3.3, 8.6 and 11.3 µm shift to longer wavelengths at ∼ 4.4, 11.4 and 15.4 µm, respectively, by a
factor of ∼ 13/7, the difference in reduced mass between the C–H and C–D oscillators. We derive from the computed
spectra the mean intrinsic band strengths of the 3.3-µm C–H stretch and 4.4-µm C–D stretch to be hA3.3 i ≈ 13.4
km mol−1 and hA4.4 i ≈ 7.4 km mol−1 for neutral deuterated PAHs which would dominate the interstellar emission
at 3.3 and 4.4 µm. By comparing the computationally-derived mean band-strength ratio of hA4.4 /A3.3 i ≈ 0.56 for
neutral PAHs with the mean ratio of the observed intensities of h(L4.4 /L3.3 )obs i ≈ 0.019, we find that the degree of
deuteration (i.e. the fraction of peripheral atoms attached to C atoms in the form of D) is ∼ 2.4%, corresponding to
a D-enrichment of a factor of ∼ 1200 with respect to the interstellar D/H abundance.
Accepted for publication in The Astrophysical Journal Supplement Series
Available from https://arxiv.org/abs/2009.08402

On the absorption properties of metallic needles
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Needle-like metallic particles have been suggested to explain a wide variety of astrophysical phenomena, ranging from
the mid-infrared interstellar extinction to the thermalization of starlight to generate the cosmic microwave background.
These suggestions rely on the amplitude and the wavelength dependence of the absorption cross sections of metallic
needles. On the absence of an exact solution to the absorption properties of metallic needles, their absorption cross
sections are often derived from the antenna approximation. However, it is shown here that the antenna approximation
is not an appropriate representation since it violates the Kramers–Kronig relation. Stimulated by the recent discovery
of iron whiskers in asteroid Itokawa and graphite whiskers in carbonaceous chondrites, we call for rigorous calculations
of the absorption cross sections of metallic needle-like particles, presumably with the discrete dipole approximation.
We also call for experimental studies of the formation and growth mechanisms of metallic needle-like particles as well
as experimental measurements of the absorption cross sections of metallic needles of various aspect ratios over a wide
wavelength range to bound theoretical calculations.
Accepted for publication in MNRAS
Available from https://arxiv.org/abs/2009.08406
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A search for light hydrides in the envelopes of evolved stars
Mark A. Siebert1 , Ignacio Simon2 , Christopher N. Shingledecker3,4,5 , P. Brandon Carroll6 , Andrew M. Burkhardt1,6 ,
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We report a search for the diatomic hydrides SiH, PH, and FeH along the line of sight toward the chemically rich circumstellar envelopes of IRC +10◦ 216 and VY Canis Majoris. These molecules are thought to form in high-temperature
regions near the photospheres of those stars, and may then further react via gas-phase and dust–grain interactions
leading to more complex species, but have yet to be constrained by observation. We used the German Receiver for
Astronomy at Terahertz Frequencies spectrometer on the Stratospheric Observatory for Infrared Astronomy to search
for rotational emission lines of these molecules in four spectral windows ranging from 600 to 1500 GHz. Although
none of the targeted species was detected in our search, we report their upper limit abundances in each source and
discuss how they influence the current understanding of hydride chemistry in dense circumstellar media. We attribute
the non-detections of these hydrides to their compact source sizes, high barriers of formation, and proclivity to react
with other molecules in the winds.
Published in The Astrophysical Journal
Available from https://arxiv.org/abs/2008.01100
and from https://ui.adsabs.harvard.edu/abs/2020ApJ...901...22S/abstract

DEATHSTAR: nearby AGB stars with the Atacama Compact Array –
I. CO envelop sizes and asymmetries: A new hope for accurate
mass-loss-rate estimates
S. Ramstedt1 , W.H.T. Vlemmings2 , L. Doan1 , T. Danilovich3 , M. Lindqvist2 , M. Saberi2 , H. Olofsson2 , E. De
Beck2 , M.A.T. Groenewegen4 , S. Höfner1 , J.H. Kastner5 , F. Kerschbaum6 , T. Khouri2 , M. Maercker2 , R. Montez7 ,
G. Quintana-Lacaci8 , R. Sahai9 , D. Tafoya2 and A.A. Zijlstra10
1 Theoretical
2 Department

Astrophysics, Division for Astronomy and Space Physics, Department of Physics and Astronomy, Uppsala University, Sweden
of Space, Earth and Environment, Chalmers University of Technology, Onsala Space Observatory, Sweden

3 Department

of Physics and Astronomy, Institute of Astronomy, K.U. Leuven, Belgium
Sterrenwacht van België, Brussels, Belgium
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This is the first publication from the DEATHSTAR project. The overall goal of the project is to reduce the uncertainties
of the observational estimates of mass-loss rates from evolved stars on the Asymptotic Giant Branch (AGB). The aim
in this first publication is to constrain the sizes of the 12 CO emitting region from the circumstellar envelopes around 42
mostly southern AGB stars, of which 21 are M-type and 21 are C-type, using the Atacama Compact Array (ACA) at
the Atacama Large Millimeter/submillimeter Array (ALMA). The symmetry of the outflows is also investigated. Line
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emission from 12 CO J = 2 → 1 and 3 → 2 from all of the sources were mapped using the ACA. In this initial analysis,
the emission distribution was fit to a Gaussian distribution in the uv-plane. A detailed radiative transfer analysis will
be presented in a future publication. The major and minor axis of the best-fit Gaussian at the line center velocity of the
12
CO J = 2 → 1 emission gives a first indication of the size of the emitting region. Furthermore, the fitting results, such
as the Gaußian major and minor axis, center position, and the goodness of fit across both lines, constrain the symmetry
of the emission distribution. For a subsample of sources, the measured emission distribution is compared to predictions
from previous best-fit radiative transfer modeling results. We find that the CO envelope sizes are, in general, larger for
C-type than for M-type AGB stars, which is as expected if the CO/H2 ratio is larger in C-type stars. Furthermore, the
measurements show a relation between the measured (Gaußian) 12 CO J = 2 → 1 size and circumstellar density that,
while in broad agreement with photo-dissociation calculations, reveals large scatter and some systematic differences
between the different stellar types. For lower mass-loss-rate irregular and semi-regular variables of both M- and C-type
AGB stars, the 12 CO J = 2 → 1 size appears to be independent of the ratio of the mass-loss rate to outflow velocity,
which is a measure of circumstellar density. For the higher mass-loss-rate Mira stars, the 12 CO J = 2 → 1 size clearly
increases with circumstellar density, with larger sizes for the higher CO-abundance C-type stars. The M-type stars
appear to be consistently smaller than predicted from photo-dissociation theory. The majority of the sources have
CO envelope sizes that are consistent with a spherically symmetric, smooth outflow, at least on larger scales. For
about a third of the sources, indications of strong asymmetries are detected. This is consistent with what was found in
previous interferometric investigations of northern sources. Smaller scale asymmetries are found in a larger fraction of
sources. These results for CO envelope radii and shapes can be used to constrain detailed radiative transfer modeling
of the same stars so as to determine mass-loss rates that are independent of photo-dissociation models. For a large
fraction of the sources, observations at higher spatial resolution will be necessary to deduce the nature and origin of
the complex circumstellar dynamics revealed by our ACA observations.
Published in A&A
Available from https://arxiv.org/abs/2008.07885

FLASHING: new high-velocity H2 O masers in IRAS 18286−0959
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We discovered new high-velocity components of H2 O maser emission in one of the “water fountain” sources, IRAS 18286
−0959, which has been monitored using the Nobeyama 45 m telescope in the new FLASHING (Finest Legacy Acquisitions of SiO- and H2 O-maser Ignitions by Nobeyama Generation) project since 2018 December. The maser spectra
show new, extremely high expansion velocities (> 200 km s−1 projected in the line of sight) components, some of
which are located symmetrically in the spectrum with respect to the systemic velocity. They were also mapped with
KaVA (KVN and VERA Combined Array) in 2019 March. We located some of these maser components closer to the
central stellar system than other high velocity components (50–200 km s−1 ) that have been confirmed to be associated
with the known bipolar outflow. The new components would flash in the fast collimated jet at a speed over 300 km
s−1 (soon) after 2011 when they had not been detected. The fastest of the new components seem to indicate rapid
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deceleration in these spectra, however our present monitoring is still too sparse to unambiguously confirm it (up to 50
km s−1 yr−1 ) and too short to reveal their terminal expansion velocity, which will be equal to the expansion velocity
that has been observed (vexp ∼ 120 km s−1 ). Future occurrences of such extreme velocity components may provide a
good opportunity to investigate possible recurrent outflow ignitions. Thus sculpture of the parental envelope will be
traced by the dense gas that is entrained by the fast jet and exhibits spectacular distributions of the relatively stable
maser features.
Published in Publications of the Astronomical Society of Japan, 72, 58 (2020)

(Sub)stellar companions shape the winds of evolved stars
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Binary interactions dominate the evolution of massive stars, but their role is less clear for low- and intermediate-mass
stars. The evolution of a spherical wind from an asymptotic giant branch (AGB) star into a non-spherical planetary
nebula (PN) could be due to binary interactions. We observed a sample of AGB stars with the Atacama Large
Millimeter/submillimeter Array (ALMA) and found that their winds exhibit distinct nonspherical geometries with
morphological similarities to planetary nebulæ (PNe). We infer that the same physics shapes both AGB winds and
PNe; additionally, the morphology and AGB mass-loss rate are correlated. These characteristics can be explained
by binary interaction. We propose an evolutionary scenario for AGB morphologies that is consistent with observed
phenomena in AGB stars and PNe.
Published in Science, 369, 1497 (2020)
Available from https://arxiv.org/abs/2009.11694
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di Fisica e Astronomia Galileo Galilei, Università di Padova, Vicolo dell’Osservatorio 3, I-35122 Padova, Italy
3 Osservatorio Astronomico di Padova – INAF, Vicolo dell’Osservatorio 5, I-35122 Padova, Italy

2 Dipartimento

4 Department
5 Theoretical

of Astronomy, University of Geneva, Ch. des Maillettes 51, CH-1290 Versoix, Switzerland
Astrophysics, Department of Physics and Astronomy, Uppsala University, Box 516, SE-751 20 Uppsala, Sweden

6 SISSA,

via Bonomea 365, I-34136 Trieste, Italy
of Astronomy, University of Washington, Box 351580, Seattle, WA 98195, USA
8 Koninklijke Sterrenwacht van België, Ringlaan 3, B-1180 Brussel, Belgium
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Reliable models of the thermally pulsing asymptotic giant branch (TP-AGB) phase are of critical importance across
astrophysics, including our interpretation of the spectral energy distribution of galaxies, cosmic dust production, and
enrichment of the interstellar medium. With the aim of improving sets of stellar isochrones that include a detailed
description of the TP-AGB phase, we extend our recent calibration of the AGB population in the Small Magellanic
Cloud (SMC) to the more metal-rich Large Magellanic Cloud (LMC). We model the LMC stellar populations with the
trilegal code, using the spatially resolved star formation history derived from the VISTA survey. We characterize
the efficiency of the third dredge-up by matching the star counts and the Ks -band luminosity functions of the AGB
stars identified in the LMC. In line with previous findings, we confirm that, compared to the SMC, the third dredge-up
in AGB stars of the LMC is somewhat less efficient, as a consequence of the higher metallicity. The predicted range
of initial mass of C-rich stars is between Mi ≈ 1.7 and 3 M⊙ at Zi = 0.008. We show how the inclusion of new opacity
data in the carbon star spectra will improve the performance of our models. We discuss the predicted lifetimes,
integrated luminosities, and mass-loss rate distributions of the calibrated models. The results of our calibration are
included in updated stellar isochrones publicly available.
Published in MNRAS
Available from https://arxiv.org/abs/2008.08595
and from https://doi.org/10.1093/mnras/staa2565
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Characterizing the evolved stellar population in the Galactic foreground
– I: bolometric magnitudes, spatial distribution and P–L relations
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Radio campaigns using maser stellar beacons have provided crucial information to characterize Galactic stellar populations. Currently, the Bulge Asymmetries and Dynamical Evolution (BAaDE) project is surveying infrared (IR)
color-selected targets for SiO masers. This provides a sample of evolved stars that can be used to study the inner,
optically obscured Galaxy using line of sight velocities and possibly VLBI proper motions. In order to use the BAaDE
sample for kinematic studies, the stellar population should be characterized. In this study, the BAaDE targets have
been cross-matched with IR (2MASS) and optical Gaia samples. By exploring the synergies of this cross-match together with Gaia parallaxes and extinction maps, the local (d < 2 kpc) AGB stars can be characterized. We have
defined a BAaDE–Gaia sample of 20,111 sources resulting from cross-matching BAaDE targets with IR and optical
surveys. From this sample, a local sample of 1,812 evolved stars with accurate parallax measurements, confirmed
evolved stellar evolution stage, and within 2 kpc distance around the Sun was selected, for which absolute (bolometric) magnitudes are estimated. The evolved stellar population with Gaia counterparts that are variable seems to be
predominantly associated with AGB stars with moderate luminosity (1,500 L⊙ ) and periods between 250 and 1,250
days.
Accepted for publication in The Astrophysical Journal
Available from https://arxiv.org/abs/2009.01909
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Classical Cepheids in open clusters play an important role in benchmarking stellar evolution models, anchoring the
cosmic distance scale, and invariably securing the Hubble constant. NGC 6649, NGC 6664 and Berkeley 55 are three
pertinent clusters that host classical Cepheids and red (super)giants, and an analysis was consequently initiated to
assess newly acquired spectra (≈ 50), archival photometry, and Gaia DR2 data. Importantly, for the first time
chemical abundances are determined for the evolved members of NGC 6649 and NGC 6664. We find that they are
slightly metal-poor relative to the mean Galactic gradient, and an overabundance of Ba is observed. Those clusters
likely belong to the thin disc, and the latter finding supports D’Orazi et al. (2009) “s-enhanced” scenario. NGC 6664
and Berkeley 55 exhibit radial velocities consistent with Galactic rotation, while NGC 6649 displays a peculiar velocity.
The resulting age estimates for the clusters (∼ 70 Ma) imply masses for the (super)giant demographic of ∼ 6 M⊙ .
Lastly, the observed yellow-to-red (super)giant ratio is lower than expected, and the overall differences relative to
models reflect outstanding theoretical uncertainties.
Accepted for publication in A&A
Available from https://arxiv.org/abs/2009.12418
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The cooling-down central star of the planetary nebula SwSt 1: a late
thermal pulse in a massive post-AGB star?
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SwSt 1 (PN G001.5−06.7) is a bright and compact planetary nebula containing a late [WC]-type central star. Previous
studies suggested that the nebular and stellar lines are slowly changing with time. We studied new and archival optical
and ultraviolet spectra of the object. The [O iii] 4959 and 5007Å to Hβ line flux ratios decreased between about 1976
and 1997/2015. The stellar spectrum also shows changes between these epochs. We modeled the stellar and nebular
spectra observed at different epochs. The analyses indicate a drop of the stellar temperature from about 42 kK to
40.5 kK between 1976 and 1993. We do not detect significant changes between 1993 and 2015. The observations
show that the star performed a loop in the H–R diagram. This is possible when a shell source is activated during its
post-AGB evolution. We infer that a late thermal pulse (LTP) experienced by a massive post-AGB star can explain
the evolution of the central star. Such a star does not expand significantly as the result of the LTP and does not
became a born-again red giant. However, the released energy can remove the tiny H envelope of the star.
Published in MNRAS
Available from https://arxiv.org/abs/2009.14616

Review Paper
Neutron-capture element abundances in planetary nebulæ
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Nebular spectroscopy is a valuable tool for assessing the production of heavy elements by slow neutron (n-)capture
nucleosynthesis (the s-process). Several transitions of n-capture elements have been identified in planetary nebulæ
(PNe) in the last few years, with the aid of sensitive, high-resolution, near-infrared spectrometers. Combined with
optical spectroscopy, the newly discovered near-infrared lines enable more accurate abundance determinations than
previously possible, and provide access to elements that had not previously been studied in PNe or their progenitors.
Neutron-capture elements have also been detected in PNe in the Sagittarius Dwarf galaxy and in the Magellanic
Clouds. In this brief review, I discuss developments in observational studies of s-process enrichments in PNe, with an
emphasis on the last five years, and note some open questions and preliminary trends.
Published in ”WORKPLANS II”, Lorentz Center Workshop, Leiden,The Netherlands, December 2019,
ed. T. Ueta, Galaxies
Available from https://arxiv.org/abs/2006.07414
and from https://www.mdpi.com/2075-4434/8/2/50/htm
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Job Adverts
European Southern Observatory ESO studentship program
Dear colleagues,
we would like to advertise the ESO studentship (Santiago–Chile and Garching–Germany) programs. The programs
fund students already enrolled in a University Ph.D. program in astronomy or a related field. The students have the
possibility to spend part of their Ph.D. project under the formal supervision of their home institute, in one of the
ESO premises (Chile or Germany) under co-supervision of an ESO staff member for a period up to two years, with
funding provided. The call for the second semester is open with application deadline November 30st . At the following link http://www.eso.org/sci/activities/FeSt-overview/ESOstudentship/PhDThesisTopics.html you will be able to
find available topics covering the aspects of the field of evolved stars (watch out for updates from time to time!). Of
course additional topics can be discussed, just remember: for a successful application, you and your supervisor need to
contact in advance a co-supervisor from ESO to define the project. Looking forward to increasing the ESO/AGB team!
Claudia Paladini on behalf of the ESO/AGB team
See also https://recruitment.eso.org

European Southern Observatory ESO Fellowship
Dear colleagues,
ESO invite applications for the ESO Fellowship Programme 2020/2021 in Chile and Germany. The Programme is
designed to help young scientists to develop their independent research programmes and successfully reach the next
step of their scientific careers. The deadline to apply is 15 October 2020.
Details at http://www.eso.org/sci/activities/FeSt-overview/fellowship programme.html
Best Regards
Claudia Paladini
See also https://recruitment.eso.org

Announcement
Fizeau exchange visitors program in optical interferometry
call for applications
Dear colleagues!
The Fizeau exchange visitors program in optical interferometry funds (travel and accommodation) visits of researchers
to an institute of their choice (within the European Community) to perform collaborative work and training on one of
the active topics of the European Interferometry Initiative. The visits will typically last for one month, and strengthen
the network of astronomers engaged in technical, scientific and training work on optical/infrared interferometry. The
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program is open for all levels of astronomers (Ph.D. students to tenured staff), with priority given to Ph.D. students
and young postdocs. Non-EU based missions will only be funded if considered essential by the Fizeau Committee.
From January 2021 onwards, applications to travel to VLTI Expertise Centres are priority, given the new financial
rules applying to the programme. Applicants are strongly encouraged to seek also partial support from their home or
host institutions.
The deadline for applications is November 15. Fellowships can be awarded for missions to be carried out between
January 2021 and July 2021!
Further informations and application forms can be found at www.european-interferometry.eu
The program is funded by OPTICON/H2020.
Please distribute this message also to potentially interested colleagues outside of your community!
Looking forward to your applications,
Josef Hron & Péter Ábrahám
(for the European Interferometry Initiative)
See also www.european-interferometry.eu

20

