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1 Editorial

Welcome to Edition 172 of the ExoPlanet News!

As usual, we bring you abstracts of scientific papers, job ads, conference announcements, and an overview of
exoplanet-related articles on astro-ph. Thanks a lot to all of you who contributed to this issue of the newsletter!

For the next month we look forward to your paper abstracts, job ads, or meeting announcements. Also, special
announcements are welcome. As always, we would also be happy to receive feedback concerning the newsletter.
The Latex template (v2.0) for submitting contributions, as well as all previous editions of ExoPlanet News, can be
found on the ExoPlanet News webpage (http://nccr-planets.ch/exoplanetnews/).

The next issue will appear on November 14, 2023.
Thanks again for your support, and best regards from the (new) editorial team,

Leander Schlarmann
Jeanne Davoult

Daniel Angerhausen
Haiyang Wang
Timm-Emanuel Riesen

y - Univ. of Bern, Univ. of Geneva, ETH Ziirich, Univ. of Ziirich, EPF Lausanne
PI a n et S The National Centers of Competence in Research (NCCR) are a research instrument

of the Swiss National Science Foundation.
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2 Abstracts of refereed papers
Constraining the reflective properties of WASP-178 b using CHEOPS photometry.

I Pagano*, G. Scandariato®, V. Singh®, M. Lend[?, D. Queloz>*, A. E. Simon®, S. G. Sousa®, A. Brandeker’, A.
Collier Cameron®, S. Sulis®, V. Van Grootel!®, T. G. Wilson®, and the CHEOPS collaboration (a complete list of
authors can be found on the publication)

1 INAF, Osservatorio Astrofisico di Catania, Via S. Sofia 78, 95123 Catania, Italy

2 Observatoire Astronomique de 1’Université de Geneéve, Chemin Pegasi 51, CH-1290 Versoix, Switzerland

8 ETH Zurich, Department of Physics, Wolfgang-Pauli-Strasse 2, CH-8093 Zurich, Switzerland

4 Cavendish Laboratory, JJ Thomson Avenue, Cambridge CB3 OHE, UK

5 Physikalisches Institut, University of Bern, Gesellschaftsstrasse 6, 3012 Bern, Switzerland

6 Instituto de Astrofisica e Ciencias do Espaco, Universidade do Porto, CAUP, Rua das Estrelas, 4150-762 Porto, Portugal

7 Department of Astronomy, Stockholm University, AlbaNova University Center, 10691 Stockholm, Sweden

8 Centre for Exoplanet Science, SUPA School of Physics and Astronomy, University of St Andrews, North Haugh, St Andrews KY16 9SS, UK
9 Aix Marseille Univ, CNRS, CNES, LAM, 38 rue Frédéric Joliot-Curie, 13388 Marseille, France

10 Space sciences, Technologies and Astrophysics Research (STAR) Institute, Université de Liege, Allée du 6 Aot 19C, 4000 Liege, Belgium

A&A, in press (arXiv:2309.09037)

Multiwavelength photometry of the secondary eclipses of extrasolar planets is able to disentangle the reflected
and thermally emitted light radiated from the planetary dayside. This leads to the measurement of the planetary
geometric albedo Ag, which is an indicator of the presence of clouds in the atmosphere, and the recirculation
efficiency €, which quantifies the energy transport within the atmosphere.

In this work we aim to measure Ay and e for the planet WASP-178 b, a highly irradiated giant planet with an
estimated equilibrium temperature of 2450 K.

We analyzed archival spectra and the light curves collected by CHEOPS and TESS to characterize the host WASP-
178, refine the ephemeris of the system and measure the eclipse depth in the passbands of the two respective
telescopes. We measured a marginally significant eclipse depth of 70440 ppm in the TESS passband and statistically
significant depth of 70+20 ppm in the CHEOPS passband.

Combining the eclipse depth measurement in the CHEOPS ()\e = 6300 A) and TESS (\e = 8000 A) passbands
we constrained the dayside brightness temperature of WASP-178 b in the 2250-2800 K interval. The geometric
albedo 0.1< Ag <0.35 is in general agreement with the picture of poorly reflective giant planets, while the re-
circulation efficiency ¢ >0.7 makes WASP-178 b an interesting laboratory to test the current heat recirculation
models.

Download/Website: http://arxiv.org/abs/2309.09037

Contact: isabella.pagano@inaf.it
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GJ 9404 b: a con rmed eccentric planet, and not a candidate

Thomas A. Baycroft, Harry Badnell, Samuel Blacker, Amaury H.M.J Triaud
School of Physics & Astronomy, University of Birmingham, Edgbaston, Birmingham B15 2TT, United Kingdom

Eccentric orbits can be decomposed into a series of sine curves which affects how the false alarm probability is
computed when using traditional periodograms on radial-velocity data. Here we show that a candidate exoplanet
orbiting the M dwarf GJ 9404, identi ed by the HADES survey using data from the HARPS-N spectrograph, is in
fact a bona- de planet on a highly eccentric orbit. Far from a candidate, GJ 9404 b is detected with a high con dence.
We reach our conclusion using two methods that assume Keplerian functions rather than sines to compute a detection
probability, a Bayes Factor, and the FIP periodogram. We compute these using nested sampkirmganith

Figure 1: Top: Median values arid uncertainties for the parameters of GJ9404b fioma . Bottom left: phase
plot of best- tting planetary solution. Bottom right: in blue the false-inclusion probability (FIP) periodogram, in
green the threshold at which the false-incusion probability is 0.01.

Download/Websitehttps://iopscience.iop.org/article/10.3847/2515-5172/acefc5
Contact:txb187@bham.ac.uk
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New evidence about HW Vir's circumbinary planets from Hipparcos-Gaia
astrometry and a reanalysis of the eclipse timing variations using nested
sampling

Thomas A. Baycroft Amaury H.M.J. Triaudl, Pierre Kervella?

1 School of Physics and Astronomy, University of Birmingham, Edgbaston, Birmingham B15 2TT, UK
2 LESIA, Observatoire de Paris, UnivelsiPSL, CNRS, Sorbonne UniveksitUniversié Paris Cié, 5 place Jules Janssen, 92195 Meudon,

France

Monthly Notices of the Royal Astronomical Society, published (2023MNRAS.tmp.2674B/arXiv:2309.05716)

The post common-envelope eclipsing binary HW Virginis has had many circumbinary companions proposed based
on eclipse timing variations. Each proposed solution has lacked in predictability and orbital stability, leaving the
origin of the eclipse timing variations an active area of research. Leveraging the catalddipparicosand Gaia

proper motion anomalies, we show there is slight evidence for a circumbinary companion orbiting HW Vir. We
place an upper limit in mass for such a companion which excludes some previously claimed companions. We also
apply this method to V471 Tauri and con rm the non-detection of a previously claimed brown dwarf. We adapt the
kima nested sampling code to analyse eclipse timing variations and re-analyse archival data on HW Vir, varying the
order of the ephemeris that we t for and the amount of the data that we use. Although signals are clearly present,
we nd two signals around 2500 and 4000 day periods that are not coherent between ddfenakdof the data,

so are likely to not be of planetary origin. We analyse the whole dataset and nd the best solution to contain four
signals. Of these four we argue the outermost is the most compatible with astrometry and thus the most likely to be
of planetary nature. We posit the other three pseudo-periodic signals are caused by physical processes on the white
dwarf. The eventual release of the f@hia epoch astrometry is a promising way to con rm whether circumbinary
planets exist around HW Vir (and other similar systems), and explore white dwarf physics.

Download/Websitehttps://arxiv.org/abs/2309.05716
Contact:txb187@bham.ac.uk
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Figure 2: Top: Sensitivity curve for proper motion anomaly applied to HW Vir. Green shows the meaegion

and 3- region of parameter space that could correspond to an orbiting body giving rise to the proper motion
anomaly. The coloured dots show locations of claimed solutions by 3 previous analyses as well as the best- tting
solution from this work. The dashed lines show the locations of the hydrogen and deuterium fusing limits. Middle:
posterior density histogram of the periods of planets suggested in all Np=4 posterior samples from the analysis of
the full dataset. Dashed lines show the locations of the best tting 4-planet solution.
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A direct N body integrator for modelling the chaotic, tidal dynamics of
multibody extrasolar systems:  TIDYMESS

T.C.N. Boekholt A.C.M. Correia&:3

1 Rudolf Peierls Centre for Theoretical Physics, University of Oxford, Parks Road, Oxford, OX1 3PU, UK
2 CFisUC, Departamento désfica, Universidade de Coimbra, 3004-516 Coimbra, Portugal
3 IMCCE, Observatoire de Paris, PSL Univegsi77 Av. Denfert-Rochereau, 75014 Paris, France

Monthly Notices of the Royal Astronomical Society, published (2023MNRAS.522.2885B)

Tidal dissipation plays an important role in the dynamical evolution of moons, planets, stars, and compact remnants.
The interesting complexity originates from the interplay between the internal structure and external tidal forcing.
Recent and upcoming observing missions of exoplanets and stars in the galaxy help to provide constraints on the
physics of tidal dissipation. It is timely to develop new N-body codes, which allow for experimentation with various
tidal models and numerical implementations. We present the open-source N-bodyIDMMESS which stands

for 'TIdal DYnamics of Multibody ExtraSolar Systems'. This code implements a Creep deformation law for the
bodies, parametrized by their uid Love numbers and uid relaxation times. Due to tidal and centrifugal deforma-
tions, we approximate the general shape of a body to be an ellipsoid. We calculate the associated gravitational eld
to quadruple order, from which we derive the gravitational accelerations and torques. The equations of motion for
the orbits, spins and deformations are integrated directly using a fourth-order integration method based on a sym-
plectic composition. We implement a novel integration method for the deformations, which allows for a time-step
solely dependent on the orbits, and not on the spin periods or uid relaxation times. This feature greatly speeds up
the calculations, while also improving the consistency when comparing different tidal regimes. We demonstrate the
capabilities and performance ®fDYMESS particularly in the niche regime of parameter space where orbits are
chaotic and tides become non-linear.

Download/Websitehttps://arxiv.org/abs/2209.03955
Contact:tjarda.boekholt@physics.ox.ac.uk, alexandre.correia@uc.pt
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The dynamical evolution of protoplanetary disks and planets in dense star
clusters

Francesco Flammini Dotti?3, R. Capuzzo-DolcetfaM. B. N. Kouwenhoveén
1 Astronomisches Rechen-Institut, Zentruiin Astronomie, University of Heidelberg,

Monchhofstrasse 12-14, 69120, Heidelberg, Germany
2 Department of Physics, Xi'an Jiaotong-Liverpool University, 111 Ren'ai Rd.,

Suzhou Dushu Lake Science and Education Innovation District, Suzhou Industrial Park, Suzhou 215123, P.R. China
3 Department of Mathematical Sciences, University of Liverpool, Liverpool L69 3BX, UK
4 Dipartimento di Fisica, Sapienza, Universita di Roma, P.le Aldo Moro, 5, 00185 - Rome, Italy

Monthly Notices of the Royal Astronomical society, published (2023MNRAS.tmp.2714F)

Most stars are born in dense stellar environments where the formation and early evolution of planetary systems may
be signi cantly perturbed by encounters with neighbouring stars.

To investigate on the fate of circumstellar gas disks and planets around young stars dense stellar environments,
we numerically evolve star-disk-planet systems. We uséNtHeody codesNBODY6++GPldnd SnIPES for the
dynamical evolution of the stellar population, and BBHbased cod&aSPHfor the dynamical evolution of
protoplanetary disks.

The secular evolution of a planetary system in a cluster differs from that of a eld star. Most stellar encounters
are tidal, adiabatic and nearly-parabolic. The parameters that characterize the impact of an encounter include the
orientation of the protoplanetary disk and planet relative to the orbit of the encountering star, and the orbital phase
and the semi-major axis of the planet. We investigate this dependence for close encoyrters {00, wherer

is the periastron distance of the encountering staraaisothe semi-major axis of the planet). We also investigate
distant perturbersrg=a  100), which have a moderate effect on the dynamical evolution of the planet and the
protoplanetary disk. We nd that the evolution of protoplanetary disks in star clusters differs signi cantly from that

of isolated systems. When interpreting the outcome of the planet formation process, it is thus important to consider
their birth environments.

Download/Websitehttps://academic.oup.com/mnras/article/526/2/1987/7276614
Contact:fmfd@uni-heidelberg.de
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Small body harvest with the Antarctic Search for Transiting Exoplanets (ASTEP)
project

S. N. Haslet, A. Y. Burdanaoy, J. de Wit, G. Drans elc?, L. Abe, A. Agab?, P. Bendjoy&, N. Crouzet, T. Guillot?,
D. Mékarnig, F. X. Schmidet, O. Suare?, A.H.M.J. Triaud

1 Department of Earth, Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, Cambridge, MA, USA

2 School of Physics and Astronomy, University of Birmingham, Birmingham, UK

3 Universie Cote d'Azur, Observatoire de ladfe d'’Azur, CNRS, Laboratoire Lagrange, Nice, France

4 European Space Agency (ESA), European Space Research and Technology Centre (ESTEC), Noordwijk, The Netherlands

Monthly Notices of the Royal Astronomical Society, in press (arXiv:2309.14180)

Small Solar system bodies serve as pristine records that have been minimally altered since their formation. Their
observations provide valuable information regarding the formation and evolution of our Solar system. Interstellar
objects (ISOs) can also provide insight on the formation of exoplanetary systems and planetary system evolution
as a whole. In this work, we present the application of our framework to search for small Solar system bodies
in exoplanet transit survey data collected by the Antarctic Search for Transiting ExoPlanets (ASTEP) project. We
analysed data collected during the Austral winter of 2021 by the ASTEP 400 telescope located at the Concordia
Station, at Dome C, Antarctica. We identi ed 20 known objects from dynamical classes ranging from Inner Main-
belt asteroids to one comet. Our search recovered known objects down to a magnitude2if.4 mag, with a
retrieval rate of 80% for objects withv 20 mag. Future work will apply the pipeline to archival ASTEP data

that observed elds for periods of longer than a few hours to treat them as deep-drilling datasets and reach fainter
limiting magnitudes for slow-moving objects, on the ordekof 23-24 mag.

Download/Websitehttps://doi.org/10.48550/arXiv.2309.14180
Contact:shasler@mit.edu
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Figure 3: Projection of the celestial sphere with stars (blue dots) from the Tycho-2 catalog, the ecliptic plane (or-
ange line), the solar antiapex (blue star), and the processed ASTEP elds (teal squares) over-plotted. Fields with
detections of known objects are also shown in magenta. The size of the markers depicts the size of ASTEP's eld

of view.
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Sandwiched planet formation: restricting the mass of a middle planet

Matthew Pritchard'?, Farzana Merd&?, Sahl Rowthéf?23, David Armstrong?, Kaleb Randaff?

1 Department of Physics, University of Warwick, Gibbet Hill Road, Coventry, CV4 7AL, UK
2 Centre for Exoplanets and Habitability, University of Warwick, Gibbet Hill Road, Coventry CV4 7AL, UK
3 School of Physics and Astronomy, University of Leicester, Leicester LE1 7RH, UK

Monthly Notices of the Royal Astronomical Society, in press (arXiv:2310.01488)

Monthly Notices of the Royal Astronomical SocietyMonthly Notices of the Royal Astronomical Society We con-
duct gas and dust hydrodynamical simulations of protoplanetary discs with one and two embedded planets to de-
termine the impact that a second planet located further out in the disc has on the potential for subsequent planet
formation in the region locally exterior to the inner planet. We show how the presence of a second planet has a
strong in uence on the collection of solid material near the inner planet, particularly when the outer planet is mas-
sive enough to generate a maximum in the disc's pressure pro le. This effect in general acts to reduce the amount
of material that can collect in a pressure bump generated by the inner planet. When viewing the inner pressure
bump as a location for potential subsequent planet formation of a third planet, we therefore expect that the mass of
such a planet will be smaller than it would be in the case without the outer planet, resulting in a small planet being
sandwiched between its neighbours - this is in contrast to the expected trend of increasing planet mass with radial
distance from the host star. We show that several planetary systems have been observed that do not show this trend
but instead have a smaller planet sandwiched in between two more massive planets. We present the idea that such
an architecture could be the result of the subsequent formation of a middle planet after its two neighbours formed at
some earlier stage.

Download/Websitehttps://arxiv.org/abs/2310.01488
Contact:f.meru@warwick.ac.uk
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Figure 4: 2D plot of theSt = 0:2 dust density for the singl2OM and the two-plane20M &35M  simulations

showing only the inner part of the discs simulated. The inner planet's position is indicated with a white circle,

its orbit by the white dotted line. The high density ring exterior to the inner planet's orbit is a potential location

for planet formation. In the two-planet case the density in this ring is notably reduced, limiting the mass of any
compact bodies that may form here. This can potentially lead to the 'sandwiched planet architecture’ whereby a
small planet forms in between two more massive ones. This sandwiched planet architecture is also seen in exoplanet

observations.
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Atmospheric Retrieval of L Dwarfs: Benchmarking Results and Characterizing
the Young Planetary Mass Companion HD 106906 b in the Near-Infrared

Arthur D. Adam$?, Michael R. Meyet, Alex R. Howg, Ben Burningharh Sebastian DaemgenJonathan
Fortney’, Mike Lin€, Mark Marley?, Sascha P. QuafizKamen Todorov

1 Department of Earth and Planetary Sciences, University of California, Riverside, CA 92521, USA

2 Department of Astronomy, University of Michigan, 1085 S. University, Ann Arbor, Ml 48109, USA

3 NASA Goddard Space Flight Center, 8800 Greenbelt Rd, Greenbelt, MD 20771, USA

4 Centre for Astrophysics Research, Department of Physics, Astronomy and Mathematics, University of Hertfordshire, Hat eld AL10 9AB
5 ETH Ziirich, Institute for Particle Physics and Astrophysics, Wolfgang-Pauli-Strasse 27, 8688, Bwitzerland

6 Department of Astronomy & Astrophysics, University of California, Santa Cruz, CA 95064, USA

7 School of Earth and Space Exploration, Arizona State University, Tempe, AZ 85287

8 Lunar & Planetary Laboratory, University of Arizona, Tucson, AZ 85721

9 Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands

The Astronomical Journal, accepted for publication (arXiv: 2309.10188)

We present model constraints on the atmospheric structure of HD 106906 b, a planetary-mass companion orbiting
ata 700 AU projected separation around a 15 Myr-old stellar binary, using the APOLLO retrieval code on spectral
data spanning 1.1-2.5m. C/O ratios can provide evidence for companion formation pathways, as such pathways
are ambiguous both at wide separations and at star-to-companion mass ratios in the overlap between the distributions
of planets and brown dwarfs. We benchmark our code against an existing retrieval of the eld L dwarf 2M2224-0158,
returning a C/O ratio consistent with previous ts to the sahK 5 data, but disagreeing in the thermal structure,

cloud properties, and atmospheric scale height. For HD 106906 b, we retrieve @A3'% 33, consistent with the

C/O ratios expected for HD 106906's stellar association and therefore consistent with a stellar-like formation for
the companion. We nd abundances of® and CO near chemical equilibrium values for a solar metallicity, but a
surface gravity lower than expected, as well as a thermal pro le with sharp transitions in the temperature gradient.
Despite high signal-to-noise and spectral resolution, more accurate constraints necessitate data across a broader
wavelength range. This work serves as preparation for subsequent retrievals in th8W@iloAsJWSTs spectral

range provides a promising opportunity to resolve dif culties in tting low-gravity L dwarfs, and also underscores

the need for simultaneous comparative retrievals on L dwarf companions with multiple retrieval codes.

Download/Websitehttps://arxiv.org/abs/2309.10188
Contact:arthura@ucr.edu
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