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1 EDITORIAL 2

1 Editorial

Dear readers,
Welcome to the August edition of the ExoPlanet News!
In this issue you will find abstracts of scientific papers, and an overview of exoplanet-related articles on astro-ph.

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 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 September 13, 2022.

Lokesh Mishra

Daniel Angerhausen
Julia Venturini

Holly Capelo
Timm-Emanuel Riesens

Univ. of Bern, Univ. of Geneva, ETH Ziirich, Univ. of Ziirich, EPF Lausanne

y
PI a n et@ 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

Transit Light-curves for Exomoons: Analytical Formalism

Suman Saha'+?, Sujan Sengupta®
1 Indian Institute of Astrophysics, II Block, Koramangala, Bengaluru, India
2 Pondicherry University, R.V. Nagar, Kalapet, Puducherry, India

The Astrophysical Journal, in press (arXiv:2203.10881)

The photometric transit method has been the most effective method to detect and characterize exoplanets as several
ground-based as well as space-based survey missions have discovered thousands of exoplanets using this method.
With the advent of the upcoming next generation large telescopes, the detection of exomoons in a few of these
exoplanetary systems is very plausible. In this paper, we present a comprehensive analytical formalism in order to
model the transit light curves for such moon hosting exoplanets. In order to achieve analytical formalism, we have
considered circular orbit of the exomoon around the host planet, which is indeed the case for tidally locked moons.
The formalism uses the radius and orbital properties of both the host planet and its moon as model parameters.
The co-alignment or non-coalignment of the orbits of the planet and the moon is parameterized using two angular
parameters and thus can be used to model all the possible orbital alignments for a star-planet-moon system. This for-
malism also provides unique and direct solutions to every possible star-planet-moon three circular body alignments.
Using the formula derived, a few representative light curves are also presented.

Download/Website: https://arxiv.org/abs/2203.10881v2

Contact: suman.saha@iiap.res.in
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Planet-moon barycenter

Orbit of the planet-moon
barycenter around the star

Orbit of the moon around
the planet-moon barycenter

Figure 1: Orbital orientation of the star-planet-moon system from the observer’s point of view, showing z,,, 2pm
and z,,,, the separations between the centers of the star and the planet, the planet and the moon, and the star and the
moon respectively; Zs, 2pp and znmyp, the separation of the planet-moon barycenter from the centers of the star, the
planet and the moon respectively; 5, the angle between the major axes of the projected orbits of the planet-moon
barycenter around the star and the moon around the planet-moon barycenter; a; and a,,, the orbital semi-major axes
of the planet-moon barycenter around the star and the moon around the planet-moon barycenter respectively.
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Observation Scheduling and Automatic Data Reduction for the Antarctic
telescope, ASTEP+

Georgina Dransfield" et al.
L School of Physics & Astronomy, University of Birmingham, Edgbaston, Birmingham B15 2TT, United Kingdom

SPIE Proceedings, in press

The possibility to observe transiting exoplanets from Dome C in Antarctica provides immense benefits: stable
weather conditions, limited atmospheric turbulence, and a night that lasts almost three months due to the austral
winter. However, this site also presents significant limitations, such as limited access for maintenance and internet
speeds of only a few KB/s. This latter factor means that the approximately 6 TB of data collected annually must
be processed on site automatically, with only final data products being sent once a day to Europe. In this context,
we present the current state of operations of ASTEP+, a 40 cm optical telescope located at Concordia Station in
Antarctica. Following a successful summer campaign, ASTEP+ has begun the 2022 observing season with a brand-
new two-colour photometer with increased sensitivity. A new Python data analysis pipeline installed on a dedicated
server in Concordia will significantly improve the precision of the extracted photometry, enabling us to get higher
signal-to-noise transit detections. The new pipeline additionally incorporates automatic transit modelling to reduce
the amount of manual post-processing required. It also handles the automatic daily transfer of the photometric
lightcurves and control data to Europe. Additionally, we present the Python and web-based systems used for
selection and scheduling of transit observations; these systems have wide applicability for the scheduling of other
astronomical observations with strong time constraints. We also review the type of science that ASTEP+ will be
conducting and analyse how unique ASTEP+ is to exoplanet transit research.

Contact: gxg831@bham.ac.uk
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Figure 2: Comparison of lightcurves produced by the two pipelines. The upper panels show the lightcurves produced
by the IDL pipeline, while the lower panels show the results of the Python pipeline. Grey points are normalised

fluxes and black points are binned in 5 minute bins. The upper lightcurves are raw fluxes with the blue line indicat-
ing the systematics + transit model. The bottom lightcurves have had the systematics trend removed. Left panels:

observation of TOI-1107.01 on 13 August 2020. Middle panels: observation of TOI-282.01 (now HD 28109 b) on

10 May 2021. Right panels: observation of TOI-270.02 (now TOI-270 d) on 21 May 2022.
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A Criterion for the Stability of Planets in Chains of Resonances

M. Goldberg!, K. Batygin?, A. Morbidelli®

I Department of Astronomy, California Institute of Technology, 1200 E. California Blvd, Pasadena, CA 91125, USA
2 Division of Geological and Planetary Sciences, California Institute of Technology, 1200 E. California Blvd, Pasadena, CA 91125, USA
3 Laboratoire Lagrange, UMR7293, Université Cote d’ Azur, CNRS, Observatoire de la Cote d’ Azur, Boulevard de 1’Observatoire, 06304 Nice

Cedex 4, France

Icarus, published (arXiv:2207.13833)

Uncovering the formation process that reproduces the distinct properties of compact super-Earth exoplanet systems
is a major goal of planet formation theory. The most successful model argues that non-resonant systems begin as
resonant chains of planets that later experience a dynamical instability. However, both the boundary of stability in
resonant chains and the mechanism of the instability itself are poorly understood. Previous work postulated that a
secondary resonance between the fastest libration frequency and a difference in synodic frequencies destabilizes
the system. Here, we use that hypothesis to produce a simple and general criterion for resonant chain stability that
depends only on planet orbital periods and masses. We show that the criterion accurately predicts the maximum mass
of planets in synthetic resonant chains up to six planets. More complicated resonant chains produced in population
synthesis simulations are found to be less stable than expected, although our criterion remains useful and superior
to machine learning models.

Download/Website: https://arxiv.org/abs/2207.13833

Contact: mg@astro.caltech.edu
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Figure 3: Maximum mass allowed by stability of planets locked into a chain of k:k — 1 resonances, for different
values of k and planet multiplicity. Black crosses mark our analytical estimate, while dots show the results of
numerical simulations. The smaller blue crosses are the non-resonant stability boundary from Petit et al. (2020).
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Formation of Comets
J. Blum, D. Bischoff, B. Gundlach

Institute for Geophysics and Extraterrestrial Physics, Technische Universitit Braunschweig, Mendelssohnstrafie 3, 38106 Braunschweig, Ger-

many

Universe, published (doi:10.3390/universe8070381)

Questions regarding how primordial or pristine the comets of the solar system are have been an ongoing contro-
versy. In this review, we describe comets’ physical evolution from dust and ice grains in the solar nebula to the
contemporary small bodies in the outer solar system. This includes the phases of dust agglomeration, the formation
of planetesimals, their thermal evolution and the outcomes of collisional processes. We use empirical evidence about
comets, in particular from the Rosetta Mission to comet 67P/Churyumov—Gerasimenko, to draw conclusions about
the possible thermal and collisional evolution of comets.

Download/Website: https://www.mdpi.com/2218-1997/8/7/381
Contact: j.blum@tu-bs.de
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Figure 4: This overview is a graphical representation of the formation and evolution of planetesimals beyond the
H>O snowline. The blue and green backgrounds denote objects and processes, respectively. Each step is explained
and discussed in the paper.
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A search for transit timing variations in the HATS-18 planetary system

John Southworth', A. J. Barker?, T. C. Hinse®*, Y. Jongen5, M. Dominik®, U. G. J¢rgensen7, P Longa—PeﬁaS, S.
Sajadian®, C. Snodgrass'®, J. Tregloan-Reed"!, N. Bach-Mgller”'?, M. Bonavita'®, V. Bozza'®'4, M. J. Burgdorf*®,
R. Figuera Jaimes'®, Ch. Hellingu*”, J. A. Hitchcock®, M. Hundertmark'3, E. Khalouei'®, H. Korhonen?°, L.
Mancini?*22:23:24 ' N. Peixinho?®, S. Rahvar®S, M. Rabus®", J. Skottfeltzs, P. Spymtos1

1 Astrophysics Group, Keele University, Staffordshire, STS 5BG, UK

2 Department of Applied Mathematics, School of Mathematics, University of Leeds, Leeds, LS2 9JT, UK

3 Institute of Astronomy, Nicolaus Copernicus University, ul. Grudziadzka 5, 87-100 Torun, Poland

4 Chungnam National University, Department of Astronomy, Space Science and Geology, Daejeon, South Korea

5 Observatoire de Vaison-La-Romaine, 84110 Vaison-La-Romaine, France

6 School of Physics & Astronomy, University of St Andrews, North Haugh, St Andrews KY16 9SS, UK

7 Centre for ExoLife Sciences, Niels Bohr Institute, University of Copenhagen, @ster Voldgade 5, 1350 Copenhagen, Denmark
8 Centro de Astronomfa, CITEVA, Universidad de Antofagasta, Av. Angamos 601, Antofagasta, Chile

9 Department of Physics, Isfahan University of Technology, Isfahan 84156-83111, Iran

10 Institute for Astronomy, University of Edinburgh, Royal Observatory, Edinburgh EH9 3HJ, UK

11 Instituto de Astronomia y Ciencias Planetarias de Atacama, Universidad de Atacama, Copayapu 485, Copiapo, Chile

12 Space Research Institute, Austrian Academy of Sciences, Schmiedlstrasse 6, 8042 Graz, Austria

13 Dipartimento di Fisica “E.R. Caianiello”, Universita di Salerno, Via Giovanni Paolo I 132, 84084, Fisciano, Italy

14 Istituto Nazionale di Fisica Nucleare, Sezione di Napoli, Napoli, Italy

15 Universitit Hamburg, Faculty of Mathematics and Natural Sciences, Bundesstrae 55, 20146 Hamburg, Germany

16 pacultad de Ingenieria y Tecnologia, Universidad San Sebastian, General Lagos 1163, Valdivia 5110693, Chile

17 TU Graz, Fakultit fiir Mathematik, Physik und Geodisie, Petersgasse 16, 8010 Graz, Austria

18 Astronomisches Rechen-Institut, Zentrum fiir Astronomie der Universitit Heidelberg (ZAH), 69120 Heidelberg, Germany
19 Astronomy Research Center, Seoul National University, | Gwanak-ro, Gwanak-gu, Seoul 08826, Korea

20 European Southern Observatory (ESO), Alonso de Cérdova 3107, Vitacura, Santiago, Chile

21 Department of Physics, University of Rome “Tor Vergata”, Via della Ricerca Scientifica 1, I-00133, Rome, Italy

22 Max Planck Institute for Astronomy, Konigstuhl 17, D-69117, Heidelberg, Germany

23 INAF — Turin Astrophysical Observatory, via Osservatorio 20, I-10025, Pino Torinese, Italy

24 International Institute for Advanced Scientific Studies (ITASS), Via G. Pellegrino 19, I-84019, Vietri sul Mare (SA), Italy
25 nstituto de Astrofisica e Ciéncias do Espago, Universidade de Coimbra, PT3040-004 Coimbra, Portugal

26 Department of Physics, Sharif University of Technology, PO Box 11155-9161 Tehran, Iran

27 Facultad de Ingenieria, Universidad Cat6lica de la Santisima Concepcion, Alonso de Rivera 2850, Concepcion, Chile

28 Centre for Electronic Imaging, Department of Physical Sciences, The Open University, Milton Keynes, MK7 6AA, UK

MNRAS, in press (arXiv:2207.05873)

HATS-18b is a transiting planet with a large mass and a short orbital period, and is one of the best candidates for
the detection of orbital decay induced by tidal effects. We present extensive photometry of HATS-18 from which we
measure 27 times of mid-transit. Two further transit times were measured from data from the Transiting Exoplanet
Survey Satellite (TESS) and three more taken from the literature. The transit timings were fitted with linear and
quadratic ephemerides and an upper limit on orbital decay was determined. This corresponds to a lower limit on
the modified stellar tidal quality factor of Q! > 10°'1*0:94 This is at the cusp of constraining the presence of
enhanced tidal dissipation due to internal gravity waves. We also refine the measured physical properties of the
HATS-18 system, place upper limits on the masses of third bodies, and compare the relative performance of TESS
and the 1.54 m Danish Telescope in measuring transit times for this system.
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Figure 5: Plot of the residuals of the timings of mid-transit versus a linear ephemeris. Light red points indicate
published timings, the dark red point is our analysis of the transit light curve from Penev et al. (2016), blue points
are timings from the Danish telescope, purple from the Jongen telescope and green from TESS. The dashed line
indicates the difference between the best-fitting linear and quadratic ephemerides, and the dotted line the difference
between the linear and cubic ephemerides. The grey shade indicates the uncertainty in the linear ephemeris as a
function of orbital cycle.
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3 As seen on astro-ph

The following list contains exoplanet related entries appearing on astro-ph in July 2022.

July 2022

astro-ph/2207.00014: Mantle mineralogy limits to rocky planet water inventories by Claire Marie Guimond,
Oliver Shorttle, John F. Rudge

astro-ph/2207.00015: Stratospheric Clouds Do Not Impede JWST Transit Spectroscopy for Exoplanets with
Earth-Like Atmospheres by Dhvani Doshi, Nicolas B. Cowan, Yi Huang

astro-ph/2207.00101: NEOSSat Observations of Three Transiting Hot Jupiters by Chris Fox, Paul Wiegert

astro-ph/2207.00322: DustPy: A Python Package for Dust Evolution in Protoplanetary Disks by Sebastian
Markus Stammler, Tilman Birnstiel

astro-ph/2207.00438: The Resonant Tidal Evolution of the Earth-Moon Distance by Mohammad Farhat et al.

astro-ph/2207.00634: False positives and the challenge of testing the alien hypothesis by Searra Foote et al.

astro-ph/2207.01496: Distribution of solids in the rings of the HD 163296 disk: a multiwavelength study by G.
Guidi et al.

astro-ph/2207.01559: Searching for Transit Timing Variations and Fitting a New Ephemeris to Transits of
TrES-1b by Paige Yeung et al.

astro-ph/2207.01606: A new method to correct for host star variability in multi-epoch observations of exo-
planet transmission spectra by Vatsal Panwar et al.

astro-ph/2207.01626: Combined Effects of Disk Winds and Turbulence-Driven Accretion on Planet Popula-
tions by Matthew Alessi, Ralph E. Pudritz

astro-ph/2207.01726: 2001 SN263 - the contribution of their irregular shapes on the neighborhood dynam-
ics by Giulia Valvano et al.

astro-ph/2207.02137: Efficiently combining Alpha CenA multi-epoch high-contrast imaging data. Application
of K-Stacker to the 80 hrs NEAR campaign by Hervé Le Coroller et al.

astro-ph/2207.02236: Water UV-shielding in the terrestrial planet-forming zone: Implications for carbon diox-
ide emission by Arthur D. Bosman et al.

astro-ph/2207.02869: Kinematic evidence for an embedded planet in the IM Lupi disc by Harrison J. Verrios
etal.

astro-ph/2207.03019: Detection and characterization of planets orbiting oscillating red-giant stars with
NASA’s TESS mission by Filipe Pereira

astro-ph/2207.03293: The GAPS Programme at TNG XL: A puffy and warm Neptune-sized planet and an
outer Neptune-mass candidate orbiting the solar-type star TOI-1422 by L. Naponiello et al.

astro-ph/2207.03479: ACCESS: Confirmation of a Clear Atmosphere for WASP-96b and a Comparison of
Light Curve Detrending Techniques by Chima D. McGruder et al.

astro-ph/2207.03664: Delivery of gas onto the circumplanetary disk of giant planets: Planetary-mass depen-
dence of the source region of accreting gas and mass accretion rate by Natsuho Maeda et al.

astro-ph/2207.03740: Semi-supervised standardized detection of extrasolar planets by S. Sulis et al.

astro-ph/2207.03748: Stellar metallicity is a key parameter for the search of Life in the Universe by Giovanni
Covone, Donato Giovannelli

astro-ph/2207.03819: Moderate-Resolution K-Band Spectroscopy of the Substellar Companion VHS 1256
b by Kielan K. W. Hoch et al.

astro-ph/2207.03911: Two long-period transiting exoplanets on eccentric orbits: NGTS-20 b (TOI-5152 b) and
TOI-5153 b by S. Ulmer-Moll et al.

astro-ph/2207.04006: Reduced variations in Earth’s and Mars’ orbital inclination and Earth’s obliquity from
58 to 48 Myr ago due to solar system chaos by Richard E. Zeebe

astro-ph/2207.04063: Water UV-Shielding in the Terrestrial Planet-Forming Zone: Implications for Oxygen-
18 Isotope Anomalies in H2-180 Infrared Emission and Meteorites by Jenny K. Calahan, Edwin A.
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Bergin, Arthur D. Bosman

astro-ph/2207.04116: Probing the innermost region of the AU Microscopii debris disk by A. Gallenne et al.

astro-ph/2207.04138: Morphology and dynamical stability of self-gravitating vortices: Numerical simula-
tions by Steven Rendon Restrepo, Pierre Barge

astro-ph/2207.04164: Predictions for Observable Atmospheres of Trappist-1 Planets from a Fully Coupled
Atmosphere-Interior Evolution Model by Joshua Krissansen-Totton, Jonathan J. Fortney

astro-ph/2207.04252: RoSSBi3D: a 3D and bi-fluid code for protoplanetary discs by Steven Rendon Restrepo,
Pierre Barge, Radim Vavrik

astro-ph/2207.04708: Convective inhibition with an atmosphere, I: super-critical cores on sub-Neptune/super-
Earths by Steve Markham, Dave Stevenson, Tristan Guillot

astro-ph/2207.04891: Minimoon still on the loose by Hadrien A. R. Devillepoix et al.

astro-ph/2207.04987: Revisiting fundamental properties of TiO2 nanoclusters as condensation seeds in astro-
physical environments by J.P. Sindel et al.

astro-ph/2207.05106: No self-shadowing instability in 2D radiation-hydrodynamical models of irradiated pro-
toplanetary disks by Julio David Melon Fuksman, Hubert Klahr

astro-ph/2207.05199: ATOCA: an algorithm to treat order contamination. Application to the NIRISS SOSS
mode by Antoine Darveau-Bernier et al.

astro-ph/2207.05277: Multiwavelength Vertical Structure in the AU Mic Debris Disk: Characterizing the Col-
lisional Cascade by David Vizgan et al.

astro-ph/2207.05336: Long-term tidal evolution of the TRAPPIST-1 system by R. Brasser et al.

astro-ph/2207.05362: Quadrupole and octupole order resonances in non-restricted hierarchical planetary sys-
tems by Hanlun Lei, Xiumin Huang

astro-ph/2207.05759: Dynamical Fates of S-Type Planetary Systems in Embedded Cluster Environments by
Elizabeth A. Ellithorpe, Nathan A. Kaib

astro-ph/2207.05760: Early Stages of Planet Formation in Distorted Disks: Formation of Pressure Traps by
Mor Rozner

astro-ph/2207.05815: Effects of Varying Land Coverage, Rotation Period, and Water Vapor on Equatorial
Climates that Bridge the Gap between Earth-like and Titan-like by Matthew McKinney et al.

astro-ph/2207.05873: A search for transit timing variations in the HATS-18 planetary system by John South-
worth et al.

astro-ph/2207.05874: VLT, GROND and Danish Telescope observations of transits in the TRAPPIST-1 sys-
tem by John Southworth et al.

astro-ph/2207.05923: Molecules with ALMA at Planet-forming Scales (MAPS). A Circumplanetary Disk Can-
didate in Molecular Line Emission in the AS 209 Disk by Jaehan Bae et al.

astro-ph/2207.05963: Detection Feasibility of H2 in Ultra-hot Jupiter Atmospheres by Anastasia Morgan et al.

astro-ph/2207.06024: Analytic Light Curve for Mutual Transits of Two Bodies Across a Limb-darkened
Star by Tyler A. Gordon, Eric Agol

astro-ph/2207.06077: How drifting and evaporating pebbles shape giant planets III: The formation of WASP-
77A b and Boétis b by Bertram Bitsch, Aaron David Schneider, Laura Kreidberg

astro-ph/2207.06434: The Dynamical Viability of an Extended Jupiter Ring System by Stephen R. Kane, Zhex-
ing Li

astro-ph/2207.06511: A Tendency Toward Alignment in Single-Star Warm Jupiter Systems by Malena Rice et
al.

astro-ph/2207.06525: HST/WFC3 H Direct-Imaging Detection of a Point-like Source in the Disk Cavity of AB
Aur by Yifan Zhou et al.

astro-ph/2207.06570: Less effective hydrodynamic escape of H2-H20 atmospheres on terrestrial planets or-
biting pre-main sequence M dwarfs by Tatsuya Yoshida et al.

astro-ph/2207.06622: X-SHYNE: X-shooter spectra of young exoplanet analogs. I. A medium-resolution 0.65-
2.5m one-shot spectrum of VHS 1256-1257 b by Simon Petrus et al.
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astro-ph/2207.06974: Atmospheric gravitational tides of Earth-like planets orbiting low-mass stars by Thomas
Navarro et al.

astro-ph/2207.07144: Aiolos- A multi-purpose 1-D hydrodynamics code for planetary atmospheres by
Matthdus Schulik, Richard Booth

astro-ph/2207.07171: An ALMA 1.3 millimeter Search for Debris Disks around Solar-type Stars in the
Pleiades by Devin Sullivan et al.

astro-ph/2207.07295: Mass Production of 2021 KMTNet Microlensing Planets II by Yoon-Hyun Ryu et al.

astro-ph/2207.07456: Unbiasing the density of TTV-characterised sub-Neptunes: Update of the mass-radius
relationship of 34 Kepler planets by A. Leleu et al.

astro-ph/2207.07551: Ionizing Protoplanetary Disks in Pebble Collisions by Gerhard Wurm, Felix Jungmann,
Jens Teiser

astro-ph/2207.07569: Detectability of satellites around directly imaged exoplanets and brown dwarfs by Ce-
cilia Lazzoni et al.

astro-ph/2207.07617: A Bayesian Monte Carlo assessment of orbital stability in the late stages of planetary
system formation by Jassyr Salas, Frank Bautista, Germdn Chaparro

astro-ph/2207.07670: On the Effects of Planetary Oblateness on Exoplanet Studies by David Berardo, Julien
DeWit

astro-ph/2207.07678: Radial Profiles of Surface Density in Debris Discs by Roman R. Rafikov
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