
ExoPlanet News No. 140, 16 February 2021
An Electronic Newsletter

Editors: L. Mishra, J. Venturini, H. Capelo & D. Angerhausen
NCCR PlanetS, Gesellschaftsstrasse 6, CH-3012 Bern, Switzerland

exoplanetnews@nccr-planets.ch http://nccr-planets.ch/exoplanetnews

Contents
1 Editorial 3

2 Abstracts of refereed papers 4
– A Theoretical Framework for the Mass Distribution of Gas Giant Planets forming through the Core

Accretion Paradigm Adams, Meyer, and Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
– Spectral appearance of the planetary surface accretion shock:

Global spectra and hydrogen-line profiles and luminosities Aoyama, Marleau et al. . . . . . . . . . 6
– Tracking Advanced Planetary Systems (TAPAS) with HARPS-N. TAPAS VII. Elder suns with low-

mass companions. A. Niedzielski et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
– The HARPS search for southern extra-solar planets XLV. Two Neptune mass planets orbiting HD

13808: a study of stellar activity modelling’s impact on planet detection Ahrer et al. . . . . . . . . 9
– Bifurcation of planetary building blocks during Solar System formation Lichtenberg et al. . . . . . . . 10
– Vertically resolved magma ocean–protoatmosphere evolution:

H2, H2O, CO2, CH4, CO, O2, and N2 as primary absorbers Lichtenberg et al. . . . . . . . . . . . . 11
– Exoplanet Imaging Data Challenge: benchmarking the various image processing methods for exoplanet

detection Cantalloube F., Gomez-Gonzalez C. & Absil O. et al. . . . . . . . . . . . . . . . . . . . . 12
– A backward-spinning star with two coplanar planets Hjorth et al. . . . . . . . . . . . . . . . . . . . . 14
– A survey of the linear polarization of directly imaged exoplanets and brown dwarf companions with

SPHERE-IRDIS. First polarimetric detections revealing disks around DH Tau B and GSC 6214-
210 B van Holstein et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

– The β Pictoris b Hill Sphere Transit Campaign. Paper I: Photometric limits to dust and
rings Kenworthy et al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

– The radial structure of planetary bodies formed by the streaming instability R.G. Visser, J. Drążkowska
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1 EDITORIAL 3

1 Editorial

Dear readers,

Welcome to Edition 140 of the ExoPlanet News!

In this February issue you will find abstracts of scientific papers, announcement of workshops, Exoplanet Archive
updates, job postings, proposal call, and an overview of exoplanet-related articles on astro-ph.

In addition, we delightfully inform you about a new section in this newsletter: As seen on Exoplanet-talks.org.
You will find, in this section, a list of all the talks which were uploaded to this platform in the previous month.

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 16 March 2021.
Thanks again for your support.

Best wishes from the editorial team,

Lokesh Mishra
Julia Venturini
Holly Capelo
Daniel Angerhausen
Timm-Emanuel Riesen

Univ. of Bern, Univ. of Geneva, ETH Zürich, Univ. of Zürich, EPF Lausanne
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
A Theoretical Framework for the Mass Distribution of Gas Giant Planets forming

through the Core Accretion Paradigm

F. C. Adams1,2, M. R. Meyer2, A. D. Adams2
1 Physics Department, University of Michigan, Ann Arbor, MI 48109, USA
2 Astronomy Department, University of Michigan, Ann Arbor, MI 48109, USA

The Astrophysical Journal, in press, arXiv:2101.06714

This paper constructs a theoretical framework for calculating the distribution of masses for gas giant planets form-
ing via the core accretion paradigm. Starting with known properties of circumstellar disks, we present models for
the planetary mass distribution over the range 0.1MJ ≤ Mp < 10MJ . If the circumstellar disk lifetime is solely
responsible for the end of planetary mass accretion, the observed (nearly) exponential distribution of disk lifetime
would imprint an exponential fall-off in the planetary mass function. This result is in apparent conflict with ob-
servations, which suggest that the mass distribution has a (nearly) power-law form dF/dMp ∼ M−p

p , with index
p ≈ 1.3, over the relevant planetary mass range (and for stellar masses ∼ 0.5 − 2M�). The mass accretion rate
onto the planet depends on the fraction of the (circumstellar) disk accretion flow that enters the Hill sphere, and on
the efficiency with which the planet captures the incoming material. Models for the planetary mass function that
include distributions for these efficiencies, with uninformed priors, can produce nearly power-law behavior, consis-
tent with current observations. The disk lifetimes, accretion rates, and other input parameters depend on the mass
of the host star. We show how these variations lead to different forms for the planetary mass function for different
stellar masses. Compared to stars with masses M∗ = 0.5 − 2M�, stars with smaller masses are predicted to have a
steeper planetary mass function (fewer large planets).
Download/Website: arXiv:2101.06714

Contact: fca@umich.edu
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Figure 1: Planetary Mass Function. The curves show the theoretical planetary mass function predicted from an ex-
ponential distribution of disk lifetimes, uniform-random distribution of mass accretion rates, and accretion rate that
increases with planet mass. The distributions are characterized by the mass scale M0 = Ṁ0τ , which is determined
by the the overall mass accretion rate Ṁ0 and the time scale τ of the disk lifetime distribution. Results are shown for
M0 = 1MJ (green)

√
10MJ (red), and 10MJ (blue). For each case, the colored curves are determined by sampling

from the distributions, whereas the underlying dashed black curves show the analytic result derived in the paper.
For comparison, the solid black curve shows a power-law mass distribution (dP/dM ∼ M−1.3), as indicated by
observations.
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Spectral appearance of the planetary surface accretion shock:
Global spectra and hydrogen-line profiles and luminosities

Y. Aoyama1,2,3, G.-D. Marleau4,5,6, C. Mordasini5, M. Ikoma1
1 Department of Earth and Planetary Science, University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan
2 Institute for Advanced Study, Tsinghua University, Beijing 100084, People’s Republic of China
3 Department of Astronomy, Tsinghua University, Beijing 100084, People’s Republic of China
4 Institut für Astronomie und Astrophysik, Universität Tübingen, Auf der Morgenstelle 10, 72076 Tübingen, Germany
5 Physikalisches Institut, Universität Bern, Gesellschaftsstr. 6, 3012 Bern, Switzerland
6 Max-Planck-Institut für Astronomie, Königstuhl 17, 69117 Heidelberg, Germany

The Astrophysical Journal, arXiv:2011.06608

Hydrogen-line emission from an accretion shock has recently been observed at planetary-mass objects. Our previous
work predicted the shock spectrum and luminosity for a shock on the circumplanetary disc. We extend this to the
planet-surface shock. We calculate the global spectral energy distribution (SED) of accreting planets by combining
our model emission spectra with photospheric SEDs, and predict the line-integrated flux for several hydrogen lines,
especially Hα, but also Hβ, Paα, Paβ, Paγ, Brα, and Brγ. We apply our non-equilibrium emission model to the
surface accretion shock for a wide range of accretion rates Ṁ and masses Mp. Fits to formation calculations pro-
vide radii and effective temperatures. Extinction by the surrounding material is neglected, which is arguably often
appropriate. We find that the line luminosity increases monotonically with Ṁ and Mp, depending mostly on Ṁ
and weakly on Mp for the relevant range of parameters. The Lyman, Balmer, and Paschen continua can exceed the
photosphere. The Hβ line is fainter by 0–1 dex than Hα, whereas other lines are weaker (by ∼ 1–3 dex). Shocks on
the planet or the CPD surface are distinguishable at very high spectral resolution, but the planet surface shock likely
dominates if both are present. Applied to recent non-detections of Hα, our models imply looser constraints on the
Ṁ of putative large-separation planets than from stellar extrapolations. These hydrogen-line luminosity predictions
are useful for interpreting (non-)detections of accreting planets.
Download/Website: http://adsabs.harvard.edu/abs/2020arXiv201106608A

Download/Website: Fits to the radii and effective temperatures of forming planets:
https://github.com/gabrielastro/St-Moritz

Contact: yaoyama@tsinghua.edu.cn, gabriel.marleau@uni-tuebingen.de
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Figure 2: Left panel: SED of an accreting gas giant, e.g., for a Mp = 8MJ planet accreting at Ṁ = 10−7 MJ yr
−1,

150 pc away. The black line shows the pure photospheric radiation (BT-Settl; Allard et al. 2012) and the red shows
the photospheric radiation with the shock excess. The Lyman, Balmer, and Paschen continua are approximate but
are brighter than the photosphere.
Right panel: Line-integrated non-extincted Hα luminosity from the planet-surface shock as a function of accretion
rate and planet mass. Thin gray lines highlight log(LHα/L�) = −9 to−4 in steps of 1 dex. Shaded bands show non-
dereddened 1-σ contour regions for PDS 70 b (dashed blue line: 10−5.9 L�, Wagner et al. 2018; solid: 10−6.8 L�,
Haffert et al. 2019) and PDS 70 c (green: 10−7.1 L�, Haffert et al. 2019). Contours for the Hashimoto et al. (2020)
value of LHα = 10−6.5 L� (not shown) would lie between the two blue bands. The gray region is for the less secure
protoplanet candidate LkCa 15 b (black: 10−4.1 L�; Sallum et al. 2015, but see discussion
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Tracking Advanced Planetary Systems (TAPAS) with HARPS-N. TAPAS VII. Elder
suns with low-mass companions.

A. Niedzielski1, E. Villaver2,3, M. Adamów4,5, K. Kowalik4, A. Wolszczan6,7, G. Maciejewski1
1 Institute of Astronomy, Faculty of Physics, Astronomy and Applied Informatics, Nicolaus Copernicus University in Toruń, Gagarina 11, 87-100
Toruń, Poland
2 Departamento de Física Teórica, Universidad Autónoma de Madrid, Cantoblanco 28049 Madrid, Spain
3 Centro de Astrobiología (CAB, CSIC-INTA), ESAC Campus Camino Bajo del Castillo, s/n, Villanueva de la Cañada, E-28692 Madrid, Spain
4 National Center for Supercomputing Applications, University of Illinois, Urbana-Champaign, 1205 W Clark St, MC-257, Urbana, IL 61801,
USA
5 Center for Astrophysical Surveys, National Center for Supercomputing Applications, Urbana, IL, 61801, USA
6 Department of Astronomy and Astrophysics, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802, USA
7 Center for Exoplanets and Habitable Worlds, Pennsylvania State University, 525 Davey Laboratory, University Park, PA 16802, USA

Astronomy and Astrophysics, accepted (arXiv:2101.10410)

We present the current status of and new results from our search for exoplanets in a sample of solar-mass, evolved
stars observed with the HARPS-N and the 3.6-m Telescopio Nazionale Galileo (TNG), and the High Resolution
Spectrograph (HRS) and the 9.2-m Hobby Eberly Telescope (HET). The aim of this project is to detect and char-
acterise planetary-mass companions to solar-mass stars in a sample of 122 targets at various stages of evolution
from the main sequence (MS) to the red giant branch (RGB), mostly sub-gaints and giants, selected from the
Pennsylvania-Toruń Planet Search (PTPS) sample, and use this sample to study relations between stellar properties,
such as metallicity, luminosity, and the planet occurrence rate.
This work is based on precise radial velocity (RV) measurements. We have observed the program stars for up
to 14 years with the HET/HRS and the TNG/HARPS-N. We present the analysis of RV measurements with the
HET/HRS and the TNG/HARPS-N of four solar-mass stars, HD 4760, HD 96992 , BD+02 3313, and TYC 0434-
04538-1. We found that: HD 4760 hosts a companion with a minimum mass of 13.9 MJ (a=1.14 au, e=0.23); HD
96992 is a host to a msin i=1.14 MJ companion on a a=1.24 au and e=0.41 orbit, and TYC 0434-04538-1 hosts
an msin i=6.1MJ companion on a a=0.66 au and e=0.08 orbit. In the case of BD+02 3313 we found a correlation
between the measured RVs and one of the stellar activity indicators, suggesting that the observed RV variations may
originate in either stellar activity or be caused by the presence of an unresolved companion. We also discuss the
current status of the project and a statistical analysis of the RV variations in our sample of target stars.
Download/Website: https://arxiv.org/abs/2101.10410

Contact: exoplanetnews@nccr-planets.ch
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The HARPS search for southern extra-solar planets XLV. Two Neptune mass
planets orbiting HD 13808: a study of stellar activity modelling’s impact on

planet detection

E. Ahrer1,2, D. Queloz1,3, V. M. Rajpaul1, D. Ségransan3, F. Bouchy3, R. Hall1, W. Handley1,4, C. Lovis3, M.
Mayor3, A. Mortier1,4, F. Pepe3, S. Thompson1, S. Udry3, N. Unger3
1 Astrophysics Group, Cavendish Laboratory, JJ Thomson Avenue, CB3 0HE Cambridge, UK
2 Department of Physics, University of Warwick, Gibbet Hill Road, CV4 7AL Coventry, UK
3 Departement d’astronomie, Université de Genève, Chemin des Maillettes 51, CH-1290 Versoix, Switzerland
4 Kavli Institute for Cosmology, Cambridge, Madingley Road, CB3 0HA Cambridge, UK

Monthly Notices of the Royal Astronomical Society, in press (arXiv:2102.03387)

We present a comprehensive analysis of 10 years of HARPS radial velocities of the K2V dwarf star HD 13808,
which has previously been reported to host two unconfirmed planet candidates. We use the state-of-the-art nested
sampling algorithm PolyChord to compare a wide variety of stellar activity models, including simple models ex-
ploiting linear correlations between RVs and stellar activity indicators, harmonic models for the activity signals, and
a more sophisticated Gaussian process regression model. We show that the use of overly-simplistic stellar activity
models that are not well-motivated physically can lead to spurious ‘detections’ of planetary signals that are almost
certainly not real. We also reveal some difficulties inherent in parameter and model inference in cases where multiple
planetary signals may be present. Our study thus underlines the importance both of exploring a variety of competing
models and of understanding the limitations and precision settings of one’s sampling algorithm. We also show that
at least in the case of HD 13808, we always arrive at consistent conclusions about two particular signals present in
the RV, regardless of the stellar activity model we adopt; these two signals correspond to the previously-reported
though unconfirmed planet candidate signals. Given the robustness and precision with which we can characterize
these two signals, we deem them secure planet detections. In particular, we find two planets orbiting HD 13808 at
distances of 0.11, 0.26 AU with periods of 14.2, 53.8 d, and minimum masses of 11, 10 Earth masses.
Download/Website: https://arxiv.org/abs/2102.03387

Contact: eva-maria.ahrer@warwick.ac.uk
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Bifurcation of planetary building blocks during Solar System formation
Tim Lichtenberg1, Joanna Dra̧żkowska2, Maria Schönbächler3, Gregor J. Golabek4, Thomas O. Hands5
1 Atmospheric, Oceanic and Planetary Physics, Department of Physics, University of Oxford, UK
2 University Observatory, Faculty of Physics, Ludwig-Maximilians-Universität München, DE
3 Institute for Geochemistry and Petrology, Department of Earth Sciences, ETH Zurich, CH
4 Bayerisches Geoinstitut, University of Bayreuth, DE
5 Institute for Computational Science, University of Zurich, CH

Science 371, 365–370 (2021), doi:10.1126/science.abb3091

Geochemical and astronomical evidence demonstrate that planet formation occurred in two spatially and temporally
separated reservoirs. The origin of this dichotomy is unknown. We use numerical models to investigate how the evo-
lution of the solar protoplanetary disk influenced the timing of protoplanet formation and their internal evolution.
Migration of the water snow line can generate two distinct bursts of planetesimal formation that sample different
source regions. These reservoirs evolve in divergent geophysical modes and develop distinct volatile contents, con-
sistent with constraints from accretion chronology, thermo-chemistry, and the mass divergence of inner and outer
Solar System. Our simulations suggest that the compositional fractionation and isotopic dichotomy of the Solar
System was initiated by the interplay between disk dynamics, heterogeneous accretion, and internal evolution of
forming protoplanets.
Download/Website: https://arxiv.org/abs/2101.08571
https://exoplanet-talks.org/talk/211

Contact: tim.lichtenberg@physics.ox.ac.uk
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Figure 3: Schematic illustration of our proposed chronology of early Solar System accretion. Nucleosynthetic iso-
tope variability (left) across the disk due to varying composition of infall material is retained by the pile-up of
inward-drifting dust grains at the snow line. The formation of two distinct planetesimal populations initiates diver-
gent evolutionary pathways of inner and outer Solar System (right) due to the secular variation of local material
composition, internal radiogenic heating, and dominant mode of planetary growth.
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Vertically resolved magma ocean–protoatmosphere evolution:
H2, H2O, CO2, CH4, CO, O2, and N2 as primary absorbers

Tim Lichtenberg1, Dan J. Bower2, Mark Hammond3, Ryan Boukrouche1, Patrick Sanan4, Shang-Min Tsai1, Ray-
mond T. Pierrehumbert1
1 Atmospheric, Oceanic and Planetary Physics, Department of Physics, University of Oxford, UK
2 Center for Space and Habitability, University of Bern, CH
3 Department of the Geophysical Sciences, University of Chicago, USA
4 Institute of Geophysics, Department of Earth Sciences, ETH Zurich, CH

Journal of Geophysical Research: Planets (2021), doi:10.1029/2020JE006711

The earliest atmospheres of rocky planets originate from extensive volatile release during magma ocean epochs that
occur during assembly of the planet. These establish the initial distribution of the major volatile elements between
different chemical reservoirs that subsequently evolve via geological cycles. Current theoretical techniques are lim-
ited in exploring the anticipated range of compositional and thermal scenarios of early planetary evolution, even
though these are of prime importance to aid astronomical inferences on the environmental context and geological
history of extrasolar planets. Here, we present a coupled numerical framework that links an evolutionary, vertically-
resolved model of the planetary silicate mantle with a radiative-convective model of the atmosphere. Using this
method we investigate the early evolution of idealized Earth-sized rocky planets with end-member, clear-sky at-
mospheres dominated by either H2, H2O, CO2, CH4, CO, O2, or N2. We find central metrics of early planetary
evolution, such as energy gradient, sequence of mantle solidification, surface pressure, or vertical stratification of
the atmosphere, to be intimately controlled by the dominant volatile and outgassing history of the planet. Thermal
sequences fall into three general classes with increasing cooling timescale: CO, N2, and O2 with minimal effect,
H2O, CO2, and CH4 with intermediate influence, and H2 with several orders of magnitude increase in solidification
time and atmosphere vertical stratification. Our numerical experiments exemplify the capabilities of the presented
modeling framework and link the interior and atmospheric evolution of rocky exoplanets with multi-wavelength
astronomical observations.
Download/Website: https://arxiv.org/abs/2101.10991
https://exoplanet-talks.org/talk/251

Contact: tim.lichtenberg@physics.ox.ac.uk
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Exoplanet Imaging Data Challenge: benchmarking the various image processing
methods for exoplanet detection

F. Cantalloube1, C. Gomez-Gonzalez2, O. Absil3 et al. (a complete list of authors can be found on the publication)
1 Max-Planck-Institut für Astronomie, Königstuhl 17, Heidelberg 69117, Germany
2 Barcelona Supercomputing Center, Spain
3 Space Sciences, Technologies & Astrophysics Research (STAR) Institute, Université de Liège, Allée du Six Août 19c, B-4000 Liège, Belgium

SPIE conference proceeding, published (arXiv:2101.05080v1)

The Exoplanet Imaging Data Challenge is a community-wide effort meant to offer a platform for a fair and com-
mon comparison of image processing methods designed for exoplanet direct detection. For this purpose, it gath-
ers on a dedicated repository (Zenodo), data from several high-contrast ground-based instruments worldwide in
which we injected synthetic planetary signals. The data challenge is hosted on the CodaLab competition platform,
where participants can upload their results. The specifications of the data challenge are published on our website
(https://exoplanet-imaging-challenge.github.io/). The first phase, launched on the 1st of September 2019 and closed
on the 1st of October 2020, consisted in detecting point sources in two types of common data-set in the field of
high-contrast imaging: data taken in pupil-tracking mode at one wavelength (subchallenge 1, also referred to as
ADI) and multispectral data taken in pupil-tracking mode (subchallenge 2, also referred to as ADI+mSDI). In this
paper, we describe the approach, organisational lessons-learnt and current limitations of the data challenge, as well
as preliminary results of the participants’ submissions for this first phase. In the future, we plan to provide permanent
access to the standard library of data sets and metrics, in order to guide the validation and support the publications
of innovative image processing algorithms dedicated to high-contrast imaging of planetary systems.
Download/Website: https://exoplanet-imaging-challenge.github.io/

Contact: cantalloube@mpia.de
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Figure 4: Example of the detection maps received on one of the VLT/SPHERE data set taken in pupil tracking mode.
In this data set, we injected 5 planetary signals (blue circles in the bottom right insert). The synthetic planetary
signals are injected close to the detection limit obtained from an annular Principal Component Analysis (baseline,
top left). We received 22 submissions using various algorithms. For each detection map, the color scales from 0 to the
chosen threshold (submitted by each participant). The yellow circles indicate true detections while the red squares
indicate false detections. For more information about the various algorithms used, please refer to the publication.
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A backward-spinning star with two coplanar planets

Maria Hjorth1, Simon Albrecht1, Teruyuki Hirano2, Joshua N. Winn3, Rebekah I. Dawson4, J. J. Zanazzi5, Emil
Knudstrup1, Bun’ei Sato2

1 Stellar Astrophysics Centre, Department of Physics and Astronomy, Aarhus University, Denmark
2 Department of Earth and Planetary Sciences, Tokyo Institute of Technology, Japan
3 Department of Astrophysical Sciences, Princeton University, USA
4 Department of Astronomy & Astrophysics, Center for Exoplanets and Habitable Worlds, The Pennsylvania State University, USA
5 Canadian Institute for Theoretical Astrophysics, University of Toronto, Canada

PNAS, to be published Feb. 15 (https://doi.org/10.1073/pnas.2017418118)

It is widely assumed that a star and its protoplanetary disk are initially aligned, with the stellar equator parallel to the
disk plane. When observations reveal a misalignment between stellar rotation and the orbital motion of a planet, the
usual interpretation is that the initial alignment was upset by gravitational perturbations that took place after planet
formation. Most of the previously known misalignments involve isolated hot Jupiters, for which planet-planet scat-
tering or secular effects from a wider-orbiting planet are the leading explanations. In theory, star/disk misalignments
can result from turbulence during star formation or the gravitational torque of a wide-orbiting companion star, but
no definite examples of this scenario are known. An ideal example would combine a coplanar system of multiple
planets — ruling out planet-planet scattering or other disruptive post-formation events — with a backward-rotating
star, a condition that is easier to obtain from a primordial misalignment than from post-formation perturbations.
There are two previously known examples of a misaligned star in a coplanar multi-planet system, but in neither
case has a suitable companion star been identified, nor is the stellar rotation known to be retrograde. Here, we show
that the star K2-290 A is tilted by 124 ± 6 degrees compared to the orbits of both of its known planets, and has a
wide-orbiting stellar companion that is capable of having tilted the protoplanetary disk. The system provides the
clearest demonstration that stars and protoplanetary disks can become grossly misaligned due to the gravitational
torque from a neighbouring star.
Download/Website: https://ui.adsabs.harvard.edu/abs/2021arXiv210207677H/abstract

Contact: albrecht@phys.au.dk
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Figure 5: This artist illustration depicts the exoplanetary system in K2-290. It shows the main star K2-290 A, its two
planets, and in the background the smaller companion star K2-290 B. The arrows indicate the sense of the stellar
rotation and orbital motion.
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A survey of the linear polarization of directly imaged exoplanets and brown
dwarf companions with SPHERE-IRDIS. First polarimetric detections revealing

disks around DH Tau B and GSC 6214-210 B

R. G. van Holstein1,2, T. Stolker3,1, R. Jensen-Clem4, C. Ginski5,1, J. Milli6, J. de Boer1, J. H. Girard7, Z. Wahhaj2,
A. J. Bohn1, M. A. Millar-Blanchaer8,9, C. U. Keller1, F. Snik1 et al. (a complete list of authors can be found on the
publication)
1 Leiden Observatory, Leiden University, PO Box 9513, 2300 RA Leiden, The Netherlands
2 European Southern Observatory, Alonso de Córdova 3107, Casilla 19001, Vitacura, Santiago, Chile
3 Institute for Particle Physics and Astrophysics, ETH Zurich, Wolfgang-Pauli-Strasse 27, 8093 Zurich, Switzerland
4 University of California, Santa Cruz, 1156 High Street, Santa Cruz, CA 95064, USA
5 Anton Pannekoek Institute for Astronomy, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands
6 Université Grenoble Alpes, CNRS, IPAG, 38000 Grenoble, France
7 Space Telescope Science Institute, Baltimore 21218, MD, USA
8 Jet Propulsion Laboratory, 4800 Oak Grove Drive, Pasadena, CA 91109, USA
9 Department of Astronomy, California Institute of Technology, 1200 East California Boulevard, Pasadena, CA 91125, USA

Astronomy & Astrophysics, in press (arXiv:2101.04033)

Context. Young giant planets and brown dwarf companions emit near-infrared radiation that can be linearly polar-
ized up to several percent. This polarization can reveal the presence of an (unresolved) circumsubstellar accretion
disk, rotation-induced oblateness of the atmosphere, or an inhomogeneous distribution of atmospheric dust clouds.
Aims. We aim to measure the near-infrared linear polarization of 20 known directly imaged exoplanets and brown
dwarf companions.
Methods. We observed the companions with the high-contrast imaging polarimeter SPHERE-IRDIS at the Very
Large Telescope. We reduced the data using the IRDAP pipeline to correct for the instrumental polarization and
crosstalk of the optical system with an absolute polarimetric accuracy <0.1% in the degree of polarization. We
employed aperture photometry, angular differential imaging, and point-spread-function fitting to retrieve the polar-
ization of the companions.
Results. We report the first detection of polarization originating from substellar companions, with a polarization of
several tenths of a percent for DH Tau B and GSC 6214-210 B in H-band. By comparing the measured polarization
with that of nearby stars, we find that the polarization is unlikely to be caused by interstellar dust. Because the com-
panions have previously measured hydrogen emission lines and red colors, the polarization most likely originates
from circumsubstellar disks. Through radiative transfer modeling, we constrain the position angles of the disks and
find that the disks must have high inclinations. For the 18 other companions, we do not detect significant polariza-
tion and place subpercent upper limits on their degree of polarization. We also present images of the circumstellar
disks of DH Tau, GQ Lup, PDS 70, β Pic, and HD 106906. We detect a highly asymmetric disk around GQ Lup and
find evidence for multiple scattering in the disk of PDS 70. Both disks show spiral-like features that are potentially
induced by GQ Lup B and PDS 70 b, respectively.
Conclusions. The presence of the disks around DH Tau B and GSC 6214-210 B as well as the misalignment of
the disk of DH Tau B with the disk around its primary star suggest in situ formation of the companions. The non-
detections of polarization for the other companions may indicate the absence of circumsubstellar disks, a slow
rotation rate of young companions, the upper atmospheres containing primarily submicron-sized dust grains, and/or
limited cloud inhomogeneity.
Download/Website: https://arxiv.org/abs/2101.04033

Contact: vanholstein@strw.leidenuniv.nl
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Figure 6: Images of the total intensity (left) and the linearly polarized intensity (right) of the DH Tau system. In po-
larized light the companion DH Tau B is visible, which is most likely due to its spatially unresolved circumsubstellar
disk. The disk around the parent star is also visible.
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The β Pictoris b Hill Sphere Transit Campaign. Paper I: Photometric limits to dust
and rings

M. A. Kenworthy1, S. N. Mellon2, J. I. Bailey, III3, R. Stuik1,4, P. Dorval1,4, G. J. J. Talens5, S. R. Crawford6,7,
E.E. Mamajek2,8, I. Laginja9,10, M. Ireland11, B. Lomberg6,12,13, R. B. Kuhn6,14, I. Snellen1, K. Zwintz15,
R. Kuschnig16, G. M. Kennedy17,18, L. Abe19, A. Agabi19, D. Mekarnia19, T. Guillot19, F. Schmider19, P. Stee19,
Y. de Pra20,21, M. Buttu20, N. Crouzet22, P. Kalas23,24,25, J. J. Wang26, K. Stevenson27,28, E. de Mooij29,30, A.-
M. Lagrange31,32,33, S. Lacour32, A. Lecavelier des Etangs34, M. Nowak32,35, P. A. Strøm17, Z. Hui36, L. Wang37

(a complete list of author affiliations can be found on the publication)

Astronomy & Astrophysics, accepted/2102.05672

Photometric monitoring of Beta Pictoris in 1981 showed anomalous fluctuations of up to 4% over several days,
consistent with foreground material transiting the stellar disk. The subsequent discovery of the gas giant planet Beta
Pictoris b and the predicted transit of its Hill sphere to within 0.1 au projected separation of the planet provided
an opportunity to search for the transit of a circumplanetary disk in this 21± 4 Myr-old planetary system. We aim
to detect or put an upper limit of the density and nature of the material in the circumplanetary environment of the
planet through continuous photometric monitoring of the Hill sphere transit in 2017 and 2018.
Continuous broadband photometric monitoring of Beta Pictoris requires ground-based observatories at multiple
longitudes to provide redundancy and to provide triggers for rapid spectroscopic followup. These observatories
include the dedicated Beta Pictoris monitoring observatory bRing at Sutherland and Siding Springs, the ASTEP400
telescope at Concordia, and observations from the space observatories BRITE and Hubble Space Telescope. We
search the combined light curves for evidence of short period transient events caused by rings and for longer term
photometric variability due to diffuse circumplanetary material. We find no photometric event that matches with the
event seen in November 1981, and there is no systematic photometric dimming of the star as a function of the Hill
sphere radius. We conclude that the 1981 event was not caused by the transit of a circumplanetary disk around Beta
Pictoris b. The upper limit on the long term variability of Beta Pictoris places an upper limit of 1.8× 1022 g of dust
within the Hill sphere (comparable to the ∼100 km-radius asteroid 16 Psyche). Circumplanetary material is either
condensed into a disk that does not transit Beta Pictoris, is condensed into a disk with moons that has an obliquity
that does not intersect with the path of Beta Pictoris behind the Hill sphere, or is below our detection threshold. This
is the first time that a dedicated international campaign has mapped the Hill sphere transit of a gas giant extrasolar
planet at 10 au.
Download/Website: https://arxiv.org/abs/2102.05672

Contact: kenworthy@strw.leidenuniv.nl
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A&A proofs: manuscript no. ms_accepted

Fig. 7. CPD models for 0.30rHill and 0.60rHill radii. The upper row shows the tau corrected for disk inclination, and the lower panel shows the
upper limit on the total mass of the disk assuming mean particle sizes of 16.4µm and 23.2µm.

Fig. 8. The model for the 1981 event. The grey photometric points are
V band magnitudes reported in Lecavelier Des Etangs et al. (1995),
and the red points are the subset of the photometry that passed quality
checks from that paper. The red error bars were reported in Lamers et al.
(1997), and the parameters for the model (shown in blue) were derived
from those reported in Lamers et al. (1997) Figure 7.

second planet, �Pic c, with a 6 year orbital period, brings up the
possibility of a second Hill sphere transit that we can monitor for
rings or other circumplanetary material.

It is reasonable to assume that there are other Hill sphere
transits around young stars, and we are continuing our searches
in both archival data and in Evryscope and TESS data, using
Gaia DR2 proper motions to identify PMS stars (< 20Myr) for

candidates. The ultimate goal is to identify a Hill sphere tran-
sit from archival photometric observations, to plan a high time
cadence spectrophotometric campaign where the circumplane-
tary environment of a forming gas giant planet and its attendant
moons can be studied, and determine their physical and chemi-
cal composition. Hill sphere transits remain an exciting prospect
for studying spatial and spectral scales of circumplanetary envi-
ronments that are not possible with other imaging techniques.

6. Source Code

We are committed to open science, and have made the data,
reduction scripts and plots in this paper available open-source.
They available at https://github.com/mkenworthy/beta_
pic_b_hill_sphere_transit. All code is provided under a
BSD 2-Clause “Simplified” license.
Acknowledgements. We thank the referee for taking the time to review our paper,
especially after the di�culties and disruptions of the past year. MAK acknowl-
edges funding from NOVA and Leiden Observatory for the bRing observatory at
SAAO, and to the NSF/NWO for travel funding (NWO grant 629.003.025). JW is
supported by the 51 Pegasi b Fellowship. GMK is supported by the Royal Society
as a Royal Society University Research Fellow. MAK thanks the sta↵ and obser-
vatory support crews at the South African Astronomical Observatory in Suther-
land for all the work they put in to make bRing a successful observing station,
and which allowed us to obtain first light within the first week of installation. Part
of this research was carried out at the Jet Propulsion Laboratory, California In-
stitute of Technology, under a contract with the National Aeronautics and Space
Administration (80NM0018D0004). Construction of the bRing observatory sited
at Siding Springs, Australia was made possible with a University of Rochester
University Research Award, help from Mike Culver and Rich Sarkis (UR), and
generous donations of time, services, and materials from Joe and Debbie Bonvis-
suto of Freight Expediters, Michael Akkaoui and his team at Tanury Industries,
Robert Harris and Michael Fay at BCI, Koch Division, Mark Paup, Dave Mellon,
and Ray Miller and the Zippo Tool Room. The results reported herein benefit-
ted from collaborations and/or information exchange within NASA’s Nexus for
Exoplanet System Science (NExSS) research coordination network sponsored

Article number, page 10 of 12

Figure 7: Beta Pictoris b circumplanetary disk models for r = 0.30rHill and r = 0.60rHill radii. The upper row
shows the measured optical depth corrected for disk inclination, and the lower panel shows the upper limit on the
total mass of the disk assuming mean particle sizes of 16.4 microns and 23.2 microns.
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The radial structure of planetary bodies formed by the streaming instability
R.G. Visser1, J. Drążkowska2, C. Dominik1
1 Anton Pannekoek Institute for Astronomy (API), University of Amsterdam, Science Park 904, 1098XH, Amsterdam
2 University Observatory, Faculty of Physics, Ludwig-Maximilians-Universität München, Scheinerstr. 1, 81679 Munich, Germany

Astronomy & Astrophysics, in press, arXiv:2101.09209

Comets and small planetesimals are believed to contain primordial building blocks in the form of millimeter to
centimeter sized pebbles. One of the viable growing mechanisms to form these small bodies is through the streaming
instability (SI) in which pebbles cluster and gravitationally collapse toward a planetesimal or comet in the presence
of gas drag. However, most SI simulations are global and lack the resolution to follow the final collapse stage of
a pebble cloud within its Hill radius. We aim to track the collapse of a gravitationally bound pebble cloud subject
to mutual collisions and gas drag with the representative particle approach. We determine the radial pebble size
distribution of the collapsed core and the impact of mutual pebble collisions on the pebble size distribution. We
find that virial equilibrium is never reached during the cloud evolution and that, in general, pebbles with a given
Stokes number (St) collapse toward an optically thick core in a sequence from aerodynamically largest (St ∼ 0.1)
to aerodynamically smallest (St ∼ 2× 10−3). We show that at the location where the core becomes optically thick,
the terminal velocity vt,∗ ∼ 60 m s−1St2 is well below the fragmentation threshold velocity. While collisional
processing is negligible during cloud evolution, the collisions that do occur are sticking. These results support
the observations that comets and small planetary bodies are composed of primordial pebbles in the millimeter to
centimeter size range.
Download/Website: https://arxiv.org/abs/2101.09209
Contact: r.g.visser@uva.nl
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Figure 8: 2D slices in the XY plane of the final core formed from the collapse on 39 au normalized in units of core
radius. Pebbles are indicated with the circles and scale from smallest circle (minimum Stokes number) to largest
circle (maximum Stokes number). The inner core is composed of primarily large pebbles decreasing in size toward
the core surface.
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3 Jobs and Positions
University Professor - Planetary Physics with focus on extrasolar planets

TU Berlin - DLR

Berlin, Deadline 18.03.2021

The Technische Universität Berlin, Faculty II – Mathematics and Natural Sciences, Centre for Astronomy and
Astrophysics, and the German Aerospace Center (DLR) jointly call for applications for a position of a University
Professor for the field of Planetary Physics with focus on extrasolar planets as a joint position (Berliner Modell).
The position includes the role of head of the department Extrasolar Planets and Atmospheres at the DLR Institute
for Planetary Research, Berlin-Adlershof. The holder of the position represents the area of Planetary Physics with
focus on extrasolar planets in teaching at the Centre for Astronomy and Astrophysics at TU Berlin. The regular
teaching obligation is 2 course hours per week. Working at the DLR fulfils the obligation for research at TU Berlin.
The Institute for Planetary Research engages in the exploration of planets, moons and small bodies in our solar
system. Main focus are scientific questions about the formation and development as well as the habitability of
planets and moons. The Institute participates in international scientific satellite missions of ESA, NASA and JAXA
(amongst others the missions BepiColombo, CHEOPS, Comet Interceptor, ExoMars, JUICE, MMX, PLATO).
In the future this position shall strengthen in particular the connection between the characterization of extrasolar
planets and planet populations with the knowledge about planetary evolution processes and small bodies in the solar
system.
The application deadline is March 18th, 2021.
The job advertisement, the requirements, and details on how to apply can be found in
https://tub.stellenticket.de/de/offers/88675.
Download/Website: https://tub.stellenticket.de/de/offers/88675
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Two Postdoctoral Associate positions on exoplanet atmosphere modelling

Vincent Bourrier
Observatoire Astronomique de l’Université de Genève, Chemin Pegasi 51b, 1290 Versoix, Switzerland

University of Geneva, September 2021

Applications are invited for two Postdoctoral Associate positions at the Department of Astronomy of the University
of Geneva, working on exoplanet atmospheres in the research group led by Dr. Vincent Bourrier. The two positions
are fully funded on the ERC project SPICE DUNE (SpectroPhotometric Inquiry of Close-in Exoplanets around the
Desert to Understand their Nature and Evolution), with an initial duration of two years and a possible extension for
a third year, depending on performance.

Position 1 is focused on developing models of upper atmospheres for hot gas-dominated planets. The main goal
is the interpretation and prediction of atmospheric escape signatures in high-resolution spectroscopic data. The
successful applicant will work with available HST ultraviolet data, ground-based visible and near-infrared data,
and will have access to Guaranteed Time Observations of the NIRPS spectrograph (ESO/VLT), in which the
Department of Astronomy is deeply involved.

Position 2 is focused on the study of ultra-short period (USP) small rocky planets. The successful applicant will
mainly work on the development of models describing the envelope structure and escape from these objects. They
will further collaborate with local experts to improve internal structure models for USP rocky planets, and to
develop dedicated tools to search for and analyze their signatures in space-based photometry. The University of
Geneva hosts the CHEOPS Science Operations Centre and the mission Project Science Office, and the successful
applicant will contribute to the interpretation of CHEOPS data.

Setting: The Geneva Observatory offers one of the most vibrant environments worldwide for exoplanet research.
The exoplanet team (www.exoplanets.ch) counts over 50 members, currently including 10 faculty members,
12 postdoctoral researchers, 15 PhD students, and 14 project staff members. Research topics include exoplanet
detection and characterisation (atmospheres, interiors), planetary system dynamics, and instrumentation. Team
members are directly involved in a large number of projects, including photometric instruments (CHEOPS,
NGTS, TESS, PLATO), high-resolution spectrographs (ESPRESSO, NIRPS, HARPS, and others), direct imaging
(SPHERE@VLT) and astrometry (GAIA). The exoplanet team is also part of PlanetS (www.nccr-planets.ch), a
Swiss research network focused on exoplanetary science, which includes 130 scientists from the Universities of
Geneva, Bern, Zurich and the Swiss Federal Institute of Technology in Zurich (ETHZ). The successful applicants
will be able to take advantage of this unique collaborative framework. The University of Geneva is an equal
opportunity employer committed to diversity.

Start date: is flexible, with a targeted start in September 2021 but no later than December 2021.
Salary: 81,000 CHF/year gross salary, according to rules of the University and Canton of Geneva.
Deadline: Applications received until 14 March 2021 will receive full consideration. Later applications will be
reviewed until the positions are filled.
Requirements: A PhD degree in astrophysics or in any of the fields related to the proposed topics, completed by
the start of the position. For both positions, expertise in exoplanets, atmospheric modeling, and radiative transfer
codes is desired. Experience in particle and/or hydrodynamical codes, as well as photochemistry, would be a plus.
Additional knowledge in high-resolution transmission spectroscopy (for position 1), and in dust physics/opacity,
time-series photometry, interior models (for position 2) would also be valued. The successful applicants will
become part of an active team with a wide range of expertises. We especially look for team players with a high
level of autonomy and scientific creativity.
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Any inquiries can be emailed to vincent.bourrier@unige.ch. The following application materials should be sent to
this address in a single PDF:

• A curriculum vitae (2 pages).

• A cover letter (1 page), indicating which position the application refers to.

• A short research statement describing past achievements and future projects (max. 2 pages)

• A list of publications

Two letters of recommendation should be sent directly to Dr. Vincent Bourrier by the referees themselves.
Download/Website: https://jobregister.aas.org/ad/82589e1a

Contact: vincent.bourrier@unige.ch
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4 Conferences
CHEOPS Science Workshop IV

Y. Alibert (SOC Chair)

Bern or Online, Switzerland, July 13 - 16, 2021

The CHEOPS workshop IV will be held 13-16 July, 2021, some 15 months after the beginning of CHEOPS science
operations. The workshop will be the occasion for the planetary science community at large to discuss and share
the first main results of CHEOPS in different fields, from the planetary internal structure to atmospheric charac-
terization, etc. Participants are invited to propose contributed talks and posters on all scientific aspects linked to
CHEOPS, including CHEOPS based-results as well as proposals for future observations and synergies with other
facilities, as for example: mission update and performances, finding transits of already known planets, mass-radius
relation and planetary internal structure, TTV, tidal deformation, moons and rings, tidal decay, phase curves, planet
heat redistribution, cloud properties, albedo, et cetera.
Download/Website: https://cheops.unibe.ch/scienceworkshop2021
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2021 Sagan Summer Virtual Workshop: Circumstellar Disks and Young Planets

D. Gelino, E. Furlan
NASA Exoplanet Science Institute, California Institute of Technology, Pasadena, CA, USA

Online Workshop, July 19-23, 2021

Free registration for the 2021 Sagan Summer Workshop is now available on the workshop website.

The 2021 Sagan Summer Workshop will focus on young planets and the circumstellar disks from which they
form during the first few million years of a star’s lifetime. The workshop will address how transformational new
datasets are allowing us to address key questions about the formation and evolution of planets and their potential
habitability. The preliminary agenda is available on the workshop website.

The workshop will be held via Zoom webinar and Slack will be used to facilitate discussion before, during, and
after the workshop. The workshop will consist of live and pre-recorded talks, live discussions, hands-on sessions,
contributed online posters and poster sessions, and virtual ’lunches with speakers’. As in previous years, all talks
will be recorded and posted on the Sagan Summer Workshop YouTube channel.

The Sagan Summer Workshops are aimed at advanced undergraduates, grad students, and postdocs, however all are
welcome to attend. Please visit the workshop website to register and for more information.

Download/Website: http://nexsci.caltech.edu/workshop/2021

Contact: sagan_workshop@ipac.caltech.edu
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5 Announcements
50th Saas-Fee Advanced Course: Astronomy in the Era of Big Data

Yann Alibert, Kevin Heng, Danuta Sosnowska, Nathan Hara, Xavier Dumusque, Lucio Mayer

Online, Switzerland, March 15 - 19, 2021

The 2020 Saas-Fee Advanced Course of the Swiss Society for Astrophysics and Astronomy (SSAA) will be held
from Monday, 15 March to Friday, 19 March 2021 online. This course replaces the one that should have taken place
in 2020 and is devoted to:

Astronomy in the Era of Big Data.

The three lecturers will be:
- Dr. Roberto Trotta (Imperial College London)
- Prof. Suzanne Aigrain (University of Oxford)
- Prof. Marc Huertas-Company (Paris Observatory)

Registration is now open.
Download/Website: http://nccr-planets.ch/saasfee2020/
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2021B NASA Keck Call for General Observing Proposals

Dr. Dawn M. Gelino, NASA Exoplanet Science Institute

Proposals Due: March 18, 2021 at 4 pm Pacific,

The NASA Exoplanet Science Institute is soliciting proposals to use NASA’s portion of time on the Keck Telescopes
for the 2021B observing semester (August 1, 2021 - January 31, 2022). All proposals are due by March 18, 2021 at
4 pm Pacific. The complete Call for Proposals and electronic submission site will be available on February 18, 2021.

The opportunity to propose as a Principal Investigator for NASA time on the Keck Telescopes is open to all
U.S.-based astronomers (a U.S.-based astronomer has their principal affiliation at a U.S. institution). Investigators
from institutions outside of the U.S. may participate as Co-Investigators on proposals for NASA Keck time.

NASA intends the use of the Keck telescopes to be highly strategic in support of on-going space missions and/or
high priority, long-term science goals. Proposals are sought in the following discipline areas: (1) investigations
in support of EXOPLANET EXPLORATION science goals and missions; (2) investigations of our own SOLAR
SYSTEM; (3) investigations in support of COSMIC ORIGINS science goals and missions; and (4) investigations
in support of PHYSICS OF THE COSMOS science goals and missions. Direct mission support proposals in any
of these scientific areas are also encouraged. Please read the Call for Proposals for complete information and
application guidelines. We also have a short video introduction titled How to Apply for NASA Keck Time that can be
viewed here: https://www.youtube.com/watch?v=zc5k0xHKs7s&feature=youtu.be

Key Dates:

• March 4: deadline to request General Mission Support letter from NASA HQ

• March 18: all proposals and supporting letters due to NExScI

Download/Website: http://nexsci.caltech.edu/missions/KeckSolicitation/index.shtml

Contact: KeckCFP@ipac.caltech.edu
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6 Exoplanet Archive Updates
January Updates at the NASA Exoplanet Archive

The NASA Exoplanet Archive team
Caltech/IPAC-NASA Exoplanet Science Institute, MC 100-22 Pasadena CA 91125

Pasadena CA USA, February 16, 2021

Note: Unless otherwise noted, all planetary and stellar data mentioned in the news are in the Planetary
Systems Table (gamma) (http://bit.ly/2Pt0tM1), which provides a single location for all self-
consistent planetary solutions, and its companion table the Planetary Systems Composite Parameters (beta)
(https://bit.ly/2Fer9NU), which offers a more complete table of parameters combined from multiple ref-
erences and calculations. Data can also be found in the Microlensing Data Table (http://bit.ly/2JQr180)
or Direct Imaging Table (http://bit.ly/3ayD185).

The Confirmed Planets, Composite Planet Data, and Extended Planet Data interactive tables are also
currently updated with new planetary and stellar data, but will be deprecated in early 2021. See this
Transition document (https://bit.ly/3jLgrhl) and the Planetary Systems tables release notes
(https://bit.ly/3rVQPTx) for details.

January 28, 2021

New Milestone: Over 100 TESS Planets!

This week’s release consists of 10 new transiting planets, nine of which were discovered by NASA’s TESS. This
bumps up the total number of published, confirmed TESS planets to 107.

The new TESS planets are HD 108236 b, c, d, & e (aka TOI-1233), TOI-564 b, TOI-905 b and TOI-451 b, c, &
d. The tenth planet, HD 108236 f, was discovered by ESA’s CHEOPS mission. HD 108236 is also featured in this
JPL Discovery Alert (http://go.nasa.gov/3ahK0F5); its bright, Sun-like star hosts a hot super-Earth that
is evaporating under the glare of its sun—teaching us more about exoplanet atmospheres.

January 11, 2021

New Year, New Planets

For our first release of 2021, we have a new multi-planet system in the archive: TOI 561. All of the system’s five
planets were observed by NASA’s TESS and are published in two papers, Lacedelli et al. and Weiss et al. These
discoveries are also featured today in the news: A Rocky Planet Around One Of Our Galaxy’s Oldest Stars (Keck
Observatory) (http://bit.ly/2Ze8lVP).

Two additional planets have also been added to the archive, both of which were observed as transits: TOI-776 b &
c.

Download/Website: https://exoplanetarchive.ipac.caltech.edu
Contact: mharbut@caltech.edu
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7 As seen on Exoplanet-talks.org

Download/Website: http://exoplanet-talks.org

Contact: info@exoplanet-talks.org

Instruction video: http://exoplanet-talks.org/talk/164

Planet Detection

The EXOTIME Project by Felix Mackebrandt – talk/193
Enhancing the radial-velocity technique to find Earth-like planets by Xavier Dumusque – talk/200
A Giant Planet Candidate Transiting a White Dwarf by Andrew Vanderburg – talk/204
An overview of transiting planets by Andrew Vanderburg – talk/206
From Pixels to Planets The Process of Validating Transiting Planets by Andrew Vanderburg – talk/207
The HD 217107 Planetary System: Twenty Years of Radial Velocity Measurements by Mark Giovinazzi –
talk/208
A faint companion around CrA-9: protoplanet or obscured binary? by Valentin Christiaens – talk/210
Exoplanet Transits (review) by Monika Lendl – talk/214
Exoplanet Radial Velocities (review) by Amaury Triaud – talk/216
Measuring the mass of RV exoplanet candidates with Gaia by Flavien Kiefer – talk/230
Facing how exoplanets evolve by Antoine Thuillier – talk/242

Atmospheric Characterization

Temperature inversions on hot super-Earths: the case of CN in nitrogen-rich atmospheres by Mantas Zilinskas
– talk/199
From Solar System Planets to Exoplanets: A New Experience of the World in the 21st Century by Pierre
Drossart – talk/255

Habitability and Biosignatures

Simulations of convection over a range of atmospheric conditions on TRAPPIST-1e by Denis Sergeev –
talk/192
Tidal heating and the habitability of the TRAPPIST-1 planets (ExoplanetsIII conference) by Vera Dobos –
talk/194

Planet Interiors

Vertically resolved magma ocean?protoatmosphere evolution: H2, H2O, CO2, CH4, CO, O2, and N2 as pri-
mary absorbers by Tim Lichtenberg – talk/251

Future Missions and Observatories

The Planet as Exoplanet Analog Spectrograph (PEAS): Design and First Light by Emily Martin – talk/205
Combining radial velocities and astrometry to plan direct imaging exoplanet observations with the Roman
Space Telescope Coronagraph by Neil Zimmerman – talk/233
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Formation and Evolution

Dynamics of Colombo?s Top: Generating Exoplanet Obliquities from Planet-Disk Interactions by Yubo Su –
talk/196
Kinematical Detection and Characterizing of Protoplanets with ALMA by Richard Teague – talk/197
Observing the Dynamics of Planet-Disk Interactions by Richard Teague – talk/198
H alpha emission and warm-start planets predicted from accretion shocks by Gabriel-Dominique Marleau –
talk/202
A Song of Ice and Fire: the Fate of Planetary Systems After Stellar Death by Andrew Vanderburg – talk/203
Unified simulations of formation and atmospheric evolution by Masahiro Ogihara – talk/209
Bifurcation of planetary building blocks during Solar System formation by Tim Lichtenberg – talk/211

System Architectures and dynamics

Uniform transit timing measurements for Kepler, K2, and TESS by Gregory Gilbert – talk/195
Hiding Resonant Planets behind a Big Friend by Laetitia Rodet – talk/201
Stellar and substellar companions from Gaia DR2 by Pierre Kervella – talk/213
Measuring the architectures of multi-planet systems with Hipparcos and Gaia by Robert De Rosa – talk/215
Biases in orbit-fitting of directly-imaged exoplanets with low phase coverage using default priors by Rodrigo
Ferrer Chávez – talk/217
Precise Dynamical Masses for the Beta Pictoris System by G. Mirek Brandt – talk/218
Orbit fitting of Exoplanets with RV and Astrometry by Yiting Li – talk/219
Young planetary systems with close-in planets by Silvano Desidera – talk/220
orbitize! an open-source orbit-fitting toolkit for directly-imaged objects by Sarah Blunt – talk/221
Towards an exoplanet census in the cloud by Nestor Espinoza – talk/222
Transit and Radial velocity Interactive Fitting tool for Orbital analysis and N-body simulations - The Exo-
Striker by Trifon Trifonov – talk/223
Lessons learned from SPHERE for high-precision astrometry of directly-imaged exoplanets by Anne-Lise
Maire – talk/225
Studying exoplanet orbits by Maximilian Günther – talk/226
Tidal effects in exoplanetary systems by Emeline Bolmont – talk/227
The Origins of Multi-Planet Systems with Misaligned, Nearby Companions by Juliette Becker – talk/228
Absolute Astrometry for Orbit Fitting by Timothy Brandt – talk/229
Transit timing analyses (review) by Eric Agol – talk/231
Measuring mutual inclinations between giant planets and debris discs in HD 113337 by Jerry Xuan – talk/232
Architectures of planets inside debris disks with double belts by Cecilia Lazzoni – talk/234
Mariangela Bonavita: The hunt for DeltaMu companions by Clémence Fontanive – talk/235
Resonant phenomena in debris disks - morphologic and evolutionary issues (review) by Hervé Beust – talk/236
Refining orbital constraints: Insights from a disk by Laetitia Rodet – talk/237
Astrometric Orbits of Stars with Exoplanets by Johannes Sahlmann – talk/238
The Role of Orbital Dynamics In Planetary Habitability by Stephen Kane – talk/239
Orbit Fitting at 10 Microarcsecond Precision by Jason Wang – talk/240
Astrometry and Orbits of Directly Imaged Planets by Quinn Konopacky – talk/241
Tidally-induced TTVs for close-in super-Earths by Gabriel de Oliveira Gomes – talk/243
Inferring the Migration Histories of RV Planets in Mean Motion Resonances by Sam Hadden – talk/244
Accurate Instability Time Prediction for Compact Multi-Planet Systems with Bayesian Deep Learning by
Miles Cranmer – talk/245
Orbital dynamics with REBOUND by Hanno Rein – talk/246
The Eccentric Kozai Mechanism and its Application to Tabby’s Star by Steven Young – talk/247
Asynchronous and chaotic rotation for compact planetary systems by Alexandre Correia – talk/248
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The challenge of forming and detecting co-orbital worlds by Jorge Lillo-Box – talk/249
Dynamics of exoplanetary systems detected by transits and radial velocities by Anne-Sophie Libert – talk/250
TRAPPIST-1: Global Results of the Spitzer Exploration Science Program and ground based transit timing
variations follow-up by Elsa Ducrot – talk/252
An ephemeris integrator capable of probing fundamental physics from inside our Solar System by David M.
Hernandez – talk/253
High-e migration of planetesimals around polluted white dwarfs by Christopher O’Connor – talk/254
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8 As seen on astro-ph
List of exoplanet related entries seen on astro-ph during January 2021.

astro-ph/2101.00042: Metastable Helium Absorptions with 3D Hydrodynamics and Self-Consistent Photo-
chemistry I: WASP-69b, Dimensionality, XUV Flux Level, Spectral Types, and Flares by Lile Wang,
Fei Dai

astro-ph/2101.00045: Metastable Helium Absorptions with 3D Hydrodynamics and Self-Consistent Photo-
chemistry II: WASP-107b, Stellar Wind, Radiation Pressure, and Shear Instability by Lile Wang, Fei
Dai

astro-ph/2101.00469: The Hubble WFC3 Emission Spectrum of the Extremely-Hot Jupiter, KELT-9b by
Quentin Changeat, Billy Edwards

astro-ph/2101.00530: Polarized radiation and the Emergence of Biological Homochirality on Earth and Be-
yond by Noemie Globus, Anatoli Fedynitch, Roger D. Blandford

astro-ph/2101.00663: CHEOPS observations of the HD 108236 planetary system: A fifth planet, improved
ephemerides, and planetary radii by A. Bonfanti et al.

astro-ph/2101.01063: Latitudinal variation of methane mole fraction above clouds in Neptune’s atmosphere
from VLT/MUSE-NFM: Limb-darkening reanalysis by P. G. J. Irwin et al.

astro-ph/2101.01131: In Situ Geochronology for the Next Decade: Mission Designs for the Moon, Mars, and
Vesta by Barbara A. Cohen et al.

astro-ph/2101.01179: Giant planet migration during the disc dispersal phase by Kristina Monsch et al.
astro-ph/2101.01202: Following up the Kepler field: Masses of Targets for transit timing and atmospheric

characterization by Daniel Jontof-Hutter et al.
astro-ph/2101.01225: Alkali metals in white dwarf atmospheres as tracers of ancient planetary crusts by Mark

A. Hollands et al.
astro-ph/2101.01277: Possible Atmospheric Diversity of Low Mass Exoplanets, some Central Aspects by John

Lee Grenfell et al.
astro-ph/2101.01331: Formation of intermediate-mass planets via magnetically-controlled disk fragmenta-

tion by Hongping Deng (Cambridge), Lucio Mayer (UZH), Ravit Helled (UZH)
astro-ph/2101.01470: NGTS-14Ab: a Neptune-sized transiting planet in the desert by A. M. S. Smith et al.
astro-ph/2101.01593: Masses and compositions of three small planets orbiting the nearby M dwarf L231-32

(TOI-270) and the M dwarf radius valley by Vincent Van Eylen et al.
astro-ph/2101.01726: TESS Delivers Five New Hot Giant Planets Orbiting Bright Stars from the Full Frame

Images by Joseph E. Rodriguez et al.
astro-ph/2101.01728: How dust fragmentation may be beneficial to planetary growth by pebble accretion by

Joanna Drazkowska, Sebastian M. Stammler, Til Birnstiel
astro-ph/2101.01789: High Spatial and Spectral Resolution Observations of the Forbidden 1.707 micron Rovi-

bronic SO Emissions on Io: Evidence for Widespread Stealth Volcanism by Imke de Pater, Katherine
de Kleer, Mate Adamkovics

astro-ph/2101.01888: Particle Dynamics in 3D Self-gravitating Disks I: Spirals by Hans Baehr, Zhaohuan Zhu
astro-ph/2101.01891: Particle Dynamics in 3D Self-gravitating Disks II: Strong Gas Accretion and Thin Dust

Disks by Hans Baehr, Zhaohuan Zhu
astro-ph/2101.01904: Comparing Classification Models on Kepler Data by Rohan Saha
astro-ph/2101.02005: HELIOS-K 2.0 Opacity Calculator and Open-source Opacity Database for Exoplane-

tary Atmospheres by Simon L. Grimm et al.
astro-ph/2101.02043: BEAST begins: Sample characteristics and survey performance of the B-star Exoplanet

Abundance Study by Markus Janson et al.
astro-ph/2101.02175: Remarks on generating realistic synthetic meteoroid orbits by T. J. Jopek
astro-ph/2101.02177: Trajectory and orbit of the unique carbonaceous meteorite Flensburg by Jiří Borovička
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et al.
astro-ph/2101.02241: On the observed clustering of major bodies in solar and extrasolar subsystems by Dim-

itris M. Christodoulou (UMass Lowell), Demosthenes Kazanas (NASA/GSFC)
astro-ph/2101.02242: Determination of stellar parameters for Ariel targets: a comparison analysis between

different spectroscopic methods by A. Brucalassi et al.
astro-ph/2101.02253: TESS Observations of the Luhman 16AB Brown Dwarf System: Rotational Periods,

Lightcurve Evolution, and Zonal Circulation by Daniel Apai, Domenico Nardiello, Luigi R. Bedin
astro-ph/2101.02316: Analyzing the Stability of Non-coplanar Circumbinary Planets using Machine Learn-

ing by Zhihui Kong et al.
astro-ph/2101.02563: Using Mars co-orbitals to estimate the importance of rotation-induced YORP break-up

events in Earth co-orbital space by C. de la Fuente Marcos, R. de la Fuente Marcos
astro-ph/2101.02707: TOI-1259Ab – a gas giant planet with 2.7% deep transits and a bound white dwarf

companion by David V. Martin et al.
astro-ph/2101.02728: Uncertainties on Asteroid Albedos Determined by Thermal Modeling by Joseph R.

Masiero, E.L. Wright, A.K. Mainzer
astro-ph/2101.02752: Activity of the first interstellar comet 2I/Borisov around perihelion: Results from Indian

observatories by Aravind Krishnakumar et al.
astro-ph/2101.02905: Atmosphere escape inferred from modelling the Hα transmission spectrum of WASP-

121b by Dongdong Yan et al.
astro-ph/2101.03182: Observing Carbon & Oxygen Carriers in Protoplanetary Disks at Mid-infrared Wave-

lengths by D. E. Anderson , G. A. Blake , L. I. Cleeves , E. A. Bergin , K. Zhang , K. R. Schwarz , C. Salyk
, A. D. Bosman

astro-ph/2101.03186: Searching for Small Circumbinary Planets I. The STANLEY Automated Algorithm and
No New Planets in Existing Systems by David V. Martin, Daniel C. Fabrycky

astro-ph/2101.03401: Analysis of 3GM Callisto Gravity Experiment of the JUICE Mission by Mauro Di
Benedetto et al.

astro-ph/2101.03429: Impact of a moon on the evolution of a planet’s obliquity: a non-resonant case by O.M.
Podvigina, P.S. Krasilnikov

astro-ph/2101.03661: Testing the Flux-based statistical prediction of the Three-Body Problem by Viraj Man-
wadkar et al.

astro-ph/2101.03767: Iron Mobility During Diagenesis at Vera Rubin Ridge, Gale Crater, Mars by J l’Haridon
et al.

astro-ph/2101.03818: Influence of grain sizes and composition on the contraction rates of planetary envelopes
and on planetary migration by Bertram Bitsch, Sofia Savvidou

astro-ph/2101.04019: Classifying High-cadence Microlensing Light Curves I; Defining Features by Somayeh
Khakpash et al.

astro-ph/2101.04033: A survey of the linear polarization of directly imaged exoplanets and brown dwarf com-
panions with SPHERE-IRDIS. First polarimetric detections revealing disks around DH Tau B and
GSC 6214-210 B by R.G. van Holstein et al.

astro-ph/2101.04094: The atmosphere of HD 209458b seen with ESPRESSO. No detectable planetary absorp-
tions at high resolution by N. Casasayas-Barris et al.

astro-ph/2101.04112: The role of atmospheric outflows in the migration of hot Jupiters by Evgeny P. Kurbatov,
Dmitri V. Bisikalo

astro-ph/2101.04117: A Bayesian neural network predicts the dissolution of compact planetary systems by
Miles Cranmer et al.

astro-ph/2101.04121: Modeling the delivery of dust from discs to ionized winds by Richard A. Booth, Cathie J.
Clarke

astro-ph/2101.04130: Far and extreme ultraviolet radiation fields and consequent disc destruction in star-
forming regions by Richard J. Parker et al.
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astro-ph/2101.04139: Characterizing Atmospheres of Transiting Earth-like Exoplanets Orbiting M Dwarfs
with James Webb Space Telescope by Megan Gialluca et al.

astro-ph/2101.04172: Comet 2P/Encke in apparitions of 2013 and 2017: I. Imaging photometry and long-slit
spectroscopy by Vera Rosenbush et al.

astro-ph/2101.04187: Constraining the Nature of the PDS 70 Protoplanets with VLTI/GRAVITY by J. J. Wang
et al.

astro-ph/2101.04190: Distant Jupiter family Comet P/2011 P1 (McNaught) by Pavlo Korsun et al.
astro-ph/2101.04193: Comet 2P/Encke in apparition of 2017: II. Polarization and color by Nikolai Kiselev et

al.
astro-ph/2101.04211: Ganymede’s Surface Properties from Millimeter and Infrared Thermal Emission by

Katherine de Kleer et al.
astro-ph/2101.04245: NGTS-13b: A hot 4.8 Jupiter-mass planet transiting a subgiant star by Nolan Grieves et

al.
astro-ph/2101.04275: Spectral Deconvolution Analysis on Olivine-Orthopyroxene Mixtures with Simulated

Space Weathering Modifications by Hui-Jie Han et al.
astro-ph/2101.04364: Impact of non-gravitational effects on chaotic properties of retrograde orbits by Paweł

Kankiewicz, Ireneusz Włodarczyk
astro-ph/2101.04399: Low thermal conductivity of the superfast rotator (499998) 2011 PT by Marco Fenucci

et al.
astro-ph/2101.04417: Atmospheric circulation of brown dwarfs and directly imaged exoplanets driven by

cloud radiative feedback: global and equatorial dynamics by Xianyu Tan, Adam P. Showman
astro-ph/2101.04448: Super-Earths, M Dwarfs, and Photosynthetic Organisms: Habitability in the Lab by R.

Claudi et al.
astro-ph/2101.04507: Persistence of Flare-Driven Atmospheric Chemistry on Rocky Habitable Zone

Worlds by Howard Chen et al.
astro-ph/2101.04541: Small solar system objects on highly inclined orbits: Surface colours and lifetimes by T.

Hromakina et al.
astro-ph/2101.04602: Comparison of the physical properties of the L4 and L5 Trojan asteroids from ATLAS

data by A. McNeill et al.
astro-ph/2101.04696: OGLE-2019-BLG-0960Lb: The Smallest Microlensing Planet by Jennifer C. Yee et al.
astro-ph/2101.04723: Interplanetary Challenges Encountered by the Crew During their Interplanetary Tran-

sit from Earth to Mars by Malaya Kumar Biswal M, Ramesh Naidu Annavarapu
astro-ph/2101.04725: Orbital and Planetary Challenges for Human Mars Exploration by Malaya Kumar

Biswal M, Noor Basanta Das, Ramesh Naidu Annavarapu
astro-ph/2101.04745: A hot mini-Neptune in the radius valley orbiting solar analogue HD 110113 by H.P.

Osborn et al.
astro-ph/2101.04761: Polydisperse Streaming Instability III. Dust evolution encourages fast instability by

Colin P. McNally, Francesco Lovascio, Sijme-Jan Paardekooper
astro-ph/2101.04763: Polydisperse Streaming Instability II. Methods for solving the linear stability prob-

lem by Sijme-Jan Paardekooper, Colin P. McNally, Francesco Lovascio
astro-ph/2101.04830: Characterizing the Manx Candidate A/2018 V3 by Caroline Piro et al.
astro-ph/2101.04910: Rotational Disruption of Porous Dust Aggregates due to Gas Flow in Protoplanetary

Disks by Misako Tatsuuma, Akimasa Kataoka
astro-ph/2101.05001: Sulfur Ice Astrochemistry: A Review of Laboratory Studies by Duncan V. Mifsud et al.
astro-ph/2101.05106: Planetary Embryo Collisions and the Wiggly Nature of Extreme Debris Disks by Lewis

Watt, Zoë Leinhardt, Kate Su
astro-ph/2101.05110: Polarimetry, photometry, and spectroscopy of comet C/2009 P1(Garradd) by Oleksandra

Ivanova et al.
astro-ph/2101.05267: Detection of the atomic hydrogen (HI) absorption line and continuum emission from
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comet C/2020 F3 (NEOWISE) using GMRT by Sabyasachi Pal, Arijit Manna, Ruta Kale
astro-ph/2101.05277: Photometric Studies of Comet C/2009 P1 (Garradd) before the Perihelion by A.V.

Ivanova, S.A. Borisenko, M.V. Andreev
astro-ph/2101.05283: Assessing telluric correction methods for Na detections with high-resolution exoplanet

transmission spectroscopy by Adam B. Langeveld et al.
astro-ph/2101.05285: Slow Cooling and Fast Reinflation for Hot Jupiters by Daniel P. Thorngren et al.
astro-ph/2101.05637: Tides and dumbbell dynamics by Benedetto Scoppola, Alessio Troiani, Matteo Veglianti
astro-ph/2101.05767: Understanding the atmospheric properties and chemical composition of the ultra-hot

Jupiter HAT-P-7b: III. Changing ionisation and the emergence of an ionosphere by Ch. Helling
astro-ph/2101.05837: Comet C/2011 J2 (LINEAR): Photometry and Stellar transit by Oleksandr Ivanova et al.
astro-ph/2101.06277: A multi-wavelength look at the GJ 9827 system – No evidence of extended atmospheres

in GJ 9827 b and d from HST and CARMENES data by Ilaria Carleo et al.
astro-ph/2101.06281: The far reaches of the beta Pictoris debris disk by Markus Janson et al.
astro-ph/2101.06621: Planet Occurrence Rate Correlated to Stellar Dynamical History: Evidence from Kepler

Stars by Yuan-Zhe Dai et al.
astro-ph/2101.06692: Metallization of Shock-Compressed Liquid Ammonia by A. Ravasio et al.
astro-ph/2101.06714: A Theoretical Framework for the Mass Distribution of Gas Giant Planets forming

through the Core Accretion Paradigm by Fred C Adams, Michael R Meyer, Arthur D Adams
astro-ph/2101.06730: A magnetotelluric instrument for probing the interiors of Europa and other worlds by

Robert Grimm et al.
astro-ph/2101.06844: A photospheric and chromospheric activity analysis of the quiescent retrograde-planet

host ν Octantis A by David Ramm et al.
astro-ph/2101.06876: Physical Constraints on Motility with Applications to Possible Life on Mars and Ence-

ladus by Manasvi Lingam, Abraham Loeb
astro-ph/2101.06997: The future large obliquity of Jupiter by Melaine Saillenfest, Giacomo Lari, Ariane Courtot
astro-ph/2101.07098: The ExoGRAVITY project: using single mode interferometry to characterize exoplan-

ets by S. Lacour et al.
astro-ph/2101.07143: Spectral signature of atmospheric winds in high resolution transit observations by Engin

Keles
astro-ph/2101.07165: Energy Production in Martian Environment – Powering a Mars Direct-based Habitat by

Gianmario Broccia
astro-ph/2101.07216: Complex organic molecules in protoplanetary disks: X-ray photodesorption from

methanol-containing ices. Part II – Mixed methanol-CO and methanol-H2O ices by R. Basalgète
et al.

astro-ph/2101.07378: Probing the capability of future direct imaging missions to spectrally constrain the fre-
quency of Earth-like planets by Jade H. Checlair et al.

astro-ph/2101.07411: Polarization of hot Jupiter systems: a likely detection of stellar activity and a possible
detection of planetary polarization by Jeremy Bailey et al.

astro-ph/2101.07500: Large Interferometer For Exoplanets (LIFE): I. Improved exoplanet detection yield es-
timates for a large mid-infrared space-interferometer mission by LIFE collaboration et al.

astro-ph/2101.07610: On Asteroid Retrieval Missions Enabled by Invariant Manifold Dynamics by Jack Tyler,
Alexander Wittig

astro-ph/2101.07692: Kepler-411 Differential Rotation from Three Transiting Planets by Alexandre Araújo,
Adriana Valio

astro-ph/2101.07738: Small Bodies of the Solar System Active at Large Heliocentric Distances: Studies with
the 6-Meter Telescope of Sao Ras by A.V. Ivanovaa

astro-ph/2101.07754: Feasibility of characterizing subsurface brines on Ceres by electromagnetic sounding by
Robert Grimm et al.

astro-ph/2101.07762: On the non-axisymmetric fragmentation of rings generated by the Secular Gravitational



8 AS SEEN ON ASTRO-PH 36

Instability by Arnaud Pierens
astro-ph/2101.07898: Around which stars can TESS detect Earth-like planets? The Revised TESS Habitable

Zone Catalog by L. Kaltenegger et al.
astro-ph/2101.07964: Following up TESS Single Transits With Archival Photometry and Radial Velocities by

Xinyu Yao et al.
astro-ph/2101.08025: Observational constraints on the formation and evolution of Neptune-class exoplan-

ets by M. Deleuil et al.
astro-ph/2101.08033: Lucky planets: how circum-binary planets survive the supernova in one of the inner-

binary components by Fedde Fagginger Auer, Simon Portegies Zwart (Leiden Observatory)
astro-ph/2101.08172: Characterisation of the hydrospheres of TRAPPIST-1 planets by Lorena Acuña et al.
astro-ph/2101.08268: A search for a 5th planet around HR 8799 using the star-hopping RDI technique at

VLT/SPHERE by Z. Wahhaj et al.
astro-ph/2101.08305: PTAL multi-spectral database of planetary terrestrial analogues: Raman data

overview by Marco Veneranda et al.
astro-ph/2101.08327: Sulfur Chemistry in the Atmospheres of Warm and Hot Jupiters by Richard Hobbs et al.
astro-ph/2101.08369: The chemical inventory of the planet-hosting disk PDS 70 by Stefano Facchini et al.
astro-ph/2101.08378: The NASA High-Resolution Speckle Interferometric Imaging Program: Validation and

Characterization of Exoplanets and Their Stellar Hosts by Steve B. Howell et al.
astro-ph/2101.08493: Observations of ubiquitous nighttime temperature inversions in Mars’ tropics after

large-scale dust storms by Liam Steele, Armin Kleinboehl, David Kass
astro-ph/2101.08514: A High-Contrast Search for Variability in HR 8799bc with VLT-SPHERE by B.A. Biller

et al.
astro-ph/2101.08537: Spectroscopic study of olivine-bearing rocks and its relevance to the ExoMars rover

mission by Marco Veneranda et al.
astro-ph/2101.08545: ExoMars Raman Laser Spectrometer RLS, a tool for the potential recognition of wet

target craters on Mars by Marco Veneranda et al.
astro-ph/2101.08554: ExoMars Raman Laser Spectrometer RLS, a tool to semi-quantify the serpentinization

degree of olivine-rich rocks on Mars by Marco Veneranda et al.
astro-ph/2101.08571: Bifurcation of planetary building blocks during Solar System formation by Tim Lichten-

berg et al.
astro-ph/2101.08582: Three Different Ways to Explain the Sulfur Depletion in the Clouds of Venus by Paul B.

Rimmer et al.
astro-ph/2101.08671: Speckle Observations of TESS Exoplanet Host Stars: Understanding the Binary Exo-

planet Host Star Orbital Period Distribution by Steve B. Howell et al.
astro-ph/2101.08801: A decade of radial-velocity monitoring of Vega and new limits on the presence of plan-

ets by Spencer A. Hurt et al.
astro-ph/2101.08822: Space Weathering within C-Complex Main Belt Asteroid Families by Cristina A. Thomas

et al.
astro-ph/2101.08849: Resolving Structure in the Debris Disk around HD 206893 with ALMA by Ava Neder-

lander et al.
astro-ph/2101.08912: A Two-Stage Deep Learning Detection Classifier for the ATLAS Asteroid Survey by

Amandin Chyba Rabeendran, Larry Denneau
astro-ph/2101.08950: Implications of High Polarization Degree for the Surface State of Ryugu by Daisuke

Kuroda et al.
astro-ph/2101.09035: Growing Mars fast: High-resolution GPU simulations of embryo formation by Jason

Man Yin Woo et al.
astro-ph/2101.09124: A Smoking Gun for Planetesimal Formation: Charge Driven Growth into a New Size

Range by Jens Teiser et al.
astro-ph/2101.09209: The radial structure of planetary bodies formed by the streaming instability by Rico G.
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Visser, Joanna Drążkowska, Carsten Dominik
astro-ph/2101.09227: Nigraha: Machine-learning based pipeline to identify and evaluate planet candidates

from TESS by Sriram Rao et al.
astro-ph/2101.09260: Six transiting planets and a chain of Laplace resonances in TOI-178 by A. Leleu et al.
astro-ph/2101.09289: Analytic Estimates of the Achievable Precision on the Physical Properties of Transiting

Planets Using Purely Empirical Measurements by Romy Rodriguez Martinez et al.
astro-ph/2101.09371: The TESS-Keck Survey IV: A Retrograde, Polar Orbit for the Ultra-Low-Density, Hot

Super-Neptune WASP-107b by Ryan A. Rubenzahl et al.
astro-ph/2101.09388: Kozai-Lidov oscillations triggered by a tilt instability of detached circumplanetary

discs by Rebecca G. Martin et al.
astro-ph/2101.09393: Modelling the He I triplet absorption at 10830 Angstroms in the atmospheres of HD

189733 b and GJ 3470 b by M. Lampón et al.
astro-ph/2101.09533: Primordial porous structure of chondrite parent bodies due to self-gravity by Tomomi

Omura, Akiko M. Nakamura
astro-ph/2101.09831: Complications in the ALMA Detection of Phosphine at Venus by Alex B. Akins et al.
astro-ph/2101.09837: Claimed detection of PH3 in the clouds of Venus is consistent with mesospheric SO2 by

Andrew P. Lincowski et al.
astro-ph/2101.09984: Jupiter as an Exoplanet: Insights from Cassini Phase Curves by Kevin Heng, Liming Li
astro-ph/2101.10073: Origin of isolated olivine grains in carbonaceous chondrites by Emmanuel Jacquet et al.
astro-ph/2101.10083: Collisions and compositional variability in chondrule-forming events by Emmanuel

Jacquet
astro-ph/2101.10317: Terminus: A Versatile Simulator for Space-based Telescopes by Billy Edwards, Ian Stotes-

bury
astro-ph/2101.10333: Radial Gradients in Dust Opacity Lead to Preferred Region for Giant Planet Forma-

tion by Yayaati Chachan, Eve J. Lee, Heather A. Knutson
astro-ph/2101.10341: The Extended Habitable Epoch of the Universe for Liquids Other than Water by Man-

asvi Lingam, Abraham Loeb
astro-ph/2101.10366: The past and future obliquity of Saturn as Titan migrates by Melaine Saillenfest et al.
astro-ph/2101.10393: Bioverse: a simulation framework to assess the statistical power of future biosignature

surveys by Alex Bixel, Dániel Apai
astro-ph/2101.10410: Tracking Advanced Planetary Systems (TAPAS) with HARPS-N VII. Elder suns with

low-mass companions by Andrzej T. Niedzielski et al.
astro-ph/2101.10530: Ocean Circulation on Enceladus With a High Versus Low Salinity Ocean by Yaoxuan

Zeng, Malte F. Jansen
astro-ph/2101.10550: ALMA observation of the protoplanetary disk around WW Cha: faint double-peaked

ring and asymmetric structure by Kazuhiro D. Kanagawa et al.
astro-ph/2101.10673: The Linkage between the Core Mass and the Magnetic Field of an Extrasolar Giant

Planet from Future Radio Observations by Yasunori Hori
astro-ph/2101.10886: The Lifecycle of Hollows on Mercury: An Evaluation of Candidate Volatile Phases and

a Novel Model of Formation by Michael S. Phillips et al.
astro-ph/2101.10919: Identifying Planetary Transit Candidates in TESS Full-Frame Image Light Curves via

Convolutional Neural Networks by Greg Olmschenk et al.
astro-ph/2101.10970: Development of the SPECULOOS exoplanet search project by D. Sebastian et al.
astro-ph/2101.10991: Vertically resolved magma ocean-protoatmosphere evolution: H2, H2O, CO2, CH4, CO,

O2, and N2 as primary absorbers by Tim Lichtenberg et al.
astro-ph/2101.11005: The Epoch of Giant Planet Migration Planet Search Program. I. Near-Infrared Radial

Velocity Jitter of Young Sun-like Stars by Quang H. Tran et al.
astro-ph/2101.11130: Constraints on Planets in Nearby Young Moving Groups Detectable by High-Contrast

Imaging and Gaia Astrometry by A. L. Wallace, M. J. Ireland, C. Federrath
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astro-ph/2101.11137: The Breakthrough Listen Search for Intelligent Life: Searching for Technosignatures in
Observations of TESS Targets of Interest by Raffy Traas et al.

astro-ph/2101.11307: Measuring the ratio of the gas and dust emission radii of protoplanetary disks in the
Lupus star-forming region by E. Sanchis et al.

astro-ph/2101.11689: Target Prioritization and Observing Strategies for the NEID Earth Twin Survey by
Arvind F. Gupta et al.

astro-ph/2101.11776: Lunar Cratering Asymmetries with High Orbital Obliquity and Inclination of the
Moon by Huacheng Li et al.

astro-ph/2101.11784: Oceanic Superrotation on Tidally Locked Planets by Yaoxuan Zeng, Jun Yang
astro-ph/2101.11833: Life in Elliptical Galaxies: Hot Spheroids, Fast Stars, Deadly Comets? by Brian C. Lacki
astro-ph/2101.11837: Cohesion of regolith: Measurements of meteorite powders by Yuuya Nagaashi, Takanobu

Aoki, Akiko M. Nakamura
astro-ph/2101.12049: A 75% Occurrence Rate of Debris Discs around F stars in the β Pic Moving Group by
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astro-ph/2101.09887: New cosmic ray observations at Syowa Station in the Antarctic for space weather

study by C. Kato et al.
astro-ph/2101.10825: Propagation and reconstruction of re-entry uncertainties using continuity equation and

simplicial interpolation by Mirko Trisolini, Camilla Colombo
astro-ph/2101.12009: A Peculiar ICME Event in August 2018 Observed with the Global Muon Detector Net-

work by W. Kihara et al.



9 SUBMISSION GUIDELINES 41

9 Submission Guidelines
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/).
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• Do not use any defined command or additional packages.
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this, please cut the list of authors, add “et al." followed by “(a complete list of authors can be found on the
publication)".

• Figure: attach it to the e-mail without large white margins. It should be one single pdf file per abstract.
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