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COVER ILLUSTRATION:

View of the Earth and Moon from the Galileo spacecraft, 6.2 million kilometers
away, on its way to Jupiter in 1992 (credit: NASA). The Earth, filled with water,
air, and abundant life, shines brilliantly in stark contrast to its nearest neighbor.

Carl Sagan and collaborators used measurements from this spacecraft as it flew
by the Earth to see if they could detect evidence for intelligent life.

(C. Sagan, W. R. Thompson, R. Carlson, D. Gurnett, and C. Hord 1993, “A
search for life on Earth from the Galileo spacecraft,” Nature, Volume 365, Issue
6448, pp. 715-721)

“There are countless suns and countless earths all rotating round their suns in
exactly the same way as the seven planets of our system. We see only the suns
because they are the largest bodies and are luminous, but their planets remain
invisible to us because they are smaller and non-luminous. The countless worlds
in the universe are no worse and no less inhabited than our earth. For it is utterly
unreasonable to suppose that those teeming worlds which are as magnificent as
our own, perhaps more so, and which enjoy the fructifying rays of a sun just as
we do, should be uninhabited and should not bear similar or even more perfect
inhabitants than our earth. The unnumbered worlds in the universe are all similar
in form and rank and subject to the same forces and the same laws.” - Giordano
Bruno (1548-1600), as quoted in The Discovery of Nature (1965), by Albert W.
Bettex, London, Thames and Hudson Publishers.

One of the questions addressed in this symposium is whether the “countless
earths” envisioned by Giordano Bruno have any “inhabitants” at all. This
question seems much more complex than anyone could have imagined.

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

IAU SYMPOSIUM PROCEEDINGS SERIES

Chief Editor
PIERO BENVENUTI, TAU General Secretary
TAU-UAI Secretariat
98-bis Blvd Arago
F-75014 Paris
France
iau-general.secretary@iap. fr

Editor
MARIA TERESA LAGO, IAU Assistant General Secretary
Universidade do Porto
Centro de Astrofisica
Rua das FEstrelas
4150-762 Porto
Portugal
mtlago@astro.up.pt

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


mailto:iau-general.secretary@iap.fr
mailto:mtlago@astro.up.pt
https://doi.org/10.1017/S1743921319004812

INTERNATIONAL ASTRONOMICAL UNION
UNION ASTRONOMIQUE INTERNATIONALE

International Astronomical Union

TAY

ORIGINS: FROM THE
PROTOSUN TO THE FIRST
STEPS OF LIFE

PROCEEDINGS OF THE 345th SYMPOSIUM
OF THE INTERNATIONAL ASTRONOMICAL
UNION HELD IN VIENNA, AUSTRIA
20-23 AUGUST, 2018

Edited by

BRUCE G. ELMEGREEN
IBM T.J. Watson Research Center, USA

L. VIKTOR TOTH
FEotvos Lorand University, Budapest, Hungary

and

MANUEL GUDEL
University of Vienna, Austria

“ T CAMBRIDGE

&Y UNIVERSITY PRESS

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

CAMBRIDGE UNIVERSITY PRESS

University Printing House, Cambridge CB2 8BS, United Kingdom
1 Liberty Plaza, Floor 20, New York, NY 10006, USA

10 Stamford Road, Oakleigh, Melbourne 3166, Australia

© International Astronomical Union 2019

This book is in copyright. Subject to statutory exception

and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without

the written permission of the International Astronomical Union.
First published 2019

Printed in the UK by Bell & Bain, Glasgow, UK

Typeset in System KTEX 2¢

A catalogue record for this book is available from the British Library Library of Congress
Cataloguing in Publication data

This journal issue has been printed on FSCT™-certified paper and cover board. FSC is an

independent, non-governmental, not-for-profit organization established to promote the
responsible management of the world’s forests. Please see www.fsc.org for information.

ISBN 9781108471602 hardback
ISSN 1743-9213

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


mailto:www.fsc.org
https://doi.org/10.1017/S1743921319004812

Table of Contents

Preface ... xiv
Editors . ..o XV
Acknowledgements . . ... ... xvi
Participants .. ... ... xvii

Cosmic Pathways to Life: From Interstellar Molecules to the First Traces
of Life ..o 1
Manuel Giidel, Bruce G. Elmegreen and L. Viktor Toth

Star formation in the solar neighbourhood .......... ... .. ... ... ... ... .. ... 15
Mika Juvela

The role of automated methods for filament finding in understanding the complex
relationship between filaments, magnetic fields and star formation . ............. 23
Maria R. Cunningham, Claire-Elise Green, Paul A. Jones, Giles Novak
and Laura Fissel

3D shape of Orion A with Gaia DR2 An informed view on Star Formation Rates
and Efficiencies . . . ... 27
Josefa E. Grofischedl, Joao Alves, Stefan Meingast and Birgit Hasenberger

The dense galactic environments of the Milky Way ........ .. .. ... . ... .. ... 34
Quang Nguyen-Luong, Neal Evans, Kee-Tae Kim, Hyunwoo Kang and
DEGAMA survey

Kinematics of OB-associations in the 3-kpc solar neighborhood ................ 39
Anna M. Melnik, Andrei K. Dambis, Elena V. Glushkova and

Pertti Rautiainen

Star formation in cloud cores — simulations and observations of dense molecular
cores and the formation of solar mass stars .. .......... . . 43
C. Federrath

ALMA observations of the Orion Integral Filament: evidence for fibers in a
massive cloud ... ... o1
Alvaro Hacar, Mario Tafalla, Jan Forbrich and Josefa Grossschedl

Constraints from zoom-in simulations on the protostellar accretion process. .. .. .. 56
Michael Kuffmeier

The implications of clustered star formation for (proto)planetary systems and
habitability . . ... 61
J. M. Diederik Kruijssen and Steven N. Longmore

MASSES: An SMA Large Project Surveying Protostars to Reveal How Stars

Gain their Mass . ... ..o 66
Ian W. Stephens, Michael M. Dunham, Philip C. Myers, Riwaj Pokhrel,
Tyler L. Bourke and the MASSES team

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

vi Contents

The birth environment of the solar system constrained by the relative abundances
of the solar radionuclides . . . ... ... .. 70
Edward D. Young

Triggered Star Formation inside the Shell of a Wolf-Rayet Bubble as the Origin

of the Solar System . ... .. ... 78
Vikram V. Dwarkadas, Nicolas Dauphas, Bradley Meyer, Peter Boyajian,
and Michael Bojazi

Short-lived radioisotopes in meteorites from Galactic-scale correlated star
formation ... ... ... 83
Yusuke Fujimoto, Mark R. Krumholz and Shogo Tachibana

Episodic accretion in focus: revealing the environment of FU Orionis-type stars ... 87
O. Fehér, A. Késpdl, P. Abrahdm, M. R. Hogerheijde, Ch. Brinch and
D. Semenov

Characterizing the youngest protostellar disks with the IRAM-PdBI and ALMA
interferometers . . ... ... . 91
Anaélle Maury

Formation and Evolution of Protoplanetary Disks: Observations and Modeling of
Jets, Disks, and Disk Substructures .......... ... ... ... . ... . 96
Laura M. Pérez

Towards Realistic Understandings of Gas Dynamics in Protoplanetary Disks .. ... 102
Xue-Ning Bai

Resolving star and planet formation with ALMA ......... ... ... ... .. .... 106
Per Bjerkeli, Daniel Harsono, Matthijs H. D. van der Wiel,
Jon P. Ramsey, Lars E. Kristensen and Jes K. Jorgensen

Unified Picture of Chemical Differentiation in Disk-Forming Regions of Low-Mass

Protostellar Sources . . ... ... 111
Yoko Oya

The physical and chemical properties of planet forming disks .................. 115
Inga Kamp

3D radiation MHD simulations of gas and dust in protoplanetary disks.......... 124

Mario Flock

A mid-infrared interferometric survey of the planet-forming region around young
SUN-HKE SEATS .« v vttt 128

Jozsef Varga, Péter Abmhdm, Lei Chen, Thorsten Ratzka, K. E. Gabdnyi
and A. Kospal

The ALMA-PILS Survey: New insights into the complex chemistry of
VOUNE SEATS . . 132
Jes K. Jorgensen and the PILS team

The first 200 kyr of the Solar System: making the planetary material diversity ... 137
Francesco C. Pignatale, Sébastien Charnoz, Marc Chaussidon and
Emmanuel Jacquet

Formation of terrestrial planets .......... . ... .. . . . . . . . 141
Fiichiro Kokubo

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

Contents vii

Formation of the Earth-Moon system .......... ... . . .. . .. . .. . ... .. 148
Sergei 1. Ipatov

Transitional disk archeology from exoplanet population synthesis............... 152
German Chaparro Molano, Frank Bautista and Yamila Miguel

Early planetary atmospheres and surfaces: Origin of the Earth’s water, crust
and atmosphere . ... ... 156
Doris Breuer

Water inventory from beyond the Jupiter’s orbit to the terrestrial planets and
the Moon . ..o 164
Mikhail Ya. Marov and Sergei I. Ipatov

Neutral atmospheric escape in the Solar and extrasolar planetary systems ....... 168
Dmitry V. Bisikalo and Valery I. Shematovich

Modelling the atmosphere of potential habitable planets . ..................... 172
Nicolas Iro

The biological impact of superflares on planets in the Habitable Zone ........... 176
Adriana Valio, Raissa Estrela, Luisa Cabral and Abel Grangeiro

Stellar activity and winds shaping the atmospheres of Earth-like planets......... 181
Theresa Lueftinger, Manuel Gidel, Sudeshna Boro Saikia,
Colin Johnstone, Beatrice Kulterer, Oleg Kochukhov and Kristina Kislyakova

Outbursts of young Sun-like stars may change how terrestrial planets form. ...... 185
P. Abraham, A. Kdéspdl, L. Chen and A. Carmona
Bio-habitability and life on planets of M-G-type stars . .......... ... ... ... ... 189

Amri Wandel

Characterization and Properties of Earth-like Planets ... ..................... 194
Dadniel Apai

Exoplanet host-star properties: the active environment of exoplanets............ 202
John P. Pye, David Barrado, Rafael A. Garcia, Manuel Gidel,
Jonathan Nichols, Simon Joyce, Nuria Huélamo, Maria Morales-Calderon,
Mauro Lopez, Enrique Solano, Pierre-Olivier Lagage, Colin P. Johnstone,
Allan Sacha Brun, Antoine Strugarek, Jérémy Ahuir and On behalf of the
ExoplANETS-A Consortium

Early life on Earth: Tracing the chemical path from non-living to living ......... 206
Addy Pross
Unveiling the whole from its parts or to see the forest for the trees ............. 215

Eduardo Janot-Pacheco, Marina Rachid, Philippe Bendjoya,
Armando Domiciano, Caroline Antunes-Rosa, Marcelo Emilio and
Claudia Lage

Simulating putative Enceladus-like conditions: The possibility of biological methane
production on Saturn’s iCy MOON . .. ... ..ttt 219
Ruth-Sophie Taubner, Patricia Pappenreiter, Jennifer Zwicker,
Daniel Smrzka, Christian Pruckner, Philipp Kolar, Sébastien Bernacchi,
Arne H. Seifert, Alexander Krajete, Wolfgang Bach, Jorn Peckmann,
Christian Paulik, Maria G. Firneis, Christa Schleper and
Simon K.-M. R. Rittmann

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

viil Contents

Towards astrobiological experimental approaches to study planetary UV surface
ENVITONINENES . . .ttt et e e e e e e e e e e e e e e 222
Ximena C. Abrevaya, Martin Leitzinger, Oscar J. Oppezzo, Petra Odert,
G. Juan M. Luna, Manish Patel, Ana F. Forte-Giacobone and
Arnold Hanslmeier

Dynamical environments of MUG9: a state of chaotic clearing............... ... 227
José Lages and Ivan I. Shevchenko

Resonant multi-lane patterns in circumbinary young debris disks . .............. 230
Tatiana V. Demidova and Ivan I. Shevchenko

Electromagnetic induction heating of planets orbiting late M dwarfs . ........... 232
Kristina G. Kislyakova

Gravitational fragmentation and formation of giant protoplanets on orbits
of tens of AU ... 234
Vardan G. Elbakyan and Eduard I. Vorobyov

Pebble accretion onto planets in turbulent discs .. ........... ... . ... ... .. ... 237
Wilhelm Kley, Giovanni Picogna and Moritz H. R. Stoll

Circumstellar disk fragmentation and the origin of massive planetary companions,
brown dwarfs, and very low-mass stars ........... ... .. .. i 239
M. B. N. Kouwenhoven, Yun Li, D. Stamatellos and S. P. Goodwin

Planet-disk interactions in HD 1691427 Tracing ellipticity, structures,
and offsets . . ... 241
Gesa H.-M. Bertrang and Henning Avenhaus

Analysis of KOI 2700b, the second exoplanet with a comet-like dusty tail — selected
TESUIES . e 244
Zoltan Garai and Peter Dolinsky

Observed versus modelled stellar CME rates. ... ....... ... ... . ... ... ... .... 246
Martin Leitzinger, Petra Odert, Krisztian Vida, Levente Kriskovics,
Eike W. Guenther, Heidi Korhonen, Robert Greimel, Arnold Hanslmeier
and Helmut Lammer

Spectroscopic and photometric survey of the northern sky: Towards understanding

of the Galactic chemical environment in the Solar vicinity .................... 248
S. Mikolaitis, G. Tautvaisiené, A. Drazdauskas, R. Minkeviciuate,
L. Klebonas, V. Bagdonas, E. Pakstiené and R. Janulis

An Unbiased SPHERE-IFS Survey of Nearby Herbig Ae/Be Stars: Are All Group I
Maria Giulia Ubeira Gabellini, Mario E. van den Ancker, Davide Fedele,
Giuseppe Lodato and Carlo Felice Manara

Discovery of a primordial water reservoir in the envelope of HH211............. 252
Odysseas Dionatos

Heating mechanisms in accretion disks around young stellar objects ............ 255
Natalia F.S. Andrade, Rafael Rechiche de Campos and Vera Jatenco-Pereira

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

Contents ix

Resolving the origin of hydrogen-line emission in YSOs with near-infrared
interferometry . . . ... 257
Alezander Kreplin, Edward Hone, Larisa Tambovtseva,
Karl-Heinz Hofmann and Stefan Kraus

A physically motivated core definition applied to dust emission observations

of the Pipe nebula ... ... . 259
Birgit Hasenberger and Joao Alves
Simple Hydrides (OH and CH) Trace the Dark Molecular Gas . ................ 261

Di Li, Ningyu Tang, Hiep Nguyen, J. R. Dawson, Carl Heiles, Pei Wang
and the PRIMO collaboration

Carbon and oxygen abundances in dwarf stars of the Solar neighbourhood . .. . ... 265
G. Tautvaisiené, R. Minkeviciuté, E. Stonkuté, A. Drazdauskas

and S. Mikolaitis

Phenomenon of the wave ordering and the diagram “mean density — global period”
in the Solar planetary system . ...... ... ... . . 267
Mykhaylo Skulskyy

Formation of S-type planets in close binaries: tidal capture of circumbinary
Plamets . . . 269
Jianghui Ji and Yan-Xiang Gong

The life cycle of large carbonous molecules in the interstellar medium ........... 271
Tao Chen
Volatile organic compounds stability at exoplanetary atmospheres.............. 273

Thiago Monfredini, Manoel Gustavo P. Homem and Douglas Galante

Soil Characterization: Martian Analogues .. ......... .. .. .. ..., 276
Thiago Monfredini, Veronica Teixeira, Fabio Rodrigues and Douglas Galante
Star Clusters Triggered by GS242-03+37 ... ... .. e 279

Jan Palous and Soria Ehlerovad

The common origin of family and non-family asteroids: Implications for
meteorites and NEAS . ... 281
Stanley F. Dermott, Dan Li and Apostolos A. Christou

Retention of Small Charged Dust in Planet Forming Disks . ................... 283
Vitaly Akimkin

Tracing the early planet formation with molecular lines: chemistry of vortex
in the protoplanetary disks ... ... ... ... . 285
Natalia Dzyurkevich, Wladimir Lyra and Liton Majumdar

Water delivery to dry protoplanets by hit-and-run collisions . .................. 287
Christoph Burger, Thomas I. Maindl and Christoph Schafer

Chemistry in carbon-rich protoplanetary disks: Effect of carbon grain

destruction . .. ... 289
Chen-En Wei, Hideko Nomura, Jeong-FEun Lee, Wing-Huen Ip,
Catherine Walsh and T. J. Millar

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

X Contents

Obliquity Variability of Terrestrial Planets in the Habitable Zone ..............
Yutong Shan and Gongjie Li

Planetary Systems in Star Clusters: the dynamical evolution and survival........

F. Flammini Dotti, Mazwell Xu Cai, Rainer Spurzem and
M. B. N. Kouwenhoven

Rising magnetic flux tubes as a source of IR-variability of the accretion
disks of young stars ... ...

Sergey A. Khaibrakhmanov, Alexander E. Dudorov and Andrey M. Sobolev

Large-scale magnetic field of the accretion disks of T Tauri stars ...............
Alexander E. Dudorov, Sergey A. Khaibrakhmanov, Sergey Yu. Parfenov
and Andrey M. Sobolev

Near-Earth object population and formation of lunar craters during the last
billion of years ... ... ...
Sergei I. Ipatov, Ekaterina A. Feoktistova and Viadimir V. Svetsov

A Hydrodynamic Modelling of Atmospheric Escape and Absorption Line of
WA S P-12b
N. K. Dwivedi, M. L. Khodachenko, I. F. Shaikhislamowv,
A. G. Berezutsky, 1. B. Miroshnichenko, L. Fossati, H. Lammer,
Y. Sasunov, K. G. Kislyakova, C. P. Johnstone and M. Gidel

Formation, Initial Evolution and Galactic Dynamic Evolution of Young Star
CIUSEETS « o ottt
Annibal Hetem

Problems with exoplanets around sdBV and sdO stars from primary Kepler
Held oo
Jerzy Krzesinski, A. Blokesz, W. Ogloza and M. DrozZdz

RCWO8: a dust enshrouded HIT region ........... .. ... . ...,
Sona Ehlerovd, Lenka Zychovd, Jan Palous and Richard Wiinsch

Constraining the stellar energetic particle flux in young solar-like stars . .........
Ch. Rab, M. Padovani, M. Gidel, I. Kamp, W-F. Thi and P. Woitke

Direct Infall Signatures and Complex Organic Molecules toward an Isolated
Embedded Protostar BHR 71 ... ... . .
Yao-Lun Yang, Neal J. Evans II, Aaron Smith, Joel D. Green,
Jes K. Jorgensen, Jeong-Fun Lee, Tyler L. Bourke, John J. Tobin and
Susan Terebey

Spots, flares, accretion, and obscuration in the pre-main sequence
binary DQ Tau . .. ...
A. Késpdl, P. Abrahdm, G. Zsidi, K. Vida, R. Szabo, A. Moor and A. Pdl

How many suns are in the sky? Multiplicity surveys of exoplanet host stars .. ....
M. Mugrauer, C. Ginski, N. Vogt, R. Neuhduser and C. Adam

Multiplicity study of T Tauri stars in the Lupus star forming region ............
M. Mugrauer, C. Ginski, N. Vogt and R. Neuhduser

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

Contents xi

Envelope-to-disk mass transport in the FUor-type young eruptive
STAR V346 NOTMAE . ...ttt e e e e 320

A. Késpdl, P. Abrahdm, O. Fehér, F. Cruz-Sdenz de Miera and M. Takami

Difference of the Gas Density Histograms in and out of spiral arms in Milky Way
Galaxy . oo 322
Toshihiro Handa, Miru Maebata, Takeru Murase, Shingi Fujita,
Mikito Kohno, Nario Kuno, Mika Kuriki, Mitsuhiro Matsuo,
Tetsuhiro Minamidani, Atsushi Nishimura, Kazufumi Torii, Yuya Tsuda
and Tomofumi Umemoto

Global Protoplanetary Disk Simulations: Dead Zone Formation and
FUor Outbursts . .. ... e e e 324
Kundan Kadam, E. Vorobyov, Zs. Regdly, A. Késpdl and P. Abrdham

Probing the physical conditions surrounding young star clusters................ 326
Jane Gregorio-Hetem, Beatriz Fernandes and Felipe Navarete

Prestellar Core Collisions - Impact on the formation of the CMF? A case study
On FeSt 1-40T o 328
Gabor I. Herbst-Kiss and Joao Alves

Observations of HoO and OH masers in star-forming regions .................. 330
Georgij Rudnitskij, Nuriya Ashimbaeva, Olga Bayandina, Pierre Colom,
Evgeny Lekht, Mikhail Pashchenko, Nadezhda Shakhvorostova,
Alexander Tolmachev and Irina Valtts

HCL1 and HCL2 - low mass star formation in violent and quiet environments . ... 333
L. Viktor Téth, Orsolya Fehér, Mika Juvela, Julien Montillaud and
Sdndor Pintér

A double core in the Auriga-California Molecular Cloud .. .................... 335
Sarolta Zahorecz, Daniel Molnar, Alex Kraus and Toshikazu Onishi

Deuteration of formaldehyde - an important precursor of hydrogenated complex
organic molecules - during star formation in our Galaxy ...................... 337
Sarolta Zahorecz, Izaskun Jimenez-Serra, Leonardo Testi,
Katharina Immer, Francesco Fontani, Paola Caselli, L. Viktor Toth,
Ke Wang and Toshikazu Onishi

Impact of the interstellar medium on processes on the Earth .................. 339
Nikolai G. Bochkarev

Magnetic geometry and activity of cool stars ........ ... ... ... ... . ... ... 341
Sudeshna Boro Saikia, Theresa Liiftinger and Manuel Guedel

Nitrogen-included Carbonaceous Compounds (NCC): Laboratory-synthesized

organics as the probable candidate for the carrier of the UIR bands observed in

dusty classical novae . ..... ... . 343
Izumi Endo, Itsuki Sakon, Takashi Onaka, Andrew L. Helton,
Ryan M. Lau, Seiji Kimura, Setsuko Wada, Nanako Ogawa,
Naohiko Ohkouchi and Yoko Kebukawa

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

xii Contents

Evidences of asymmetry in properties of L4 & L5 Jupiter Trojans ..............
Ivan Slyusarev, Daniella Glezina and Irina Belskaya

Physical conditions in the early Solar system and life origin: compatible models. . .
Mariya Ragulskaya, Elizaveta Khramova and Viadimir Obridko

Exploration of the molecular gas content of young debris disks.................
A. Moor, A. Késpdl, P. Abrahdm and N. Pawellek

Interaction of solid bodies with atmospheres of protoplanets...................
Ernst A. Dorfi and Florian Ragossnig

“KAGONMA” NH3 mapping observations of molecular clouds with
Nobeyama 45m teleScope. . . ..ot
T. Murase, T. Handa, M. Maebata, Z. Yang, Y. Hirata, K. Ishizaki,
K. Sunada, M. Nakano, T. Omodaka, S. Shihara, K. Wada, T. Umemoto,
M. Matsuo, T. Minamidani, K. Torii, N. Kuno, S. Fujita, M. Kohno,
M. Kuriki, A. Nishimura and Y. Tsuda

Dust Trapping and Coagulation in Protoplanetary Disks................... ...
Ya-Ping Li

Constraints of habitability for the young Earth in a highly eccentric orbit .......
Elke Pilat-Lohinger, Kristina G. Kislyakova, Helmut Lammer,
Colin P. Johnstone, David Bancelin and Akos Bazsd

ALMA observations of sulfur-bearing molecules in protoplanetary disks .........
H. Nomura, A. Higuchi, N. Sakai, S. Yamamoto, M. Nagasawa,
K. K. Tanaka, H. Miura, T. Nakamoto, H. Tanaka, T. Yamamoto,
C. Walsh and T. J. Millar

Searching for chemical signatures of planet formation ........... ... ... ... ...
Ch. Rab, G. A. Muro-Arena, I. Kamp, C. Dominik, L. B. F. M. Waters,
W-F. Thi and P. Woitke

Infrared Spectroscopic Studies of Gases in the Circumstellar Environments of
Young Stellar Objects .. ...

Benjamin A. Sargent, William J. Forrest, Joel D. Green,
Edward J. Montiel Curtis DeWitt and Matthew J. Richter

Chemical modeling of FU Ori protoplanetary disks ..........................
Tamara Molyarova,/Vitaly Akimkin, Dmitry Semenov, Péter Abrahdam,
Thomas Henning, Agnes Kdspdl, Eduard Vorobyov and Dmitri Wiebe

Disks around FUor-type young eruptive stars with ALMA ....................

Fernando Cruz-Sdenz de Miera, Agnes Kospal, Péter /fbmham,
Hauyu Baobab Liu and Michihiro Takami

Pre- and protostellar cores in the Rosette Nebula,. .............. ... ... ......
R. Bégner, T. Csengeri, M. Wienen, N. Schneider, J. Montillaud and
L. V. Téth

The TOP-SCOPE survey of Planck Galactic Cold Clumps: The 200 brightest
compact sources of Planck. ... ... ... . .
R. Bégner, T. Liu, D. J. Eden and L. V. Téth

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

Contents xiii

Time-variability and disk geometry in Herbig Ae/Be disks .................... 375
R. Szakdts, P. Abrahdm and A. Késpal

Konkoly optical catalog of young stars for the Gaia Photometric Science Alerts. .. 378
E. Varga- I{erebélyi, M. Kun, E. Szegedi-Elek, P. Abmhdm, J. Varga,
Cs. Kiss, A. Kospdl, G. Marton and L. Szabados

Brightness variations of young Sun-like stars from ground-based and space

BELESCOPES .« o . et 380
G. Zsidi, A. Kdéspal, P. Abmhcim, R. Szabo, B. Cseh, K. Sdrneczky,
A. Sodor, R. Szakdts, K. Vida and J. Vinko

Modeling the Transmission Spectra of WASP-31b ......... ... .. ... ... ... ... 383
J. Chougar, M. L. Morales, A. Daassou, A. JABIRI and Z. Benkhaldoun

Searching for methylamine in Orion-KL using ALMA archival data ............. 386
Harumi Minamoto, Yoko Oya, Hirota Tomoya and Hideko Nomura

Discovering periodic sublimation on main-belt primitive asteroids near perihelion
and its possible astrobiological significance .......... ... .. ... o L. 388
Viadimir V. Busarev

An UXor among FUors: extinction-related brightness variations of the young
eruptive star VB82 AUT .. ..o 390
P. Abraham, A. Kdspdl, M. Kun, O. Fehér, G. Zsidi and J. A. Acosta-Pulido

Possibility to locate the position of the HoO snowline in protoplanetary disks

through spectroscopic observations. . ....... ... ... ... .. 393
Shota Notsu, Hideko Nomura, Catherine Walsh, Mitsuhiko Honda,
Tomoya Hirota, Fiji Akiyama, Takashi Tsukagoshi, Alice S. Booth and
T. J. Millar

Author Index .. ..o e 397

https://doi.org/10.1017/51743921319004812 Published online by Cambridge University Press


https://doi.org/10.1017/S1743921319004812

xXiv

Preface

Understanding the origin of the Sun, the Earth and how life began on Earth are
some of the most challenging and interesting problems facing the science community
today. With the goal of addressing many of the complex processes involved, the Scientific
Organizing Committee put together this Symposium 345 at the General Assembly of the
International Astronomical Union in Vienna, Austria. The meeting, held on 20-24 August
2018, had 10 invited talks, 37 contributed talks, and 151 posters, with 190 registered
attendants from 34 countries. The General Assembly also included a Plenary talk on this
topic by one of us (MG) and a summary of highlights from the Symposium by a second
(LVT) at Division H Days.

The symposium spanned many disciplines in astronomy, planetary science, and astro-
biology, following the chain of events that could have been involved in the formation of
the Earth and the earliest life forms. Many steps in this process have been inferred from
detailed observations and computer models. Stars form in dense interstellar clouds and are
usually clustered together. The environment of the early Sun should have been affected
by that clustering, as suggested by the isotopic composition of meteorites. Protoplanetary
disks that may form Earth-size planets have been studied at high resolution in infrared
and radio wavelengths. These observations reveal the chemistry and dust content of the
disks, and possible interactions with the growing planets.

While there are no direct observations yet of Earth-size protoplanets, there is evidence
for fully-formed Earth-size planets around other stars, and there are clues to the forma-
tion process of the Earth itself from within our Solar System. New models, complemented
by observations of exoplanets and solar-system planets, have revealed an important role
for the host star’s energy output for processing and eroding planetary atmospheres. The
conditions for habitability are more difficult to observe and model. How these conditions
arose and the nature of the first organisms are topics of intense study.

An accompanying summer school, “Basics of Astrobiology,” was held at the University
of Vienna on the two days prior to the General Assembly, 17-18 August 2018. There were

approximately 100 attendees and 11 speakers. The talks are on www.youtube.com.

— Bruce G. Elmegreen, L. Viktor T6th, Manuel Giidel, co-chairs SOC, March 2019
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