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https://doi.org/10.1017/S1743921322002228 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921322002228


cambr i dge un i v er s i t y pre s s
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 2023

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 2023

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

Typeset in System LATEX 2ε

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 FSCTM-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 9781108490665 hardback
ISSN 1743-9213

https://doi.org/10.1017/S1743921322002228 Published online by Cambridge University Press

mailto:www.fsc.org
https://doi.org/10.1017/S1743921322002228


Table of Contents

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x

Editors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xi

List of Participants . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xii

Early structure formation in the thesan radiation-magneto-hydrodynamics
simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

E. Garaldi, R. Kannan, A. Smith, V. Springel, R. Pakmor,
M. Vogelsberger and L. Hernquist

Simulations of dark matter with frequent self-interactions . . . . . . . . . . . . . 8

Moritz S. Fischer

Simulations of the reionization of the clumpy intergalactic medium with a novel
particle-based two-moment radiative transfer scheme . . . . . . . . . . . . . . . . 15

Tsang Keung Chan, Alejandro Benitez-Llambay, Tom Theuns and
Carlos Frenk

Favoured Inflationary Models by SFC Baryogenesis . . . . . . . . . . . . . . . . . 21

Mariana Panayotova and Daniela Kirilova

The Effect of Non-Gaussian Primordial Perturbations on Large-Scale
Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

G. A. Peña and G. N. Candlish

The complex evolution of supermassive black holes in cosmological
simulations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Peter H. Johansson, Matias Mannerkoski, Antti Rantala, Shihong Liao,
Alexander Rawlings, Dimitrios Irodotou and Francesco Rizzuto

Nature of star formation in first galaxies . . . . . . . . . . . . . . . . . . . . . . . 39

Mahavir Sharma

The formation of Supersonically Induced Gas Objects (SIGOs)
with H2 cooling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Yurina Nakazato, Gen Chiaki, Naoki Yoshida, Smadar Naoz,
William Lake and Chiou Yeou

An idealized setup for cosmological evolution of baryonic gas
in isolated halos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

S. Dattathri and P. Sharma

Detecting cosmic filamentary network with stochastic Bisous model . . . . . . . 54

Moorits Mihkel Muru

Absorption spectra from galactic wind models: a framework to link PLUTO
simulations to TRIDENT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Benedetta Casavecchia, Wladimir E. Banda-Barragán, Marcus Brüggen
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Preface

This special volume includes contributions from the IAUS 362 Symposium, The
Predictive Power of Computational Astrophysics as a Discovery Tool. Computational
astrophysics indeed rapidly becomes an indispensable tool for data-handling and mak-
ing scientific discoveries in astronomy. A spectacular example is the precise calculation
of gravitational wave forms coupled with sophisticated algorithms for signal analysis,
together enabling a reliable gravitational wave detection. The main objective of this
Symposium was to capitalize on these and other exciting advances. Our intention was to
bring together both top scientists and students in a broad variety of research fields to
summarize major achievements and outstanding challenges from theory and observations.
The initial plan was to hold a meeting in France, in June 2020. For obvious reasons we

first had to postpone the Symposium until 2021, and then we decided to make it a fully
online event in November 2021. Still, this has not prevented us from having a diverse and
fruitful meeting. We have considered various options for organizing this event, including
available commercial solutions, and finally decided that a professional Zoom account
(kindly provided by the IAU) in combination with a dedicated Slack working space
would fit all our needs. That proved to be a viable solution. We also offered a WonderMe
space for private discussions.
The list of registered participants is just over 200 and consists of representatives from

35 countries, with two most significant delegations from the USA and Russia. While
online meetings do have some disadvantages, the total participant number far exceeds
the number of participants that had registered for the initial dates. Online format has
allowed the Symposium to be attended by people from underrepresented countries, which
would otherwise have not been able to participate.
The scientific program of the Symposium was quite extended with 17 invited talks, 95

contributed talks, and 23 posters, and consisted of whole-day sessions. As we had to take
time zones into account, it was impossible to organize truly topical sessions, but we still
succeeded in keeping some subject organization, while respecting speakers’ comfort. Two
technical support teams from Japan and Russia provided Zoom and Slack functioning,
distribution of links, time keeping etc.
Overall, the symposium was very inspiring and, hopefully, useful. All the presented

talks were quite informative. Of course, some of them raised lots of questions, but it is a
normal situation in science, and it does not mean that they are not interesting. The sym-
posium participants were of very different levels, from students to a Nobel prize winner.
The range of topics was also very broad, therefore the SOC spent a lot of time trying
to combine wideness and deepness. Finally, we managed to reach a good combination of
reviews and contributed talks that gave us both an extensive introduction to main topics
and the highest level of specific studies.
We wish to express our gratitude to Edouard Audit and his team at CEA for setting

up the registration desk and handling the bookings. The Symposium would have been
impossible without technical and financial assistance of the University of Tokyo and the
Institute of Astronomy of the Russian Academy of Sciences.

Dmitry Bisikalo
Dmitri Wiebe

Christian Boily
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