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Abstract

The Institute of Astrophysics (IA) at the Pontificia
Universidad Catdlica de Chile (PUC) has, as of Decem-
ber 31st, 2020, 15 active faculty members, one emeri-
tus professor, 22 postdoctoral researchers, and about 30
graduate students. IA members published together 194
refereed articles in peer-review journals during 2020. In
the academic year 2020, 15 students received their Li-
cenciatura degree, 7 obtained a M.Sc., and one a PhD
degree.

1 Introduction

The Instituto de Astrofisica (Institute of Astro-
physics, TA) is one of the two academic divisions of the
Faculty of Physics of Pontificia Universidad Catdlica de
Chile (PUC). The Institute offers an undergraduate (Li-
cenciatura) degree in Astronomy, and PhD and Master’s
programmes in Astrophysics.

The TA is becoming an international center of ex-
cellence for studies in the field of Astrophysics, cover-
ing a broad range of topics in observational and theo-
retical astrophysics, and is preparing the next genera-
tions of students that will benefit from the superb ob-
servational facilities available to astronomers working in
Chilean institutions and their collaborators. In addition,
the TA together with the associated Center for Astro-
Engineering (AIUC) are engaged in innovative telescope
instrumentation projects and high-performance comput-
ing programs for astrophysical simulations data mining.
In this report, we review the main activities at IA from
January 1st 2020 until December 31st 2020. The TA
activities and details can be reached at the web page
http://www.astro.uc.cll

2 DPersonnel Changes in 2020
2.1 Faculty

e Prof. Dr. Jorge Cuadra left the Institute on Febru-
ary 2020.

e Prof. Dr. Patricia Tissera arrived at the Institute
on September 2020

e Prof. Dr. Cristébal Petrovic arrived at the Institute
on October 2020.

2.2 Postdoc Arrivals

e Dr. Elizabeth Artur de la Villarmois, from University
of Copenhagen, Dinamarca

e Dr. Francisco Cesar De Gerénimo, from Universidad
Nacional de La Plata (UNLP), Argentina

e Dr. Carolina Elizabeth Finlez Ruiz, from Universi-
dad de Concepcién, Chile

2.3 Postdoc Departures

e Dr. Rafael Andrés Brahm Scott, left to take a posi-
tion as Academic, Universidad Adolfo Ibafiez, San-
tiago, Chile

e Dr. Julio Alberto Carballo Bello, left to take a posi-
tion as Researcher, Universidad de Tarapacda, Chile

e Dr. Nicolas Cuello, left to take a position as Marie
Curie Postdoc Fellow, France

e Dr. Holger Drass, lives in Chile

e Dr. Evelyn Joanne Johnston, left to take a faculty
position at Universidad Diego Portales, Chile

e Dr. Andrea Kulier, lives in Netherlands

e Dr. Boris Alejandro Panes Saavedra, lives in Chile
e Dr. Athanasios Papageorgiou, lives in Greece

e Dr. Roberto Puddu, lives in Italy.

e Dr. Federica Ricci, took a position in Bologna, Italy

e Dr. Christopher Michael Post Russell, took a posi-
tion as postdoc, University of Delaware, USA

e Dr. Fabio Vito, took a postdoc position in Pisa, Italy.

3 TIA Members
3.1 Faculty
List of faculty members at the TA as of late 2020.


http://www.astro.uc.cl
http://www.astro.uc.cl

Dr. Felipe Barrientos, Associate Professor, IA Direc-
tor since August 2020 (PhD University of Toronto,
Canada, 1999) — Galaxy evolution and morphology.
Elliptical galazies. Clusters of galazies. Observa-
tional cosmology.

Dr. Franz E. Bauer, Associate Professor, Head of the
Computing Area (PhD University of Virginia, USA,
2001) — AGN Demographics, Feeding, and Fvolution.
Coeval Growth of Galaxies and Super-Massive Black
Holes. Deep Blank-field Surveys (Radio through X-
ray). Nearby Supernovae and X-ray Binaries. Struc-
ture Formation and Galazy Cluster Fvolution.

Dr. Mércio Catelan, Full Professor (PhD Universi-
dade de Sao Paulo, Brazil, 1996) — Stellar structure
and evolution. Globular clusters. Variable stars.
Stellar Populations. Galaxy formation and evolu-
tion.

Dr. Julio Chanamé, Assistant Professor, Head of the
Graduate Office (PhD The Ohio State University,
USA, 2005) — Stellar dynamics. The Milky Way and
the Local Group. Stellar structure and evolution.

Dr. Alejandro Clocchiatti, Full Professor (PhD Uni-
versity of Texas at Austin, USA, 1995) — Supernovae,
near and far. Radiative Transfer. Galaxy Clusters.
Cosmology.

Dr. Rolando Diinner, Associate Professor, IA Aca-
demic Secretary (PhD PUC, 2009) — Large scale
structure and cosmology. Astronomical instrumenta-
tion. Experiments to measure the Cosmic Microwave
Background fluctuations.

Dr. Gaspar Galaz, Full Professor, Director of the UC
Observatory (PhD Université de Paris, France, 1998)
— Stellar populations in galaxies. Galaxy evolution.
Low surface brightness galazies. Statistical proper-
ties of the galaxy distribution.

Dr. Viviana Guzmaén, Assistant Professor, Head of
Seminars and Colloquia (PhD Université Pierre et
Marie Curie, France, 2013) — Astrophysics of Star
and Planet formation. Astrochemistry. Protoplane-
tary disks. Sub-millimeter astronomy.

Dr. Leopoldo Infante, Full Professor, on leave as Di-
rector of Las Campanas Observatory, Carnegie In-
stitution for Science. (PhD University of Victoria,
Canada, 1990) — Galaxy and structure evolution.
Pairs, groups and clusters of galaxies. LSB, dwarf
and star forming galazies in relation to environment.
High-z QSOs. Correlation functions. The very high
redshift universe.

e Dr. Nelson Padilla, Full Professor, CATA-UC Di-

rector (PhD Universidad Nacional de Cérdoba, Ar-
gentina, 2001) — Numerical astrophysics. Galazy and
Structure Formation. Cosmology.

Dr. Cristébal Petrovich, Assistant Professor (PhD
Princeton University, USA, 2015) — Planet formation
and evolution. Orbital dynamics. Ezxoplanet demo-
graphics. Gravitational wave sources.

Dr. Thomas H. Puzia, Associate Professor, Head
of the Outreach Office and Head of Infrastructure
(PhD Ludwig-Maximilians-Universitdt Miinchen,
Germany, 2003) — Large-Area Surveys of Baryonic
Structures of nearby Galaxy Clusters and Groups.
Hierarchical Structure Formation. Mass Assembly
of Clusters and Galaxies. Star clusters and Star
Cluster Systems. Chemical evolution and enrich-
ment histories of galazies. Galazy formation and
evolution. Stellar dynamics. Stellar populations.
Population synthesis models. Stellar abundances.

Dr. Hernén Quintana, Professor Emeritus (PhD
Cambridge University, UK, 1973) — Observational
astrophysics. Clusters of galaxies. Interacting galaz-
1es. Large scale structure.

Dr. Patricia Tissera, Associate Professor (PhD Uni-
versidad de Cérdoba, 1995) — Formation and evolu-

tion of galaxies; Numerical simulations; The Milky
Way

Dr. Ezequiel Treister, Associate Professor, Head of
the Research and Postdoctoral Offices (PhD Univer-
sidad de Chile, Chile, 2005) — Extragalactic astron-
omy, active galactic nuclei, galazy evolution, black
holes.

Dr. Manuela Zoccali, Full Professor (PhD Universita
degli Studi di Padova, Italy, 2000) — Stellar Popula-
tions in the Milky Way. The Galactic Bulge. Star
Clusters. Chemical Abundances.

3.2 Postdoctoral Researchers

List of postdoctoral researchers at the IA as of late 2020:

e Dr. Elizabeth Artur de la Villarmois (PhD. Univer-

sity of Copenhagen, Dinamarca, 2019)—- REVEAL-
ING THE PHYSICAL AND CHEMICAL EVOLU-
TION OF PLANET-FORMING DISKS

Dr. Laura Marcela Becerra Bayona (PhD. Sapienza
University of Rome, Italia, 2018)— The Stability of
the Magnetic Field in Stratified Stars

Dr. Francisco Javier Castillo Andahur (PhD. Univer-
sidad de Chile, Chile, 2017)- MAGNETIC FIELD
EVOLUTION IN NEUTRON STAR CORES



Dr. Rodrigo Andrés Contreras Ramos (PhD. Uni-
versidad de Bologna, Italia, 2010)- Variable stars,
proper motions, milky way

Dr. Giuseppe D’Ago (PhD. Universita degli Studi di
Salerno, Italia, 2015)— Automatic Analysis of Large
Spectroscopic Databases

Dr. Demetra De Cicco (PhD. University of Naples -
Federico II, Italia, 2017)— Variable AGN Science for
New-Generation Surveys

Dr. Francisco Cesar De Gerénimo (PhD. Universidad
Nacional de La Plata (UNLP), Argentina, 2019)— Es-
tudio Teorico de Enanas Blancas Ultramasivas Pul-
santes y Sus Aplicaciones

Dr. Luciano Noé Del Valle Bertoni (PhD. Universi-
dad de Chile, Chile, 2016)— Water delivery to terres-
trial planets

Dr. Paul Eigenthaler (PhD. University of Vienna,
Austria, 2011)— Chasing Ghosts in the Nearby Uni-
verse -An unprecedented Study of the Dwarf Galaxy
Populations in the Centaurus A Group and the For-
max Galazxy Cluster

Dr. Carolina Elizabeth Finlez Ruiz (PhD. Universi-
dad de Concepcién, Chile, 2019)— Analysis of MUSE
data for nearby AGN

Dr. Timothy Paul Hewlett (PhD. University of St
Andrews, Reino Unido de Gran Bretana e Irlanda
del Norte (el), 2019)- CONICYT Anillo PIA. Mor-
phological Study of AGN host galaxies

Dr. Melissa Janice Hobson (PhD. Aix-Marseille
University, Francia, 2019)- Warm giant exoplan-
ets through photometry and radial velocities

Dr. Sam Kim (PhD. University of California, Es-
tados Unidos de América (los), 2012)— -ALMA ob-
servations for Gamma-ray Burst Afterglow of Bi-
nary Neutron Star Merger. Gravitationally Lensed
Ezxtended Lyman Alpha Emission behind the Hubble
Frontier Field.

Dr. Regis Lachaume (PhD. Université Joseph
Fourier, Francia, 2003)- Optical/IR long-baseline
interferometry

Dr. Juan Aldebardn Magana Zapata (PhD. Uni-
versidad Nacional Auténoma de México (UNAM),
México, 2013)— Modelos alternativos de materia os-
cura

Dr. Marcelo Daniel Mora Genskowsky (PhD. Uni-
versitdt Ludwing-Maximilian U, Alemania, 2008)—

Star forming regions in distorted galazies and Star
clusters

Dr. Alvaro Alonso Rojas Arriagada (PhD. Université
de Nice, Francia, 2016)— Milky Way y Local Group

Dr. Marfa Paula Ronco (PhD. Universidad Nacional
de La Plata (UNLP), Argentina, 2018)— Planet for-
mation in binary systems: linking different forma-
tion stages

Dr. Yu Rong (PhD. University of Chinese Academy
of Sciences, China, 2016)— The Study of Properties
And Formation of Ultra-diffuse Galazies

Dr. Paula Andrea Sdnchez Sdez (PhD. Universidad
de Chile, Chile, 2019)~ AGN wvariability studies in
the context of the ALeRCE project

Dr. Chelsea Elizabeth Spengler (PhD. University of
Victoria, Canadd, 2018)— The Origins and Growth
of Nuclear Star Clusters

Dr. Giacomo Venturi (PhD. Universita degli Studi di
Firenze, Italia, 2019)— Ezxploring outflows and feed-
back from active galactic nuclei through integral field
spectroscopy

Support for the postdoctoral fellows comes mostly

from the national FONDECYT program, grants from
the Joint ESO-Chile Committee for the Development
of Astronomy in Chile, the ALMA-CONICYT and
Gemini-CONICYT funds, the Millennium Scientific Ini-
tiative, and the Basal program (see §.

3.3 Administrative and Technical Staff

Ricardo Acevedo — Journalist
Luis Mauricio Barz — Caretaker

Mario Castro — Telescope Engineer at PUC Obser-
vatory at Santa Martina

Karina Charris — Postdoctoral Office Coordinator
Carmen Gloria Cordovez — Administrative Assistant

Daniela Ferndndez (B.Sc. PUC, 2014) — Resident As-
tronomer at PUC Observatory at Santa Martina

Lilena Montenegro — Administrative Assistant of
Center for Astro-Engineering, AIUC

Carolina Munoz — Research analist

Carol Rojas (M.Sc. PUC, 2016) — Communication
and Outreach manager. Carol left the Instituto in
late 2020 to join Las Campanas outreach depart-
ment.



e Juan Véliz — IT Systems Manager and Software Spe-
cialist

e Mariela Villanueva — IT Systems Assistant Manager

3.4 Recognitions, Awards, Sabbaticals, others

Two professors finished a one year sabbatical
leave. Alejandro Clocchiatti returned in June 2020
and Manuela Zoccali in August 2020.

Prof. N. Padilla was a Fellow of the Institute for Ad-
vanced Studies at Durham University, UK, in 2020.

4 Academic Programmes and Teaching

The TA offers graduate and undergraduate pro-
grammes in Astrophysics, as detailed below. Our faculty
members are in charge of all Astrophysics courses, both
for our programmes and for students from other majors,
plus some courses on Physics.

During 2020, we taught 27 semester-long courses,
which can be categorized as follows:

e Astrophysics undergrad core courses (7)
e Astrophysics graduate core courses (3)
e Astrophysics elective courses (5)

e Sections of Astronomy/Physics courses for non-
majors (8)

e Physics service courses (4)

4.1 Graduate Programme

The TA offers PhD and Master programmes in Astro-
physics. They include core courses on Physical Processes
in Astrophysics, Advanced Stellar Astrophysics, and Ad-
vanced Extragalactic Astrophysics. The programmes are
completed with elective courses, supervised research, and
a thesis. Students typically start research projects dur-
ing their first year.

4.1.1 Degrees obtained

e (César Jorge Calderén Galaz obtained his degree in
Magister en Astrofisica defending his thesis titled
”Identifying the best candidates for indirect dark
matter detection among dwarf spheroidal galaxies”
supervised by Nelson Padilla

e Manuel Herndn Barrientos Laurence obtained his de-
gree in Magister en Astrofisica defending his the-
sis titled ”New Constraints for the Initial-to-Final
Mass Relation of White Dwarfs” supervised by Julio
Chanamé

e Julio Ariel Olivares Carvajal obtained his degree in
Magister en Astrofisica defending his thesis titled

"MUSE Spectroscopy in Dense Stellar Fields: A Pi-
lot Study for VVV-CL001 Cluster” supervised by
Manuela Zoccali

e Jonathan Sebastidn Gémez Uribe obtained his de-
gree in Magister en Astrofisica defending his the-
sis titled "Merger Tree Comparison: Impact on the
Semi-Analytic Model GALFORM?” supervised by
Nelson Padilla

e Carolina Paz Andonie Bahamondes obtained his de-
gree in Magister en Astrofisica defending her thesis
titled ” Characterizing the Fe Ka line variability in a
large sample of AGN” supervised by Franz Bauer

e Karen Ximena Ribbeck Valenzuela obtained his de-
gree in Magister en Astrofisica defending her thesis
titled ” Characterization of the Dwarf Galaxy Popu-
lation in the Centaurus A Environment” supervised
by Thomas Puzia

e Felipe Sebastian Zepeda Gonzélez obtained his de-
gree in Magister en Astrofisica defending his the-
sis titled ”Fast Radio Bursts: Constraining possible
astrophysical scenarios from a particle acceleration
model” supervised by Andreas Reisenegger

e Dr. Marco Alfonso San Martin Hormazabal ob-
tained his degree in Doctorado en Astrofisica de-
fending his thesis titled ”Observational constraints
in Delta Gravity: CMB and supernovas” supervised
by Jorge Alfaro

4.1.2  New students

During 2020, 9 students were admitted to our PhD
programme:

e Sergio André Best Reyes

e Ernesto Antonio Camacho Iniguez

e Alvaro Enrique Hernédn Valenzuela Navarro
e Julio Ariel Olivares Carvajal

e Catalina Isabel Casanueva Villarreal

e Carolina Maritza Cenzano Silva

e Catalina Francisca Labayru Fernandez

e Cristébal Andrés Moya Sierralta

e Priscilla Behar Jorge

Also, 5 students were admitted to our MSc pro-
gramme:

e Victor Manuel Moraga Mejias



Francisca Macarena Espinoza Rojas
e Juan Manuel Garrido Deutelmoser

Jaime Patricio Castillo Lara

e Javiera Katalina Diaz Berrios
e Almendra Paz del Moral Lobos

4.2 Undergraduate Programme

The programme has 186 students as of late 2020, who
are consistently drawn from the top 3% of the high school
seniors who take the nationally administered entrance
examination (PDT) each year.

A group of 33 new students registered in the pro-
gramme through the regular admission process started
in March 2020. The last admitted student got a weighted
average 721.85 points at the PDT. Additionally, 9 stu-
dents registered through various special programs.

Undergraduate students work full time during the
last semester of the program on a research project under
the supervision of a faculty member.

During 2020, 15 students obtained a Bachelor de-
gree. The students, their research subjects and supervi-
sors were the following:

e Juan Ignacio Espinoza Retamal, Estudio de la via-
bilidad de descubrir planetas como los del Sistema
Solar con TESS (Rafael Brahm)

e Avelyn Fernanda Garcia Araya, Photometric anal-
ysis of low mass ratio contact binary stars (Marcio
Catelan)

o Ariel Andres Gonzalez Carrasco, Desemperio de es-
trategias de observacion en el LSST: AGNs a z > 5.6
desde LF bolométrica y variabilidad segun pares de
visitas (Franz Bauer)

e Claudio Andrés Herndndez Vera, Complex organic
molecules in the Horsehead PDR (Viviana Guzman)

e Carlos Ivan Quezada Zurita, Implementacion de un
algoritmo de Random Forest para la clasificacion au-
tomdtica de estrellas variables en el survey VVV
(Manuela Zoccali)

e Vania Carolina Rodriguez Santana, Ezxperimentos de
Astronomia para la Enserianza en Colegios (Felipe
Barrientos)

e Nicolds Alejandro Rodriguez Segovia, Period Change
Rates in LMC Classical Cepheids (Marcio Catelan)

e Manuel Antonio Solimano Gambardella, Formacion
estelar en el Mediodia Cdsmico: una mirada multi-
banda a través de lentes gravitacionales fuertes (Fe-
lipe Barrientos)

e Alvaro Hernin Toro Ibarra, The distribution of
H2CO in the HD163296 protoplanetary disk (Vi-
viana Guzman)

e David Alejandro Flores Cabrera, Analysis of Eclips-
ing Binary Stars in the ALeRCE Late Classifier
(Marcio Catelan)

e Lucas Vladimir Soazo Parra, Diferenciacion quimica
entre nicleos pre-estelares y proto-estelares (Viviana
Guzman)

e Camila Andrea Varas Hernando, Contaminacion de
senal de Sunyaev Zel’dovich producto de emision de
galaxias miembro detectada en la banda de 220 GHz
de Atacama Cosmology Telescope (Rolando Dunner)

e Jorge Andrés Riveros Vergara, The excitation of CN
in the HD163296 protoplanetary disk (Viviana Guz-
man)

e Hector Sebastian Cabrera Vielma, Modelling atmo-
spheric emissions at Cerro Toco (Rolando Dunner)

e Erick Antonio Cardenas Hernandez, Una nueva mi-
rada a las diferentes tecnicas de obtencion de ima-
genes (Marcio Catelan)

5 Interdisciplinary Center: The UC Center for
Astro-Engineering, AIUC

5.1 Overview

Since its creation in 2009 as a joint venture between
the TA and the Faculty of Engineering, the AIUC Cen-
ter, strategically located on the 6th floor of the Innova-
tion Center at Universidad Catdlica, led by L. Infante,
has assembled a unique combination of staff, facilities
and alliances to provide state-of- the-art research in as-
tronomy and engineering applied to astronomy, building
collaborations between academia, industry and govern-
ment, and engaging with students to stimulate applied
science education and innovation.

5.2 Achievements during 2020

During 2020, the ATUC laboratory activities had to
be significantly reduced due to COVID related restric-
tions, maintaining only those tasks considered critical
for the ongoing research. Instead, most of the activity
was refocused towards studies that could be performed
remotely, such as simulations, modeling and data reduc-
tion.

In the area of CMB experiments, we continued par-
ticipating in the international collaborations ACT, Po-
larbear, CLASS, Simons Observatory and CCAT-prime.
Our contributions included big-data processing for ACT,
optical characterization and alignment for ACT, Polar-
bear and CLASS, technical and logistical developments



for Simons Observatory, optical alignment planning for
CCAT-prime, and on-site support for ACT, Polarbear
and CLASS.

We continued the development of a drone-based po-
larized calibration source for CMB experiments. The
system must provide better than 0.1 degrees in polariza-
tion angle accuracy, requiring a precise on-board metrol-
ogy system to provide exact position and orientation
information of the source while in flight. This year
we made significant progress demonstrating the perfor-
mance of our video-based photogrammetry for this, as-
sembled the mm-wave source in a 3D printed frame,
characterized the RF signal and its antenna properties
and presented our results in two international meetings
(“SPIE: Astronomical Telescopes and Instrumentation”,
and “CMB Calibration and Systematics Focus Work-
shop”).

6 Colloquia, seminars and science activities

Colloquia and seminars in the TA started early in
1990. However, since 2012, under the leading role of J.
Chanamé, the Institute organizes each year an aggressive
series of astronomy colloquia that, modeled after similar
programs with long traditions at major astronomical in-
stitutions in the world, targets outstanding speakers se-
lected not only for their scientific achievements but also
for their ability to communicate them well to a diverse
audience. Among the obvious advantages of a Collo-
quium series of such characteristics, this plan is part of
an integral effort by our Institute to improve the quality
of our Graduate program, adding even more stimulating
experiences to our daily scientific atmosphere.

6.1 Colloquia during 2020

e Marios Karouzos (Nature Astronomy) How to pub-
lish (and write) an impactful paper in Nature As-
tronomy and beyond (March 3)

e Cristobal Petrovich (Steward Observatory, Univer-
sity of Arizona) Dynamics and Astrophysics of Dark
Objects:  from planetary systems to merging black

holes (March 4)

e Macarena Lagos (Kavli Institute for Cosmological
Physics, University of Chicago, US) Multi-messenger
cosmology (March 24)

e Evelyn Johnston (PUC) Understanding Galazy Mass
Assembly and the Role of Nuclear Star Clusters
(March 31)

e Stefano Cavuoti (University of Naples, Federico II)
Machine Learning in Astrophysics - photo-z as a
template case (April 21)

Marcelo Mora (PUC) An interacting view of NGC
1427A (April 28)

Octavio Guilera (PUC/ Instituto de Astrofisica de
La Plata) Global models of planet formation (May
19)

Alejandro Clocchiatti (PUC) ATLAS-4: The second
Southern ATLAS telescope comes to Chile (June 2)

Luca Izzo (DARK/NBI, Copenhagen, Denmark)
Jet-cocoon signatures in broad-line supernovae asso-
ciated with gamma-ray bursts (June 16)

Julian Onions (University of Nottingham, UK) The
Far Side of the Moon, is it full of Aliens? (June 23)

Bruno Dias (Universidad Andrés Bello) The VIS-
CACHA survey - deep and resolved photometry of
star clusters in the Magellanic Clouds (August 11)

Gordon Richard (Drexel University, Pennsylvania,
USA) A Modern View of Quasars in the LSST Era
(August 18)

Ana Maria Aron (Escuela de Psicologia, PUC) Im-
poster Syndrome (August 25)

Maren Hempel (Universidad Andrés Bello) 10 years
of VVV & VVVX : Time to say ‘Good bye’ (Septem-
ber 8)

Chris Conselice (University of Nottingham, UK) The
Astrobiological Copernican Limit for Intelligent Life
(September 15)

Sebastian Ramirez (University of Antofagasta) Open
clusters, high-mass stars and the VVV/VVVX sur-
vey (September 29)

Anthony Brown (Leiden Observatory, Netherlands)
Gaia: mission status and results from the second
data release (October 6)

Kevin Schawinski (Co-founder & CEO — Modulos
AG) Bringing Machine Learning to the Right Level
of Abstraction (October 13)

Simon Casassus (Universidad de Chile) Warps in
protoplanetary disks (October 20)

Sgren Larsen (Radbound University (Netherlands))
Chemical abundances of extragalactic globular clus-
ters: new results and a surprise (October 27)

Ariana Cortesi (Observatorio de Valongo, Universi-
dade Federal do Rio de Janeiro, Brazil) Galazies’
morphologies in multi band surveys: the narcisms of
little differences (November 3)



e Nathan Leigh (Universidad de Concepcion) Chaos
in the Gravitational Three-Body Problem (November
10)

e Alan Fitzsimmons (Queens University Belfast, UK)
The DART and Hera missions, our first Planetary
Defence test (November 17)

e Paul Strom (Wilson) (University of Warwick, UK)
Ezxocomets from a Solar System perspective (Novem-
ber 24)

e Andre Izidoro (UNESP/Houston) The Solar System
and the Exoplanet Zoo: Making Sense of Planet For-
mation (December 1)

6.2 Seminars and talks
6.3 Golden Webinars in Astrophysics

Thanks to monetary support from CATA, we
launched our program of Golden Webinars in Astro-
physics. The speakers include Nobel laureates and
scientist at the bleeding edge of research. They are ori-
ented to the astronomical community worldwide and are
hosted via zoom by Thomas Puzia and Evelyn Johnston,
with Daniela Fernandez, Ricardo Acevedo and Carol Ro-
jas as Q&A support. The talks also include several TA
members and astronomers abroad as panel members.
These talks have an average of around 300 assistants
in the zoom webinar, with a total of several thousands
of assistants for the 28 talks conducted in 2020. Talks
are given in English with simultaneous translation to
Spanish.

6.3.1 List of 2020 Golden Webinars

1. James Peebles: The FExpanding Universe - Discovery
and Evidence (Jun 8)

2. Volker Springel: Hydrodynamical Simulations of
Galazy Formation (Jun 9)

3. Sandra Faber: Galazy Formation: What is Simple
and What remains Outstanding (Jun 10)

4. Stephen Wolfram: A New Fundamental Theory of
Physics and its implications for Astrophysics € Cos-
mology (Jun 11)

5. Didier Queloz: Ezoplanets, Farth Twins, Pathways
for the Origins of Life (Jun 12)

6. Brent Tully: Galazy Flows and the Formation of
Large Scale Structure (Jun 19)

7. Mike Brown: How the Icy Asteroids of the outer So-
lar System point our Way to Planet Nine (Jun 30)

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

. William Borucki: Kepler Space Mission; A Step in

the Journey to Find Our Place in the Universe (Jul
10)

. Jill Tarter: Searching for Aliens; Finding Ourselves

(Jul 27)

Jocelyn Bell Burnell: The Discovery of Pulsars - a
Graduate Student’s Story (Jul 27)

Roger Blandford: Black Holes Astrophysics: The
Role of Rotation (Aug 7)

Mike Nolan: Twenty Years of Bennu: From Arecibo
to Orbit (and Home Again) (Aug 14)

Chris Lintott: Surprises in Big Data: Adventures in
the Zooniverse (Aug 27)

Sara Saeger: Mapping the Nearest Stars for Habit-
able or Inhabited Worlds: Exoplanets and the Search
for Atmospheric Biosignature Gases (Sep 4)

Michael Merrifield: Observations of Nearby Galax-
ies — Not Just Beautiful But Also A Key To Their
Formation (Sep 11)

Simon White: Dark Matter Halos: their structure
and its consequences over 20 orders of magnitude in

mass, from that of rich galaxy clusters down to that
of the Earth (Sep 17)

Adam Riess: New Measurements of the Expansion
Rate of the Universe, Hints of New Physics? (Sep
25)

Joe Silk: The Future of Cosmology (Oct 2)

Makoto Yoshikawa: The Challenges of the Asteroid
Sample-Return Mission Hayabusa2 (Oct 9)

Rob Kennicutt: The Cosmic Ecosystem: Star For-
mation and Galaxy Evolution Through the Lens of a
Scaling Law - “Isn’t Star Formation a Bit Like the
Weather?” (Oct 16)

Suzanne Staggs: Charting the Trajectory of the Uni-
verse with the Atacama Cosmology Telescope — from
Initial Conditions through Structure Formation to
the Era of Dark Energy Domination (Oct 23)

Paul Hoyningen-Huene: What makes Science spe-
cial? Why is Science so reliable? (Oct 30)

Alexey Vikhlinin: Lynz: a Revolutionary X-ray Ob-
servatory with the Power to Transform our Under-
standing of the Cosmos through Unprecedented X-ray
Vision into the otherwise Invisible Universe (Nov 6)



24. Bob Williams: Probing the Distant Universe with the
Hubble Space Telescope (Nov 13)

25. Carlos Frenk: Cosmology at the Crossroads: a
Definitive Test of the Identity of Dark Matter (Nov
20)

26. Alvio Renzini: Galazy Scaling Relations and the Role
of Angular Momentum in Galazy Evolution (Nov 27)

27. William H. Press: A Quick Dive into Computational
Finance (Dec 4)

28. Jay Pasachoff: Solar Eclipses: Science and Mon-
day’s Spectacle (Dec 12)

7 Grants
7.1 Institute Grants

The Basal Centre for Astrophysics and Associated Tech-
nologies (CATA) is a large institutional grant from
CONICYT, Chile, awarded to the TA, the Astronomy
Department of Universidad de Chile, and the Astro-
physics Department of Universidad de Concepcién. This
Centre supports research in astrophysics, national and
international academic exchange, and collaborations
with the Observatories in Chile, providing funds for
research, graduate student fellowships, organisation of
workshops and conferences, and travel. The Pls in the
UC node are Nelson Padilla (Director of the node),
Ezequiel Treister and Felipe Barrientos. The focus of
the UC node is currently incrementing its efforts in
astronomical instrumentation and large databases and
computing for future observing facilities, in association
with the TA and the Center for Astro-Engineering.

7.2 Group Grants
7.2.1 Instituto Milenio

The Millennium Institute of Astrophysics (MAS) is
funded by the Millennium Scientific Initiative. It is ded-
icated to the study of stellar populations, supernovae,
transients, exoplanets, and the observation of the cen-
tral regions of the Milky Way. In 2020 MAS was led by
A. Jordan. During 2020, the associate members of MAS
at Universidad Catdlica included Marcio Catelan, Ale-
jandro Clocchiatti, Franz Bauer, and Manuela Zoccali;
roughly half of MAS associates belong to the Institute of
Astrophysics. One of the main characteristics of MAS is
the multidisciplinary approach, because the team is com-
posed not only by astronomers but also by statisticians,
who would help to handle and exploit large observational
databases becoming available.

7.2.2 Nucleos Milenio
7.2.8 Anillos

Anillo project: Formation and Growth of Supermassive
Black Holes is a CONICYT grant awarded to a team
of astronomers from Universidad de Concepcion, Uni-
versidad de Valparaiso and PUC (associate researcher:
Prof. Ezequiel Treister). This project carries out high-
level internationally competitive research exploring su-
permassive black holes as astrophysical objects. Specif-
ically, they work on three particularly relevant science
questions: 1)How do supermassive black holes initially
form? 2) How do supermassive black holes accrete on
the smallest scales, ranging from a few to a few hundred
Schwarzschild radii? 3) How can we probe supermassive
black hole growth through X-ray observations, both for
nearby AGN and as a function of cosmic time?

8 Exchange Agreements and International Net-
works

8.1 Bilateral agreements

The TA has agreements with several institutions with
the goal of strengthening its research activity and its
graduate program. These agreements allow exchange
visits of researchers and students. In some cases, the
thesis is recognised by both institutions, resulting in a
double PhD degree. Currently, we have agreements with
the Universities of Heidelberg (see §, Johns Hopkins,
Maryland, Padova, and Princeton.

8.2 UMI-FCA

The French—Chilean Joint International Astronomy
Unit (UMI-FCA) was established by agreement between
the CNRS and PUC, U. de Chile and U. de Concepcién.
This “Joint International Unit” facilitates collaborations
between astronomers of the participating institutions,
and allows them to use the facilities of their counterpart.

8.3 Collaboration with the University of Notre
Dame

In the last 3 years we have boosted a collaboration
between the Astronomy group at University of Notre
Dame (UND) and the TA. Prof. Cris Howk and Tim
Beers visited the IA several times, and in particular Prof.
Howk spend one sabbatical year in Chile, working with
Prof. Galaz. This collaboration is supported by PUC,
UND and Fundacién Luksic.

8.4 Heidelberg University-PUC Agreement

The Heidelberg University-PUC exchange program
was established in 2010 and the agreement for astron-
omy, funded by the German DAAD, was extended until
2024. The activities of the program consist of a joint
doctoral program, an academic exchange, the organiza-



tion of summer schools, and a strong outreach program
focused on school teacher workshops that is becoming
a highly sought-after program in Chile, attracting every
year more than 40 teachers.

8.5 Horizons 2020 LACEGAL Network

The number of mobility months that have benefited
the TA until 2020 are 56, for a total of 112,000 euros of
benefit that helped several postgraduate students, post-
docs and professors to participate in this exchange pro-
gram. In early 2020 Joaquin Sureda and Juan Magana
visited the University of Durham thanks to this exchange
program.

9 Office, Computing and Teaching facilities

The IA occupies 1,887 m? in a building at the San
Joaquin Campus of PUC, to the south of downtown San-
tiago. This includes offices for faculty, postdocs, grad-
uate students and administrative and technical staff, a
special room for our super-computers, and multimedia
conference rooms. The same building also hosts the
“Ninoslav Brali¢” auditorium, shared with Physics and
Mathematics, which seats 100 people. Since October
2015, some of the TA members who are also affiliated
to the Centre for Astro-Engineering (§ |5) are housed in
the newly-built UC Innovation Center, also in the San
Joaquin Campus.

Next to the TA building, the “Gauss” Physics and
Math library has a collection of ~30,000 books and jour-
nal volumes. Staff members, students and visitors also
have access to the University library system with more
than 300,000 books and hundreds of periodical publica-
tions, including around 60 titles in different branches of
physics. The University supports, in addition, on-line
access to all major astrophysics journals. Finally, the
TA hosts since 1998 the first Latin-American mirror of
NASA’s Astrophysical Data System (ADS).

The TA has a computer network maintained by a
full-time software engineer and two assistants. It in-
cludes a cluster, managed by the AIUC, consisting of
64 nodes with a total of 128 Intel Xeon Quad-Core
CPUs (512 cores), 1024 GB of RAM, 40 TB of disk
space (iSCSI), and a Linux system for 64-bit architec-
ture running over a 10 Gbps ethernet network (a 10 fold
increase with respect to the previous year). Develop-
ment and execution tools include Intel Fortran and Intel
C compilers (ifort, icc), mpich2, Distributed Resource
Management (DRM) software SGE (Sun Grid Engine),
and other standard tools (gec, g++, gfortran, etc). In
early 2013, this cluster was complemented by a brand-
new 520-core CPU cluster, with 18 Tflops, and 3 TB of
memory. In 2015 we installed the 64-core CPUs with
1TB of ram memory corresponding to the participation
of the TA in the National Lab for High Performance Com-

puting (NLHPC). In 2017 we installed additional CPU
nodes with 1.5Tb ram and 120 cores from the Newton-
CONICYT DPI20140114 (PI N. Padilla), and in 2018
additional 120 cores with 1.6Tb ram were financed by
Basal CATA and Newton-CONICYT DPI20140114 (PI
N. Padilla). To the original 30 TB of disk space we
have added 350TB of normal access disks and 45 TB of
fast I/0 disks, using funds provided by QUIMAL 130008
(PI N. Padilla). We also house a GPU cluster with 1792
NVidia Tesla Cores, with 96 GB of memory. Users at
IA have access to the cluster via personal accounts and
get access to the cluster resources by the DRM system
that defines use and priority of each user to the total re-
sources. Research Assistant Roberto Gonzélez dedicates
a fraction of their time to help manage the use of the
computing cluster.

9.1 UC Observatory at Santa Martina

The TA maintains a small Observatory (ODUC) in
the eastern outskirts of Santiago at an altitude of 1450 m,
some 60-minute drive from Campus, mostly dedicated to
teaching and astronomy laboratories for our undergrad-
uate students. Permanently installed in a joint dome
are a 50 cm telescope (the old ESO 50 cm), and a 40 cm
telescope (one of the two old CTIO 16-inch telescopes)
and, in a separate dome, a commercial Meade 40 cm used
with a CCD camera for basic teaching. The two profes-
sional telescopes have locally-upgraded control systems
and new instrumentation, including CCD and IR cam-
eras, spectrographs and a built in-house fiber spectro-
graph at the 50 cm. All three are controlled from a com-
mon control room when needed. The two professional
telescopes are partly used for testing and developing in-
strumentation and for some advanced student research
programs. A Meade 30 cm is available for visual obser-
vations by students and visitors. Besides, the site hosts
the dome of one of the SLOOH world network telescopes,
remotely controlled via the Web. In addition to the opti-
cal telescopes, two radio telescopes were installed in the
Observatory to teach radioastronomy. They are 2.5 and
3 meters in diameter and are equipped to observe at 21
cm wavelength in both single dish and interferometric
configurations. A small planetarium is also available to
teach students the celestial coordinate systems. Current
in situ activities are suspended due to the COVID-19
pandemic, but during the whole year there were online
star parties for general public, broadcasted as webinars
from Zoom and YouTube. The full list is included below

e 7 Abril: Superluna -Trilogfa de Superlunas (Episodio
10)

e 6 de Mayo:
(Episodio III)

e 16 de Junio: Star Party ODUC ”Nebulosas”

Superluna -Trilogia de Superlunas



e 23 de Junio: Star Party ODUC ”Cuimulos de estrel-
las”

e 30 de Junio: Star Party ODUC ”Planetas”

e 7 de Julio: Star Party ODUC ” Galaxias”

e 13 de Julio: ODUC Star Party - Jupiter en oposicién
e 20 de Julio: ODUC Star Party - Saturno en oposicién

e 23 de Julio: Star Party TA-ODUC Misién Lunar 1/8
”Luna Creciente”

e 27 de julio: Star Party TA-ODUC Misién Lunar 2/8
”Luna Cuarto Creciente”

e 30 de Julio: Star Party IA-ODUC Misién Lunar 3/8
”Luna Gibosa Creciente”

e 3 de Agosto: Star Party IA-ODUC Misi6én Lunar 4/8
”Luna Llena”

e 7 de Agosto: Star Party IA-ODUC Misi6én Lunar 5/8
”Luna Gibosa Menguante”

e 11 de Agosto: Star Party TA-ODUC Misién Lunar
6/8 ”Luna Cuarto Menguante”

e 14 de Agosto: Star Party TA-ODUC Misién Lunar
7/8 ?Luna Creciente Menguante”

e 21 de Agosto: Star Party TA-ODUC Misién Lunar
8/8 ” Afterparty”

e 16 de Septiembre: Star Party TA-ODUC Edicién
Planetaria ”Fosfina en Venus”

e 8 de Octubre: Star Party TA-ODUC Edicién Plan-
etaria "Neptuno Ultra Caliente”13 de Octubre:
Star Party IA-ODUC Edicién Planetaria ”Marte
en Oposicién”

e 21 de Diciembre: Star Party IA-ODUC ”La Gran
Conjuncién” (en directo desde el ODUC)

9.2 Manuel Foster Historical Observatory

The TA also maintains this historical observatory in
the Metropolitan Park on San Cristébal hill near down-
town Santiago. It was established in 1903 by an expedi-
tion from the Lick Observatory of the University of Cal-
ifornia, and purchased and donated to PUC in 1929 by
the lawyer, politician, and PUC professor Manuel Foster,
in this way starting astronomical activities at the Uni-
versity. It was used on and off until the early 1990s, but
is now no longer useful for research because of the strong
light pollution. In 2010, it was declared a National His-
toric Monument. It is being opened to the public on
selected days. Due to the COVID-19 pandemic the ob-
servatory wasn’t opened for Dia del Patrimonio or Dia
de la Astronomia, but remote activities were performed

(see
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10 Meetings supported
11 Owutreach

The members of the IA participated in numerous
outreach activities during 2020:

e The IA, through Carol Rojas and later Ricardo
Acevedo, organizes the ongoing series of weekly arti-
cles on astronomy for the general public| “Tendencias
de la Astronomia”], in the online version of the na-
tional newspaper “El Mercurio”. All these articles
are written by professors of the Institute.

e Various professors of the Institute are also contribut-
ing to the “Que pasa’| newsletter, by “La Tercera”.
This is organized by Ricardo Acevedo.

e IA shared continually astronomical information and
information about its IA members and activities for
general public on social networks on Facebook, Twit-
ter and Instagram.

e During January, IA organised the second version of
the outreach talks “Astronomia para las tardes de
verano”, organized by TA. Each of the five talks had
about 300 attendees, exceeding the capacity of the
rooms in which they were held (Casa Central and
Centro de Extensién UC). These talks were given by
the Alvaro Rojas and Profs. Thomas Puzia, Gaspar
Galaz and Viviana Guzman.

e The anillo project Formation and Growth of Su-
permassive Black Holes organised a series of talks
called “Astronomia en tu casa”, broadcast live via
YouTube. Ezequiel Treister contributed two talks,
including the opening one, and Gaspar Galaz con-
tributed one. EMOL also broadcasted the first four
talks of the cycle.

e The TA and ODUC team engaged in activities re-
lated to Dia del Patrimonio on May 2020, all cen-
tered around Observatorio Manuel Foster. Activities
included an interview with Béarbara Silva, writer of
Estrellas desde el San Cristobal; a theatre play pre-
sented by Tryo Teatro Banda company, and a conver-
sation about Foster’s history with several important
astronomers of the Chilean community, like Herndn
Quintana and Leopoldo Infante. Andres Couve,
minister of science, was also a participant. The
full playlist is in the YouTube channel of the insti-
tute: https://www.youtube.com/playlist?list=
PLnuCZ3nO0pWSE7ecGNsejjsOLLJ_kvMS-q

e Several IA professors gave talks at teacher workshops
organized in the framework of the Heidelberg—-PUC
exchange program at the Heidelberg Center in San-
tiago in January 2020 (see §[8.4).


https://www.emol.com/especiales/2016/tecnologia/columna-astronomia/columnas.asp
https://www.emol.com/especiales/2016/tecnologia/columna-astronomia/columnas.asp
https://www.latercera.com/canal/que-pasa/
https://www.youtube.com/playlist?list=PLnuCZ3n0pWSE7ecGNsejjs9LLJ_kvMS-q
https://www.youtube.com/playlist?list=PLnuCZ3n0pWSE7ecGNsejjs9LLJ_kvMS-q

e The YouTube channel |“Astrofisica UC’. continued
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to output material. In particular, Thomas Puzia and
Carol Rojas created the monthly webseries “Cielos
del Sur” which highlights the relevant astronomical
events of the month.

TA researchers were invited many times to speak
about astronomical topics on radio and television
programs and contributed numerous times to written
press contributions and articles.

The institute’s outreach team, led by Thomas Puzia,
traveled to the Villarica Volcano at Pucén, Region de
la Araucania, to stream the total solar eclipse 2020
(Dec 14) from the path of totality. This livestream
was followed by more than a hundred thousand peo-
ple worldwide. In addition, the UC team filmed the
event together with the Media UC team, a project
of the University’s Faculty of Communications, and
the musician Sadér in order to put together a docu-
mentary film about the event.

Refereed Publications

Members of the IA, including students and post-

docs, participated in 89 peer-reviewed articles published
in 2020. The full list is given below.

1.

Aguilera-Gomez, Chanamé, and Pinsonneault,
On Lithium-6 as a Diagnostic of the Lithium-
enrichment Mechanism in Red Giants, ApJ897, L20,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..897L. .20A

. Ahumada, Prieto, Almeida et al., The 16th Data Re-

lease of the Sloan Digital Sky Surveys: First Release
from the APOGEE-2 Southern Survey and Full Re-
lease of eBOSS Spectra, ApJS249, 3, https://ui.
adsabs.harvard.edu/abs/2020ApJS. .249....3A

Aiola, Calabrese, Maurin et al., The Atacama Cos-
mology Telescope: DR4 maps and cosmological pa-
rameters, JCAP 2020, 047, https://ui.adsabs.
harvard.edu/abs/2020JCAP...12..047A

Amante, Magana, Motta et al., Testing dark energy
models with a new sample of strong-lensing systems,
MNRAS498, 6013, https://ui.adsabs.harvard.
edu/abs/2020MNRAS.498.6013A

Ananna, Treister, Urry et al., Accretion History of
AGNs. II. Constraints on AGN Spectral Parameters
Using the Cosmic X-Ray Background, ApJ889, 17,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..889...17A
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10.

11.

12.

13.

14.

15.

. Ananna, Urry, Treister et al., Accretion History of

AGNs. III. Radiative Efficiency and AGN Contri-
bution to Reionization, ApJ903, 85, https://ui.
adsabs.harvard.edu/abs/2020ApJ. ..903. . .85A

Annuar, Alexander, Gandhi et al., NuSTAR observa-
tions of four nearby X-ray faint AGNs: low luminos-
ity or heavy obscuration?, MNRAS497, 229, https:
//ui.adsabs.harvard.edu/abs/2020MNRAS.497.
.229A

. Antoja, Ramos, Mateu et al., An all-sky proper-

motion map of the Sagittarius stream using Gaia
DR2, A&A635, 1.3, https://ui.adsabs.harvard.
edu/abs/2020A&A. . .635L. ..3A

. Aravena, Boogaard, Génzalez-Léopez et al., The

ALMA Spectroscopic Survey in the Hubble Ultra
Deep Field: The Nature of the Faintest Dusty Star-
forming Galaxies, ApJ901, 79, https://ui.adsabs.
harvard.edu/abs/2020ApJ...901...79A

Artola, Beroiz, Cabral et al., TOROS optical follow-
up of the advanced LIGO-VIRGO O2 second obser-
vational campaign, MNRAS493, 2207, https://ui.
adsabs.harvard.edu/abs/2020MNRAS.493.2207A

Assef, Brightman, Walton et al., Hot Dust-obscured
Galaxies with Excess Blue Light, ApJ897, 112,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..897..112A

Astudillo-Defru, Cloutier, Wang et al., A hot ter-
restrial planet orbiting the bright M dwarf L 168-
9 unveiled by TESS, A&A636, A58, https://ui.
adsabs.harvard.edu/abs/2020A&A. . .636A. .58A

Astudillo, Protopapas, Pichara Huijse et al., An In-
formation Theory Approach on Deciding Spectro-
scopic Follow-ups, AJ159, 16, https://ui.adsabs.
harvard.edu/abs/2020AJ....159...16A

Bakos, Bayliss, Bento et al., HATS-71b: A Giant
Planet Transiting an M3 Dwarf Star in TESS Sector
1, AJ159, 267, https://ui.adsabs.harvard.edu/
abs/2020AJ....159..267B

Baronchelli, Nandra, and Buchner, Relativistic ac-
cretion disc reflection in AGN X-ray spectra at z =
0.5 — 4: a study of four Chandra Deep Fields, MN-
RAS498, 5284, https://ui.adsabs.harvard.edu/
abs/2020MNRAS.498.5284B

. Battistelli, Ade, Alberro et al., QUBIC: The Q &

U Bolometric Interferometer for Cosmology, Journal
of Low Temperature Physics 199, 482, https://ui.
adsabs.harvard.edu/abs/2020JLTP. .199. .482B


https://www.youtube.com/channel/UCyCyGFLfUZhaly2WsXJIXAQ/
https://ui.adsabs.harvard.edu/abs/2020ApJ...897L..20A
https://ui.adsabs.harvard.edu/abs/2020ApJ...897L..20A
https://ui.adsabs.harvard.edu/abs/2020ApJS..249....3A
https://ui.adsabs.harvard.edu/abs/2020ApJS..249....3A
https://ui.adsabs.harvard.edu/abs/2020JCAP...12..047A
https://ui.adsabs.harvard.edu/abs/2020JCAP...12..047A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.6013A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.6013A
https://ui.adsabs.harvard.edu/abs/2020ApJ...889...17A
https://ui.adsabs.harvard.edu/abs/2020ApJ...889...17A
https://ui.adsabs.harvard.edu/abs/2020ApJ...903...85A
https://ui.adsabs.harvard.edu/abs/2020ApJ...903...85A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.497..229A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.497..229A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.497..229A
https://ui.adsabs.harvard.edu/abs/2020A&A...635L...3A
https://ui.adsabs.harvard.edu/abs/2020A&A...635L...3A
https://ui.adsabs.harvard.edu/abs/2020ApJ...901...79A
https://ui.adsabs.harvard.edu/abs/2020ApJ...901...79A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.493.2207A
https://ui.adsabs.harvard.edu/abs/2020MNRAS.493.2207A
https://ui.adsabs.harvard.edu/abs/2020ApJ...897..112A
https://ui.adsabs.harvard.edu/abs/2020ApJ...897..112A
https://ui.adsabs.harvard.edu/abs/2020A&A...636A..58A
https://ui.adsabs.harvard.edu/abs/2020A&A...636A..58A
https://ui.adsabs.harvard.edu/abs/2020AJ....159...16A
https://ui.adsabs.harvard.edu/abs/2020AJ....159...16A
https://ui.adsabs.harvard.edu/abs/2020AJ....159..267B
https://ui.adsabs.harvard.edu/abs/2020AJ....159..267B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.5284B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.5284B
https://ui.adsabs.harvard.edu/abs/2020JLTP..199..482B
https://ui.adsabs.harvard.edu/abs/2020JLTP..199..482B

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Becker, Pichara, Catelan et al., Scalable end-to-
end recurrent neural network for variable star clas-
sification, MNRAS493, 2981, https://ui.adsabs.
harvard.edu/abs/2020MNRAS.493.2981B

Bergner, Oberg, Bergin et al., An Evolutionary
Study of Volatile Chemistry in Protoplanetary Disks,
ApJ898, 97, https://ui.adsabs.harvard.edu/
abs/2020ApJ...898...97B

Boardman, Zasowski, Seth et al, Milky Way
analogues in MaNGA: multiparameter homogene-
ity and comparison to the Milky Way, MN-
RAS491, 3672, https://ui.adsabs.harvard.edu/
abs/2020MNRAS.491.3672B

Boardman, Zasowski, Newman et al., Are the Milky
Way and Andromeda unusual? A comparison
with Milky Way and Andromeda analogues, MN-
RAS498, 4943, https://ui.adsabs.harvard.edu/
abs/2020MNRAS.498.4943B

Boogaard, van der Werf, Weiss et al., The ALMA
Spectroscopic Survey in the Hubble Ultra Deep
Field: CO Excitation and Atomic Carbon in Star-
forming Galaxies at z = 1 — 3, ApJ902, 109,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..902..109B

Brahm, Nielsen, Wittenmyer et al., TOI-481 b and
TOI-892 b: Two Long-period Hot Jupiters from the
Transiting Exoplanet Survey Satellite, AJ160, 235,
https://ui.adsabs.harvard.edu/abs/2020AJ. ..
.160..235B

Bulla, Miller, Yao et al., ZTF Early Observations
of Type Ia Supernovae. III. Early-time Colors As
a Test for Explosion Models and Multiple Popula-
tions, ApJ902, 48, https://ui.adsabs.harvard.
edu/abs/2020ApJ...902...48B

Calder6n, Cuadra, Schartmann et al., Three-
dimensional simulations of clump formation in stel-
lar wind collisions, MNRAS493, 447, https://ui.
adsabs.harvard.edu/abs/2020MNRAS.493. .447C

Calderén, Cuadra, Schartmann et al., Stellar Winds
Pump the Heart of the Milky Way, ApJ888, L2,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..888L...2C

Carmo, Ferreira Lopes, Papageorgiou et al., Re-
covering variable stars in large surveys: EA,;
Algol-type class in the Catalina Survey, MN-
RAS498, 2833, https://ui.adsabs.harvard.edu/
abs/2020MNRAS.498.2833C

12

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Carvajal, Bauer, Bouwens et al., The ALMA Fron-
tier Fields Survey. V. ALMA Stacking of Lyman-
Break Galaxies in Abell 2744, Abell 370, Abell
S1063, MACSJ0416.1-2403 and MACSJ1149.5+2223,
A&A633, A160, https://ui.adsabs.harvard.
edu/abs/2020A&A. . .633A.160C

Castillo et al., Two-fluid simulations of the magnetic
field evolution in neutron star cores in the weak-
coupling regime, MNRAS498, 3000, https://ui.
adsabs.harvard.edu/abs/2020MNRAS.498.3000C

Cheng, Anguiano, Majewski et al., Exploring
the Galactic Warp through Asymmetries in the
Kinematics of the Galactic Disk, ApJ905, 49,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..905...49C

Choi, Hasselfield, Ho et al., The Atacama Cosmology
Telescope: a measurement of the Cosmic Microwave
Background power spectra at 98 and 150 GHz, JCAP
2020, 045, https://ui.adsabs.harvard.edu/abs/
2020JCAP...12..045C

Clerc, Kirkpatrick, Finoguenov et al., SPIDERS:
overview of the X-ray galaxy cluster follow-up
and the final spectroscopic data release, MN-
RAS497, 3976, https://ui.adsabs.harvard.edu/
abs/2020MNRAS . 497 .3976C

Coccato, Jaffé, Cortesi et al., Formation of SOs in
extreme environments I: clues from kinematics and
stellar populations, MNRAS492, 2955, https://ui.
adsabs.harvard.edu/abs/2020MNRAS.492.2955C

Cohen, Goudfrooij, Correnti et al., The Strikingly
Metal-rich Halo of the Sombrero Galaxy, ApJ890, 52,
https://ui.adsabs.harvard.edu/abs/2020ApJ.
..890...52C

Contreras, Rincén, Panotopoulos et al., Black
hole shadow of a rotating scale-dependent black
hole, Phys.Rev.D101, 064053, https://ui.adsabs.
harvard.edu/abs/2020PhRvD.101f4053C

Cooke, Pollacco, Almleaky et al., Two Transiting
Hot Jupiters from the WASP Survey: WASP-150b
and WASP-176b, AJ159, 255, https://ui.adsabs.
harvard.edu/abs/2020AJ....159..255C

Cortes-Rangel, Zapata, Toald et al., ALMA Obser-
vations of the Extraordinary Carina Pillars: HH
901/902, AJ159, 62, https://ui.adsabs.harvard.
edu/abs/2020AJ....159...62C

Cowie, Barger, Bauer Gonzilez-Lépez et al., On
the Absence of High-redshift AGNs: Little Growth
in the Supermassive Black Hole Population at


https://ui.adsabs.harvard.edu/abs/2020MNRAS.493.2981B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.493.2981B
https://ui.adsabs.harvard.edu/abs/2020ApJ...898...97B
https://ui.adsabs.harvard.edu/abs/2020ApJ...898...97B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.491.3672B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.491.3672B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.4943B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498.4943B
https://ui.adsabs.harvard.edu/abs/2020ApJ...902..109B
https://ui.adsabs.harvard.edu/abs/2020ApJ...902..109B
https://ui.adsabs.harvard.edu/abs/2020AJ....160..235B
https://ui.adsabs.harvard.edu/abs/2020AJ....160..235B
https://ui.adsabs.harvard.edu/abs/2020ApJ...902...48B
https://ui.adsabs.harvard.edu/abs/2020ApJ...902...48B
https://ui.adsabs.harvard.edu/abs/2020MNRAS.493..447C
https://ui.adsabs.harvard.edu/abs/2020MNRAS.493..447C
https://ui.adsabs.harvard.edu/abs/2020ApJ...888L...2C
https://ui.adsabs.harvard.edu/abs/2020ApJ...888L...2C
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