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The photographers Alessandro Della Bella and Daniel Rihs
have portrayed six female scientists of different scientific
fields who use CSCS supercomputers for their research
work: Nicola Spaldin (ETH Zurich), Cécile Miinch-Alligné
(HES-SO Valais-Wallis), Florina Ciorba (University of Basel),
Marina Krstic Marinkovic (ETH Zurich), Ulrike Lohmann (ETH
Zurich), Viola Vogel (ETH Zurich).



Thomas Schulthess, Director of CSCS.

Our Annual Report 2020 covers more science than previous edi-
tions. This is, for once, a positive consequence of the pandemic,
which caused conferences and trainings to be cancelled, mak-
ing the activity report a bit shorter than usual. More reports on
user research at CSCS were included instead. However, these
highlights represent only a small sample of the exciting and
often highly ambitious projects enabled by the CSCS research
infrastructure. These range from pure, basic research to the
targeted search for solutions to highly relevant social ques-
tions, such as the search for a vaccine or medication against
the SARS-Cov-2 virus. CSCS supported research in this latter
area by participating in the Swiss National Science Founda-
tion’s (SNSF) special call for proposals for research into the
SARS-Cov-2 virus, as well as in the Partnership for Advanced
Computing in Europe (PRACE) through the PRACE Fast Track
call for proposals. As always, an overview of the results achieved
with our flagship supercomputer "Piz Daint" can be found in
the list of publications.

We began installing the successor to "Piz Daint" — called "Alps"
— in the summer, with four computer cabinets completed so
far.In order to continue supporting research at a high level, the
new system will be based on an innovative, software-defined in-
frastructure that will enable highly efficient operation and pro-
vide our users with many more services tailored to their needs.

Expansion will take place in three phases; but until completion
and the commissioning of the new system in spring 2023, "Alps"
will be available to researchers together with "Piz Daint". More
detailed information about "Alps" and our procurement strate-
gy can be found in my interview on page 68, but the main point
is this: With "Alps", we are not simply procuring a new computer
that will be integrated into the unchanged computer centre,
but we are rather retrofitting our data centre in several phases
in the next three years.

Our core task remains, of course, to continuously operate and
improve a research infrastructure at CSCS that supports re-
searchers in the best possible way. It is therefore essential for
me and my team to keep expanding our own expertise. To this
end, we often work closely with researchers from various Swiss
universities. | would like to take this opportunity to thank not
only our partners in the various academic, research and service
institutions, but also the Executive Board of ETH Zurich and
especially my team.

Lastly, I am particularly pleased this year to introduce some of
the female researchers in high-performance computing who
are excelling within our research infrastructure. A brief portrait
of each researcher can be found between the different chap-
ters of the report. With all that said, | now invite you to browse
through our annual report and discover some of the exciting
stories of scientific achievement at CSCS in 2020.
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Foundedin 1991, CSCS develops and provides the key supercomputing
capabilities required to solve challenging problems in science and/or
society. The centre enables world-class research with a scientific user
lab that is available to domestic and international researchers through
a transparent, peer-reviewed allocation process. CSCS's resources are
open to academia, and are available as well to users from industry and

the business sector.

Piz Daint, Cray XC50, 27.2 PFlops ~ 2020: 54 955 535 node h
Piz Daint, Cray XC40, 2.2 PFlops 2019: 50 045 000 node h

2020: 134 projects, 2 270 users 2020: 116
2019: 124 projects, 1 883 users 2019: 115

2020: 9.8 Mio. CHF 2020: 23.6 Mio. CHF
2019: 2.9 Mio. CHF 2019: 21.2 Mio. CHF




User Lab Usage by Research Field

Mechanics & got/hers
6
Engineering 8% \

Earth & Environmental

Science 12% ™\ Chemistry &
" Materials 39%

Life Science
15%

Physics

24%

Computing Systems Overview
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User Lab Usage by Institution

University of Geneva

3% Empa
University of Basel 3%
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University of Bern \
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Name Model Installation/Upgrades User TFlops
Piz Daint Cray XC50/Cray XC40 2012/13/16/17 User Lab, UZH, NCCR Marvel, CHIPP 27154 + 2193
Grand Tavé Cray X40 2017 Research & Development 437
Tsa/Arolla Cray CS-Storm 500 2020 MeteoSwiss 1126

User Lab, Research & Development 4719

Alps HPE Cray EX 2020
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Nicola Spaldin - eH zurich e

“We're tremendously fortunate that the team at CSCS has been able
to keep the computers and support services running throughout the
pandemic, so in turn we have been able to continue our research and

education activities almost uninterrupted”.


https://theory.mat.ethz.ch/people/person-detail.MTc3MjY0.TGlzdC8yNDIzLDExMDc5MzA0OTc=.html

Name
Nicola Spaldin

Position
Full Professor, Department of Materials

Institution
ETH Zurich

Background
1991-1996  PhD in chemistry, University of California at Berkeley, USA
1996-1997 Postdoc in applied physics, Yale University, USA

1997-2010 Assistant, Associate and Full Professor in materials science, University of California at Santa Barbara, USA

2011-Present Professor, ETH Zurich

Area of research
Materials theory.

Specialised in
Electronic structure theory.

HPC means for me

The computer is my laboratory. It allows us to characterize our virtual materials in minute detail, seeing exactly where

the electrons go and what they do — and why.

Multiferroic Quantum Criticality

A peculiarity of quantum mechanics is that small things like
electrons can move around even at zero temperature, when
classically they should have no energy. Nicola Spaldin and her
team used high-performance computations to show how this
property causes the electric charges and the magnetic dipoles

of electrons to interact in unexpected ways, and that this can
affect their properties even at high temperature. This under-
standing could one day lead to a room-temperature supercon-
ductor. (Image: Nicola Spaldin)
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January

15/16 .

Peer review of PASC activities

The peer review of the projects and core program activities
supported by the Platform for Advanced Scientific Comput-
ing (PASC) took place on January 15-16 at the Universita della
Svizzera italiana in Lugano. The platform’s overarching goal is
to position Swiss computational sciences in the emerging ex-
ascale-era. It is complementary to the supercomputing-hard-

ware-focused elements of the Swiss High-Performance and
Networking (HPCN) initiative.

February
19

Webinar on getting started at CSCS

The CSCS user base acquires a number of new users every year,
so the webinar “Getting started at CSCS” is organized as a be-
ginner's guide to the User Lab. Attendees received instruction
on how to access CSCS systems, manage the computing and
filesystem resources, and run batch jobs.

March
17

COVID-19 Pandemic: First impact on CSCS opera-
tions

On Saturday, March 14, the canton of Ticino declared a state
of emergency. As of Tuesday, March 17, access to CSCS build-
ings was reduced to the absolute minimum; and as a conse-
quence, all staff except on-call service started working from
their homes. Despite these considerably more challenging cir-
cumstances, the centre was able to provide all services without
interruption and to remain effective and efficient.

Read
the article

CSCS joined the PRACE COVID-19 Fast Track Call
for Proposals

On March 24, PRACE announced the COVID-19 Fast Track Call
for Proposals to help scientists from all over Europe mitigate
the impact of the pandemic by granting easy access to the
European Tier-0 HPC facilities with a prompt and fast review
process.

April
01

23.6 Mio. node hours distributed in the User Lab
and PRACE

A total of 23.6 Mio. node hours were distributed in the first na-
tional call for proposals and in the PRACE Tier-0 Call 20 for the
allocation period between April 1, 2020 and March 31, 2021.

14

Webinar on “How to prepare the Technical Report
for proposal submission”

The webinar provided applicants with guidelines for the prepa-
ration of the Technical Report for the National and Tier-0 Calls
for Proposals.


https://www.cscs.ch/science/computer-science-hpc/2020/understanding-covid-19-and-mitigating-the-pandemic/
https://www.cscs.ch/publications/news/2020/peer-review-of-pasc-activities/

May
16 E)i.

Interruption of services after cyber-incident

Many HPC data centers worldwide, including CSCS, were para-
lyzed by a cyber-incident. CSCS closed external access to the
supercomputer infrastructure for one week to restore a safe
environment. The services provided to MeteoSwiss for weather
forecasts were not affected. An analysis of the cyber-incident
did not show any loss of information for our users.

Read
the article

UK and Switzerland’'s top supercomputers join
COVID-19 HPC Consortium

UK Research and Innovation (UKRI) and CSCS joined as first
European organizations the COVID-19 High Performance Com-
puting Consortium, which calls on government, industry, and
academia to volunteer free compute time and resources on
their world-class machines for COVID-19 research.

June

29/01

PASC20 Conference

The PASC20 Conference — with the theme “New Challenges,
New Computing Paradigms” — should have taken place at the
University of Geneva, Switzerland. Due to the pandemic, the
organizing committee decided to postpone the event by one
year. The 2021 edition of the conference is planned to take
place from July 5-8, 2021, at the same location.

Il ACTIVITY REPORT

July
06/08

Webinar on high-performance computing with
Python

A three-day course with lectures and hands-on sessions was of-
fered to show how the programming language Python can be
used on parallel computer architectures and how to optimize
critical parts of the kernel using various tools.

09

Webinar on best practices for ParaView

A webinar was organized to discuss the new features available
in ParaView 5.8, the procedures for connecting to CSCS ma-
chines from remote desktops, and some tips and tricks about
data 1/0 and the use of Python to drive both interactive and
batch sessions. The webinar included interactive live demon-
strations and gave users the chance to ask questions not just
about ParaView, but also about 3D scientific visualisation in
general.

13/24 [5.

Online CSCS-USI Summer School 2020

CSCS and Universita della Svizzera italiana hosted their annual
Summer School online this year due to COVID-19 restrictions,
but attendance tripled thanks to the remote accessibility of
the program. A total of 100 students and working professionals
logged on for the two-week series of lectures and “hands-on”
labs to learn about CPU/GPU hybrid high-performance com-

puting systems with a special focus on data analytics.

11


https://www.cscs.ch/publications/news/2020/shutdown-after-cyber-incident/
https://www.cscs.ch/publications/news/2020/uk-and-switzerlands-top-supercomputers-join-covid-19-hpc-consortium/
https://www.cscs.ch/publications/news/2020/shift-to-online-raises-attendance-for-cscs-usi-summer-school-2020/
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August

08

Call for PASC project proposals

In this call, PASC is seeking proposals for HPC software develop-
ment projects that address the broad availability, the quality,
and performance of software on GPU-accelerated supercom-
puting platforms.

31/01

Online User Lab Day

CSCS welcomed current and possible future users to two half-
day online sessions on August 31 and September 1. Attended
by researchers from a diverse range of scientific backgrounds
as well as hardware technicians and software developers, the
virtual event provided ample time for conversation with CSCS
staff about the current best practices and resources, as well as
the future services already on the horizon.

September

01

Start of EuroCC collaboration project

The goal of EuroCC is to support and strongly increase the na-
tional strengths of high-performance computing (HPC) compe-
tences, as well as high-performance data analytics (HPDA) and
artificial intelligence (Al) capabilities. The aim is to close exist-
ing gaps, increase usability of these technologies in the differ-
ent states, and provide a European excellence baseline. Within
the EuroCC project, CSCS is tasked with establishing a National
Competence Centre (NCC) in the area of HPC in Switzerland.

07/08

Multi GPU training with TensorFlow on "Piz Daint"
A two-day course on efficient and distributed training with
TensorFlow was organized to address the use of this tool on
“Piz Daint”. Attendees had the chance to observe how to run
distributed deep learning workloads and learn best prac-
tices for building efficient input pipelines that maximize the
throughput of deep learning models with TensorFlow.

21 /30 [

Online EuroHack20: GPU programming hackathon
The 6° GPU-programming hackathon took place online and en-
gaged a total of nine teams from Switzerland and around the
world for a total of 28 participants. With the support of expert
mentors, the hackathon was designed to help researchers port

their codes to a GPU-hybrid supercomputing environment.

October

01

24.0 Mio. node hours distributed in the User Lab
and PRACE

A total of 24.0 Mio. node hours were distributed to scientists in
the second national call for proposals and in the PRACE Tier-0
Call 21 for the allocation period between October 1, 2020 and
September 30, 2021.

12

Visit from the ETH Zurich Vice President for Research
Vice President for Research Prof. Detlef Glinther paid an inau-
gural visit to the CSCS, so to speak, with a delay because of the
pandemic. Since the beginning of 2020, he has been responsi-
ble of the computing centre.



https://www.cscs.ch/publications/news/2020/researchers-gain-gpu-programming-experience-during-eurohack20/

12/13

Workshop on scientific visualization

This two-day online course was organized for scientists with a
strong interest in efficient visualization of 3D data. The focus
for the attendees was to introduce several well-known stand-
alone OpenGL applications.

22

Online workshop on parallel I/0

This webinar introduced parallel 1/0 on “Piz Daint” and dis-
cussed best practices. After a general introduction, the focus
was on ADIOS2, a parallel I/0 library that addresses shortcom-
ings of commonly used 1/0 libraries for large-scale computing.

hpc-ch Forum

The 21t Community Forum on Access Abstraction to HPC Re-
sources was hosted by Empa. Representatives of the Swiss HPC
Service Provider Community met to discuss computational
resources abstraction and efficient management of data.

Acceptance of first four cabinets of “Alps” research
infrastructure

The first cabinets of the “Alps” research infrastructure have
been installed and accepted at the end of October. This phase
comprises of 1'024 compute nodes based on the HPE Cray su-
percomputing architecture with Slingshot interconnect, and
HPE ClusterStor storage system. Each node is equipped with
two AMD EPYC(TM) 7742 64-Core processors. The scratch stor-
age capacity is 10 PetaBytes.

NN ey ey 727
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Read
the article

Shutdown of Escha and Kesch supercomputers
After more than five years of successful and reliable comput-
ing, Escha and Kesch were retired at the end of October 2020
as MeteoSwiss’ operational clusters. The systems have been
replaced by a successor, called Arolla and Tsa, that is similar in
technology but also provides innovative solutions in respect to
fail-safe and on-demand computing capabilities.

November

12/19 .

CSCS virtually meets students from SUPSI and USI
Different staff members represented CSCS in two events re-
lated to the topic of careers, organized by Scuola universi-
taria professionale della Svizzera italiana and Universita della
Svizzera italiana. The events, targeted to all students and
alumni, focused on their professional futures and provided the
environment to get insights into internships, career paths and
technical skills required to work at CSCS.

December

10

Call for internships for 2021

CSCS opened a call for applications for different types of in-
ternships in the field of HPC, particularly for the development
and optimization of scientific applications, in order to exploit
the coming generations of supercomputing devices. The call is
dedicated to master students in computer science, mathemat-
ics, physics or related fields. The internship has to be a manda-
tory part of the curriculum of studies.

13


https://www.cscs.ch/publications/news/2020/escha-kesch-shutdown/
https://www.cscs.ch/publications/news/2020/cscs-meets-students-from-supsi-and-usi/

Cecile Munch-Alligné - Hes-so valais-waliis | [l E4

“Within our present project, GPU-SPHEROS, we use an in-house, GPU-
accelerated, particle-based solver to simulate full, realistic multi-jet
Pelton turbine flow — all on ‘Piz Daint, one of the most powerful GPU-
powered supercomputers in the world. We expect to contribute to a
better understanding of the complex phenomena developing in the

machine under harsh operating conditions”.


https://www.hevs.ch/en/rad-institutes/institute-of-systems-engineering/collaborateurs/uas-professor/munch-alligne-1641

Name
Cécile Minch-Alligné

Position
Professor UAS (University of Applied Sciences), Hydroelectricity Research Group

Institution
HES-SO Valais-Wallis

Background

2002-2005 PhD in numerical simulation of turbulence, INPG, France
2006-2010  Postdoc, Laboratory for Hydraulic Machines, EPF Lausanne
2010-2018  Invited Professor, Laboratory for Hydraulic Machines, EPF Lausanne
2010-Present Professor UAS in hydraulic energy, HES-SO Valais-Wallis

Area of research
Flexibility of large and small hydropower plants.

Specialised in
Numerical simulations, turbulence, and fluid-structure interactions for hydraulic machines.

HPC means for me
HPC means for me an amazing instrument which allows to predict very complex hydrodynamic phenomena such as
the one, we want to simulate in Pelton turbines within the GPU-SPHEROS solver using “Piz Daint”.

Numerical simulations of hydraulic machines

Numerical simulation of two adjacent jets impacting five buckets ~ with six injectors and a complete runner are carried out on
of a rotating Pelton runner is carried out with the solver GPU-  “Piz Daint” to better predict complex phenomena developing in
SPHEROS. Flow simulations in a full, multi-jet Pelton turbine the machine under specific conditions. (Image: Siamak Alimirzazadeh)
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CSCS has been joining a number of initiatives to
provide HPC resources to scientists to mitigate
the impact of the COVID-19 pandemic and to
help them understand the nature of SARS-CoV-2,
an aggressive virus that has taken the world by
surprise, dramatically impacting modern society.

SARS-CoV-2 has reached Europe and America by early 2020, ei-
ther one nearly unprepared and the virus has changed life from
one day to the other. Public health systems of several countries
were strained to the extreme and many lives were lost, espe-
cially among the elderly. After a moment of shock, however, es-
sential research infrastructure was put together and scientists
started to think how they could contribute helping society to
overcome the threat of COVID-19.

Already in March of that year CSCS joined the PRACE (Partner-
ship for Advanced Computing in Europe) initiative to launch an
extraordinary Fast-Track Call for Proposals, allocating signifi-
cant compute resources to promising computational projects
that focused on understanding and fighting the disease. Sci-
entists in Switzerland were further encouraged to apply for
CSCS resources through the SNF (Swiss National Foundation)
COVID-19 Special Call, which addressed both computational
and experimental studies. A few weeks later CSCS joined the
COVID-19 High Performance Computing Consortium, an inter-
national effort led by the US.

CSCS received eight 6-month project proposals focusing on
various aspects of COVID-19, including the characterization of
relevant proteins, drug design studies, and fluid dynamics stud-
ies of virus dissemination in closed rooms filled with people.
Collaborative international efforts have demonstrated again
that science knows no borders, neither between countries nor
between disciplines, and that supercomputers and data ser-
vices form an important ingredient to modern research infra-
structure. Involved parties have synchronized their efforts to
accelerate their fight against a very dangerous disease. Results
have been made available on a rolling basis and peer-reviewed
publications are starting to appear.

Impact of Covid-19 on User Lab

The pandemic has had an impact on the operations of the cen-
tre and on the User Lab. However, even with the staff work-
ing remotely for most of 2020, CSCS was able to keep up to
speed and to provide all services without interruption. We had
to adapt, though! We had to quickly learn how to continue our
Training Program and provide courses and the User Lab day in
an enjoyable online format. The positive result of going virtual
has been the ability to reach a much broader audience, a lesson
learned that will need to be kept in mind also once the pan-
demic is over.

Resources allocated in 2020

Usage statistics shows that Chemistry & Materials remains
the best-represented field at CSCS, using 39% of the avail-
able resources. Physics follows with 24% of the total alloca-
tion, followed by Earth & Environmental Science, Life Sci-
ence and Mechanics & Engineering with 15, 12 and 8% each.

ETH Zurich is again the largest user (21%) among institu-
tions, followed by EPF Lausanne (16%), and the Universities
of Zurich, Bern, Basel, and Geneva (13, 6, 4, 3%), other Swiss
institutions are sharing the remaining 6% of the resources.
International utilization remains high at about 28%. Like in
previous years, the User Lab Calls are still the primary path
to resource allocation for domestic research institutions,
but the majority of the international allocation has been
granted in PRACE Tier-0 calls.



List of PRACE Tier-0 Projects

USER LAB

Principal Investigator Organisation Research Field Project Title Node h
Gabriel Wtazlowski University of Warsaw Physics Dissipative dynamics in fermionic superfluids 1255000
Vladimir Rybkin University of Zurich Chemistry & Materials Structure of the excess electron in liquid methanol from many-body 1176 000
electronic structure theory
Nikolina Ban University of Innsbruck Earth & Environ. Science  Mountain Climate at the Kilometer-Scale Resolution (kmMountains) 1169 000
Marco Giorgetta Max Planck Institute for ~ Earth & Environ. Science  The Quasi-Biennial Oscillation in a changing climate (QUBICC) 1060000
Meteorology Hamburg
Carmen Domene University of Bath Life Science TRPs - Structure-based characterization of novel TRPV inhibitors 1044000
Lucie Delemotte Royal Institute of Life Science Lipid modulation of membrane protein functional cycle 1030000
Technology in Stockholm
Nicola Marzari EPF Lausanne Chemistry & Materials ELGEN - The electronic-structure genome of materials 1029000
Christoph Schar ETH Zurich Earth & Environ. Science  kmCLIM - Kilometer-resolution climate modeling on GPUs 1000000
Carlo Camilloni University of Milan Life Science PDLCA - Protein dynamics and toxicity in light chain amyloidosis 1000000
Carlos Martins University of Porto Physics Coding the cosmos: From cosmic strings to superstrings 1000000
Stefano Vanni University of Fribourg Life Science FATstor - The role of Bernardinelli-Seip congenital lipodystrophy type 2 protein 1 000 000
(BSCL2 - seipin) and its pathological variants in intracellular fat accumulation
Hansel Gomez Nuritas Ireland Life Science Combining Deep Learning and Language Modelling Techniques to improve 1000 000
prediction of bioactive peptides from natural sources
Constantia Alexandrou University of Cyprus & Physics NPiTwist - The N7 system using twisted mass fermions at the physical point 750 000
Cyprus Institute
Davide Modesti Delft University of Mechanics & Engineering  INTAkE--understandINg Turbulence over porous surfaces: towards efficient 735000
Technology Acoustic linErs for aircraft engines
Gabriele Tocci University of Zurich Chemistry & Materials Ab-initio molecular dynamics for nanoscale osmotic energy conversion 588 200
Largest Projects (> 600 000 Node h)
Principal Investigator Organisation Research Field Project Title Node h
Petros Koumoutsakos ETH Zurich Mechanics & Engineering  Modeling, sensing and control of turbulent flows 2090000
Mathieu Luisier ETH Zurich Chemistry & Materials Ab-initio exploration of novel 2D materials for logic switch applications 947 000
and beyond
Michele Ceriotti EPF Lausanne Chemistry & Materials Efficient and reliable crystal structure prediction using quantum 900 000
Monte Carlo and Machine Learning
Nicola Spaldin ETH Zurich Chemistry & Materials Coupled and competing instabilities in complex oxides 900 000
Stefan Goedecker University of Basel Chemistry & Materials Structure and dynamics of solids, interfaces and clusters 863000
Andreas Fichtner ETH Zurich Earth & Environ. Science  Full-waveform inversion of the Alpine belt 860000
Tomasz Kacprzak ETH Zurich Physics Measuring dark energy with deep learning 750 000
Sandra Luber University of Zurich Chemistry & Materials Guiding the design of novel and highly efficient water reduction catalysts 707 000
by ab initio methods
Urs Wenger University of Bern Physics Double-virtual neutral pseudoscalar meson transition form factors 700 000
FPy*y* from Lattice QCD at the physical point
Jurg Hutter University of Zurich Chemistry & Materials Molecules at interfaces from density functional theory 700 000
Ursula Rothlisberger  EPF Lausanne Chemistry & Materials Towards lead-free and stable solar cells 700 000
Carlo A. Pignedoli Empa Chemistry & Materials Characterization of on-surface reactions in the fabrication of atomically 631000
precise nanographenes with non-hexagonal rings
Constantia Alexandrou University of Cyprus & Physics Precision nucleon structure using lattice QCD 600 000
Cyprus Institute
Nicola Marzari EPF Lausanne Chemistry & Materials Materials for Energy 600 000

17
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Aix-Marseille University
Ab-initio calculations of parton distribution functions for the
LHC and the EIC, Savvas Zafeiropoulos (Physics, 490 000 node h)

Dalle Molle Institute for Artificial Intelligence
Research IDSIA

Learning to replace human-engineered reinforcement learning
algorithms, Jirgen Schmidhuber (Computer Science, 400 000
node h)

Model based meta reinforcement learning using recurrent
world models, Luca Gambardella (Computer Science, 8 000
node h)

Delft University of Technology

Unveiling turbulence-radiation interactions (TRI) in partici-
pating non-gray media, Rene Pecnik (Mechanics & Engineer-
ing, 350 000 node h)

EAWAG

Calibration and uncertainty quantification of stochastic models
with spux: Applications to hydrology and ecology, Marco Bacci
(Earth & Environmental Science, 100 000 node h)

Empa

Harmonic free energy corrections to thermodynamics and
kinetics in PdGa-catalysed chemical reactions, Daniele Passe-
rone (Chemistry & Materials, 100 000 node h)

EPF Lausanne
Basic study and experimental modeling of internal transport
barriers with gyrokinetics, Justin Ball (Physics, 300 000 node h)

A single-cell atlas of spinal cord injury, Quentin Barraud (Life
Science, 168 000 node h)

Surface-centric design of epitope-scaffolds for influenza,
Bruno Correia (Life Science, 480 000 node h)

Characterization of SARS-CoV-2 envelope small membrane
protein (E), Matteo Dal Peraro (Life Science, 147 000 node h)

Molecular dynamics simulations to assist the engineering of
protein-based nanopores for DNA sequencing, Matteo Dal
Peraro (Life Science, 365 000 node h)

Computational screening of covalent- and metal-organic
frameworks for applications in photocatalysis, Maria Fumanal
(Chemistry & Materials, 510 000 node h)

Towards validated, first-principles turbulence simulations of
the boundary region of magnetically confined fusion plasmas,
Christian Theiler (Physics, 500 000 node h)

Novel topological phases of materials, Oleg V. Yazyev (Chemis-
try & Materials, 240 000 node h)

ETH Zurich
Elastic metastructures for tailored wave control, Andrea
Colombi (Mechanics & Engineering, 36 000 node h)

Estimating glaciers contribution to sea-level rise since the
1970s from historical satellite data, Amaury Dehecq (Earth &
Environmental Science, 11 250 node h)

Towards truly data-constrained marine micronutrient biogeo-
chemistry: Deciphering the marine Zn cycle, Gregory de Souza
(Earth & Environmental Science, 90 000 node h)

Multi-scale magnetotelluric imaging of mid-enthalpy geother-
mal systems: Insights from Tsenkher hot springs, Mongolia,
Samrock Friedemann (Earth & Environmental Science, 95 000
node h)

Understanding precipitation formation in mixed-phase oro-
graphic clouds, Jan Henneberger (Earth & Environmental
Science, 220 000 node h)

Validation of a high-resolution 3D velocity model for the Visp
area (Wallis) based on standard spectral and horizontal-to-ver-
tical ratios, Walter Imperatori (Earth & Environmental Science,
34 000 node h)

COVID-19 study, Petros Koumoutsakos (Mechanics & Engineer-
ing, 500 000 node h)

VISIONNANO - Viscoelastic properties, entanglements, and
polymer dynamics in ionic nanocomposites, Martin Kréger
(Chemistry & Materials, 320 000 node h)

Molecular mechanisms behind membrane binding and pore
creation of gasdermin A3, Kristyna Pluhackova (Life Science,
100 000 node h)



Resolving clouds, Sebastian Schemm (Earth & Environmental
Science, 36 000 node h)

Simulating the first steps in fertilization, Viola Vogel (Life
Science, 270 000 node h)

Exciton-lattice coupling in lead-halide perovskites, perovskite
nanocrystals, and NC thin-films, Nuri Yazdani (Chemistry &
Materials, 309 000 node h)

Friedrich-Alexander University of Erlangen-
Nuremberg

Slug flow investigations with phase-field modelling, Harald
Kostler (Mechanics & Engineering, 440 000 node h)

HES-SO Valais-Wallis

GPU-SPHEROS: A GPU-accelerated particle-based solver for
erosion prediction in hydraulic turbines, Cécile Miinch-Alligné
(Mechanics & Engineering, 200 000 node h)

Institute for Snow and Avalanche Research SLF
Small-scale simulations of drifting snow using Large Eddy sim-
ulations and a Lagrangian stochastic model, Michael Lehning
(Earth & Environmental Science, 100 000 node h)

Effects of blowing snow on the Antarctic surface mass balance,
Michael Lehning (Earth & Environmental Science, 100 000 node h)

Simulating post glacial migration of tree species to better
understand their interactions with the mega-faunaparatory
project, Heike Lischke (Earth & Environmental Science, 211 000
node h)

Using the Intermediate Complexity Atmospheric Research
Model (ICAR) for studying snow atmosphere interactions and
climate change assessments, Rebecca Moss (Earth & Environ-
mental Science, 110 000 node h)

Nuritas

Characterisation of a peptide network with a combined anti-
viral and anti- inflammatory activity against COVID-19, Hansel
Gomez (Life Science, 588 000 node h)

Paul Scherrer Institute

Study of deterministic neutron transport solver nTRACER and
Monte-Carlo code SERPENT on the basis of the VVER core,
Mathieu Hursin (Mechanics & Engineering, 16 000 node h)

Il USER LAB

Thermodynamic insights into strong metal-support inter-
action of transition metal nanoparticles on titania, Dennis
Palagin (Chemistry & Materials, 135 000 node h)

Pore-scale modeling of realistic rock-core dissolution experi-
ments, Nikolaos Prasianakis (Earth & Environmental Science,
120 000 node h)

High-throughput discovery of high temperature multiferroics,
Georg Schusteritsch (Chemistry & Materials, 258 000 node h)

Physical Meteorological Observatory Davos /
World Radiation Centre

Past and future of the Ozone Layer Evolution (POLE), Eugene
Rozanov (Earth & Environmental Science, 94 000 node h)

SUPSI

eluciDating the moleculaR mechanism responsible for the
protective role of trodUsquemine aGainst Alzheimer’s Disease
(DRUGAD), Gianvito Grasso (Life Science, 35 800 node h)

Learning to control exchange dynamics in supramolecular poly-
mers, Giovanni M. Pavan (Chemistry & Materials, 200 000 node h)

Tata Institute of Fundamental Research Mumbai
Characterising the Lyman-alpha forest into the epoch of reion-
ization, Girish Kulkarni (Physics, 200 000 node h)

University Hospital Zurich
Artificial intelligence dermatological imaging (AIDI), Javier
Barranco Garcia (Computer Science, 22 000 node h)

Universita della Svizzera italiana
Kinetics, pathways and rates of agonists/antagonists unbind-
ing from the adenosine A2A G protein-coupled receptor, Vittorio
Limongelli (Life Science, 150 000 node h)

Supersolidity and superionicity of materials under high pres-
sure using ab initio nuclei-exchange path integral enhanced
sampling, Myung Chang Woo (Chemistry & Materials, 50 000
node h)

Kinetics of H.COs formation and decomposition in aqueous so-
lution and in supercritical CO: via enhanced ab initio molecu-
lar dynamics, Daniela Polino (Chemistry & Materials, 430 000
node h)
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REDAC: REpositioned drugs against COVID-19, Vittorio Limon-
gelli (Life Science, 350 000 node h)

GPU based computational geophysics using Utopia, Patrick
Zulian (Earth & Environmental Science, 20 000 node h)

University of Amsterdam
General relativistic MHD simulations of large-scale black hole
jets, Oliver Porth (Physics, 200 000 node h)

University of Bern

Complex oxides for renewable energy and oxide electronics:
Methods and applications, Ulrich Aschauer (Chemistry & Mate-
rials, 400 000 node h)

A high-resolution palaeoreanalysis, Stefan Bronnimann (Earth
& Environmental Science, 350 000 node h)

SAVECARBON, Fortunat Joos (Earth & Environmental Science,
287 000 node h)

Effect of inflow conditions on leaflet fluttering in bioprosthetic
aortic heart valves, Dominik Obrist (Life Science, 60 000 node h)

University of Fribourg

The role of water-ethanol mixture and ionic strength on the
aggregation of mixed-monolayer-protected gold nanoparti-
cles, Stefano Vanni (Life Science, 183 000 node h)

Investigating membrane binding of extended synaptotagmin
2 at endoplasmic reticulum-plasma membrane contact sites,
Stefano Vanni (Life Science, 300 000 node h)

University of Geneva

Understanding and comparing the mechanisms of activation
of class A and class B G-protein-coupled receptors, Francesco
L. Gervasio (Life Science, 200 000 node h)

Dark energy and modified gravity with gevolution, Martin
Kunz (Physics, 224 000 node h)

University of Girona

ACCEL-CoV-2: Accelerating the exploration of molecular and
dynamical SARS-CoV-2/hACE2 recognition and inhibition mech-
anisms COVID19-27, Ferran Feixas (Life Science, 10 800 node h)

University of Lausanne
Analysis of the activation pathway of acid-sensing ion chan-
nels, Stephan Kellenberger (Life Science, 140 000 node h)

Improving genomic prediction for common disease, Matthew
Robinson (Life Science, 295 000 node h)

Using deep equilibrium nets to solve large-scale dynamic sto-
chastic overlapping generation models, Simon Scheidegger
(Economics, 49 600 node h)

University of Porto
A drug discovery project against the main protease of COVID-
19, Maria Joao Ramos (Life Science, 247 000 node h)

University of Rome 2

Effect of mutations on ionic and electroosmotic flows in YaXAB
nanopore, Mauro Chinappi (Chemistry & Materials, 425 000
node h)

University of Southern Denmark
COVIDYN, Himanshu Khandelia, (Life Science, 514 700 node h)

University of Twente

Low Prandtl number dependence in sheared Rayleigh-Bénard
convection, Detlef Lohse (Mechanics & Engineering, 200 000
node h)

University of Zurich
Testing general relativity on cosmological scales, Julian Adamek
(Physics, 180 000 node h)

Black hole feedback in massive galaxies at high redshift,
Robert Feldmann (Physics, 90 000 node h)

Liquid-liquid phase separation of highly charged disordered
proteins, Milos Ivanovic (Life Science, 100 000 node h)

The PHOEBOS simulation: Unveiling the pathway to direct
collapse black holes in primeval galaxies, Lucio Mayer (Physics,
200 000 node h)

Advancing real-time propagation methods for spectroscopy
in the condensed phase, Sandra Luber (Chemistry & Materials,
98 000 node h)



Predictive models of galaxy formation, Romain Teyssier
(Physics, 350 000 node h)

ZHAW

Large Eddy simulation of laminar separation bubbles and
hybrid modelling techniques, Marcello Righi (Mechanics &
Engineering, 50 000 node h)

Renewals

EPF Lausanne

Exploring very-large-scale motions in turbulent boundary-
layer flows by direct and large-eddy simulation, Jiannong Fang
(Mechanics & Engineering, 50 000 node h)

Fusion plasma heating via suprathermal ions in tokamaks and
stellarators: Unconventional schemes and plasma regimes,
Jonathan Graves (Physics, 120 000 node h)

Atomic scale processes at solid-water interfaces, Alfredo
Pasquarello (Chemistry & Materials, 430 000 node h)

Simulation of plasma turbulence in the periphery of tokamak
devices, Paolo Ricci (Physics, 520 000 node h)

Molecular dynamics simulations of biological systems: From
molecular mechanisms to medicinal chemistry, Ursula Rothlis-
berger (Life Science, 500 000 node h)

Non-local turbulent transport with ORB5, Laurent Villard
(Physics, 400 000 node h)

ETH Zurich

Multiphase fluid flow, evaporation and crystallization in de-
forming porous materials, Jan Carmeliet (Mechanics & Engi-
neering, 100 000 node h)

Land-climate feedbacks in a changing climate, Edouard L. Davin
(Earth & Environmental Science, 150 000 node h)

Self-excited dynamo action in planets, Andrew Jackson (Earth
& Environmental Science, 500 000 node h)

Hypersonic flows with the Lattice Boltzmann method, Ilya
Karlin (Mechanics & Engineering, 100 000 node h)

Il USER LAB

General large batch methods for scalable and accurate neural
network training, Torsten Hoefler (Computer Science, 184 000
node h)

Data driven in-silico nanofluidics, Petros Koumoutsakos (Chem-
istry & Materials, 200 000 node h)

Membraneless electrochemical reactors, Petros Koumoutsakos
(Mechanics & Engineering, 380 000 node h)

The impact of aerosols, feedbacks and variability on climate,
Ulrike Lohmann (Earth & Environmental Science, 500 000 node h)

2-D memristors: Identifying their switching mechanism and
designing efficient devices with ab-initio simulations, Mathieu
Luisier (Chemistry & Materials, 396 000 node h)

Computing statistical solutions of three-dimensional com-
pressible fluid flows, Siddhartha Mishra (Mechanics & Engi-
neering, 541 000 node h)

3D seismic wave simulations for the Mars InSight Mission,
Martin van Driel (Earth & Environmental Science, 40 000 node h)

Multiscale in silico modelling of bone mechanoregulation:
From molecule to cell, tissue and organ, Harry van Lenthe (Life
Science, 40 000 node h)

Imperial College London

On the unsteady 3D physics of industrially relevant turbulent
flows, Giorgio Giangaspero (Mechanics & Engineering, 400 000
node h)

Stanford University
Scaling the Legion programming system, Alex Aiken (Computer
Science, 60 000 node h)

Universita della Svizzera italiana
Atrial firbillation in-silico study, Simone Pezzuto (Life Science,
150 000 node h)

University of Basel

Atomization energies from ab initio calculations without
empirical corrections, Dirk Bakowies (Chemistry & Materials,
240 000 node h)
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Computational evaluation of prospective high-performance
p-Type transparent conductors, José A. Livas-Flores (Chemistry
& Materials, 36 000 node h)

University of Bern

Modelling extreme events in multiple ocean ecosystem stress-
ors (M-OceanX), Thomas Frolicher (Earth & Environmental
Science, 100 000 node h)

ISOCARBON-II (Modelling 1SOtopes of CARBON in the Earth
System), Fortunat Joos (Earth & Environmental Science, 147 000
node h)

Pleistocene climate variability - Complex modeling of the
Earth system, Christoph Raible (Earth & Environmental Science,
300 000 node h)

High resolution glacial climate conditions over the Alps
(HicAp), Christoph Raible (Earth & Environmental Science,
254 600 node h)

Highest-resolution simulations of climate change and land use
to project the impact on water resources and human well-be-
ing in Kenya, Thomas Stocker (Earth & Environmental Science,
123 000 node h)

University of Geneva
Electronic and structural properties of complex oxides: Vana-
dates, iridates and cuprates, Antoine Georges (Chemistry &
Materials, 450 000 node h)

Photoinduced spin crossover in iron(ll) complexes in solution:
Insights from ab initio molecular dynamics studies, Latévi Max
Lawson Daku (Chemistry & Materials, 240 000 node h)

University of Zurich
CP2K program development, Jiirg Hutter (Chemistry & Materials,
96 000 node h)

Advancing understanding and design of photosensitizers for
artificial water-splitting, Sandra Luber (Chemistry & Materials,
117 800 node h)
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Florina M. Ciorba - University of Basel - betal

“Parallelism and distribution are ubiquitous, both in life and in computers.
High-performance computers support extreme scales of parallelism
and distribution in scientific computation, big data analysis, high-speed
communication, and vast storage. Intelligent resource allocation and
efficient scheduling are veryimportant for enablingaccelerated scientific
discovery in areas ranging from accurate weather prediction, climate
modelling, study of the universe’s evolution and of planet formation, to

law, drug discovery, epidemiology, and medicine”.


https://hpc.dmi.unibas.ch/en/people/florina-ciorba/

Name
Florina M. Ciorba

Position
Associate Professor of high-performance computing

Institution
University of Basel

Background

2002-2008 PhD, National Technical University of Athens, Greece

2008-2010 Postdoc, Mississippi State University, USA

2010-2015  Postdoc and Senior Scientist, Dresden University of Technology, Germany

2015-Present Professor, University of Basel

Area of research

Computer science, parallel and distributed systems, high-performance computing.

Specialised in

Performance optimization of scientific applications via adaptive scheduling and load balancing;
performance modelling, simulation, and analysis; monitoring and operational data analytics.

HPC means for me

| am fascinated by the manifestation and intersection of parallelism and distribution in high-performance computing
and in real life. Performance optimization through dynamic resource allocation and scheduling is needed at multiple
levels in both worlds. Such performance optimization solutions need to be efficient, resilient, adaptive to change, and

incur low overhead

Develop a highly scalable astrophysics simulation code

Florina Ciorba and her team of computer scientists, together
with astrophysicists from University of Basel and University of
Zurich, developed a highly scalable astrophysics simulation code
(SPH-EXA) that implements the smoothed particle hydrodynam-
ics (SPH) method. In 2020, they used “Piz Daint” to perform large-
scale hydrodynamical simulations with high efficiency approach-
ing 70%. They will continue to develop the code with the aim to
simulate the formation, growth, and mergers of super-massive

black holes in the early universe, as well as planet formation,
core-collapse and Type la supernovas. By employing state-of-the-
art SPH and computer science methods (scalable and fault-tol-
erant algorithms, adaptive scheduling and load balancing), SPH-
EXA targets to be the first SPH code to simulate 10% particles
on hybrid Tier-0 computing architectures (such as “Piz Daint”).

(Image: Florina Ciorba)
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Throughout the pandemic, CSCS supported special national and international calls to study COVID-19
by participating in the SNF (Swiss National Science Foundation) special call for research on the SARS-
Cov-2 virus, as well as in the PRACE (Partnership for Advanced Computing in Europe) Fast Track Call for
Proposals. Matteo Dal Peraro, associate professor at EPF Lausanne, is one of the five Pls that successfully
applied via PRACE for a computing grant. In an interview with CSCS's Simone Ulmer in May 2020, Dal
Peraro explains the research team'’s scientific goal behind the project: to study the membrane protein

which envelopes the SARS-Cov-2 virus.

Read
the article

Matteo Dal Peraro, you are an expert in multiscale modeling

of large molecular systems, especially membrane protein sys-
tems. Tell us about your research on the envelope protein E of
the corona virus SARS-CoV-2, carried out using the “Piz Daint”
supercomputer.

Dal Peraro: The primary expertise | am using in our proposal for
researching COVID-19 is based on our longstanding interest in
membrane proteins. Since my PhD and postdoctoral training, |
have been working on membrane proteins. When | established
my lab at EPF Lausanne, | continued working on it. Now | have
several lines of research on membrane-protein interactions,
which we tackle using mainly computational chemistry for mo-
lecular simulation and modelling, integrated with experimen-
tal data. One key aspect is to study their evolution in a realistic
environment, or as realistically as we can reproduce it with a
computer. To do this, we must run molecular simulations on
HPC (high-performance computing) supercomputers.

Why the E protein?
Compared with what other people in our community are
studying, protein E is not in the spotlight. Most groups are

studying the spike protein or the nucleocapsid protein; this is
a natural choice, as they are the main targets to develop vac-
cines or drugs, for instance. Rather than to duplicate their ef-
forts, we wanted instead to best use our specific expertise on
membrane proteins by looking at the E protein, a pentameric
channel that allows the transfer of ions into membrane com-
partments. These functional properties can be relevant for
blocking the occurrence or the progress of COVID-19. This has
a potentially therapeutic outcome, although, at the moment,
the biology of the virus cycle is not yet well understood, nor is
the role of protein E.

Specifically, what are you studying?

When we look at the genome of this virus, some proteins are
heavily post-translationally modified, like the spike protein as
well as the membrane M and E, for instance, which are palmi-
toylated. This means that some of their cysteine residues are
acylated to provide an anchor point to the membrane. Mem-
brane protein E of the coronavirus has three sites of palmitoyla-
tion, and one of the goals of the research is to study their role
for stability and assembly of the channel formed by protein E.
We know that the two membrane proteins of SARS-CoV-2, M
and E, are actually very important for assembly in the virus cy-
cle — for the transport and reassembly of the virus in the host
cells. However, they are not yet well structurally characterized.
The molecular biology of the virus, and protein E in particular, is
still poorly understood. One of the first goals of our proposal is
therefore to refine the current structural information that we
have for the protein E. Our simulations will test and refine the
structural information available so far. We have to character-
ize states of this channel that can be targeted by small mole-
cules, which can be later developed into effective antivirals. Of
course, we also hope to provide some basic additional informa-
tion about this protein that is mostly unknown at the moment.


https://www.cscs.ch/science/life-science/2020/in-these-days-there-is-a-necessity-for-us-to-make-results-available-very-quickly-even-before-publication/

How will you go about it?

As | mentioned, protein E is expected to form a pentameric
channel. Using molecular modeling and simulation, we plan to
probe and see if this conformation is stable in the membrane en-
vironment; in the simulations, we model it to be as close as pos-
sible to the composition of the membrane compartments where
protein E is trafficking, the endoplasmic reticulum and the Golgi
apparatus. Protein E is known to conduct cations, but its channel
lumen is highly hydrophobic. Molecular simulations will thus be
helpful to better understand its functional mechanism.

You wrote in your research proposal that you would like to draw
on your experience studying the influenza AM2 channel, as you
see functional similarities between the two viruses. What are
those similarities?

In influenza A virus, the M2 protein forms a channel that is one
of the main targets for antiviral drug development. In SARS-
CoV2, the E protein, being also able to form ion channels, could
have similar functions. Inhibiting it could provide an additional
therapeutic strategy, as we know that viruses not expressing E
are much less virulent.

Is there a lot of exchange with other research groups?

My idea for this project is to be completely open, to share the
information and not compete with anybody, and to try to col-
laborate with other people. Even within my group, we are try-
ing to do this together — as a PI, | normally assign a project to
one person, but for this project, many people are contributing.
We will likely collaborate with other groups from the experi-
mental and computational side as well. This is an unusual type
of approach, motivated by the fact that in these days, there is
a necessity for us to make results available very quickly, even
before publication, to most people in the scientific community.
My feeling is that everything is much more open, and this also
seems to be the case for other research groups working on
COVID-19 programs — now there is more collegiality. People
are sharing and are more open to exchange of information so
that we can proceed faster than usual. I think this is a great op-
portunity for the scientific community to explore and get used
to different ways to work together.

Apart from the fact that theoretical calculations sent from
home to the supercomputer “Piz Daint” are currently easier to
perform than laboratory experiments, what is the advantage
of simulations over laboratory experiments in this case?

Il USER LAB

Simulations can give you information that experiments some-
times cannot. Of course, there needs to be an interplay be-
tween experimental and computational work. The type of
simulations we do need to start from experimental data, but
they can then provide new, richer information that is not vis-
ible in the experiment. For instance, experiments offer a static
snapshot of these proteins in one particular state, which might
be, in our case, not the most physiologically relevant one. With
the simulations, we are able to expand these static snapshots
and add dynamic information. Our simulated protein can be ex-
plored in other states based on temperature effects and differ-
ent environmental conditions, like a specific membrane com-
partment, for instance. In this case, we take the structure of E
protein stabilized in micelles and explore its state in a phospho-
lipid bilayer that is modelled in a way to mimic the endoplasmic
reticulum or Golgi apparatus. In the same spirit, palmitoylation
is something that is not captured structurally in experiments,
at least the ones we have available now, so this can instead be
modelled in the simulation. We can probe to find the effect
of these post-translational modifications for the stability and
conduction of the channel, which is extremely difficult to do
experimentally; but computationally, we have theoretical mod-
els and techniques that are very robust and reliable to study
protein function.

And beyond that?

What the simulations provide on top is a realistic molecular
movie of these proteins. You can observe all the atoms of the
system, one by one, and gain a detailed understanding of the
molecular mechanism that proteins use to interact with each
other or with the membrane. This is highly informative, es-
pecially when you want to develop interacting entities like a
drug. Even for vaccine design, people are using this kind of ap-
proach, i.e. structure-based, to engineer proteins that mimic
the epitope of some of these viral proteins. Now, we have the
next six months to develop some basic understanding of this
protein, which is much less characterized than others in the
SARS-CoV-2 virus; based on our findings, we can think about
the next steps.

Reference

Awarded projects: https://prace-ri.eu/prace-support-to-mitigate-impact
-of-covid-19-pandemic-awarded-projects/



28

Chemical Society Reviews

Impact Factor: 42.84

M. A. Newton, A. J. Knorpp, V. L. Sushkevich, D. Palagin, J. A. van
Bokhoven, Active sites and mechanisms in the direct conversion
of methane to methanol using Cu in zeolitic hosts: A critical ex-
amination, Chemical Society Reviews, DOI 10.1039/C7CS00709D.

Nature

Impact Factor: 42.78

K. R. Daellenbach, G. Uzu, J. Jiang, L-E. Cassagnes, Z. Leni, A. Vla-
chou, G. Stefenelli, F Canonaco, S. Weber, A. Segers, J. J. P. Kue-
nen, M. Schaap, O. Favez, A. Albinet, S. Aksoyoglu, J. Dommen, U.
Baltensperger, M. Geiser, I. ElHaddad, J -L. Jaffrezo, A. S. H. Prévot,
Sources of particulate-matter air pollution and its oxidative po-
tential in Europe, Nature, DOI 10.1038/s41586-020-2902-8.

B. Cheng, G. Mazzola, C. J. Pickard, M. Ceriotti, Evidence for su-
percritical behaviour of high-pressure liquid hydrogen, Nature,
DOI 10.1038/s41586-020-2677-y.

|. Errea, F Belli, L. Monacelli, A. Sanna, T. Koretsune, T. Tadano, R.
Bianco, M. Calandra, R. Arita, F. Mauri, J. A. Flores-Livas, Quantum
crystal structure in the 250-Kelvin superconducting lanthanum
hydride, Nature, DOI 10.1038/s41586-020-1955-z.

S. Datta, Y. Kato, S. Higashiharaguchi, K. Aratsu, A. Isobe, T. Saito,
D. D. Prabhu, Y. Kitamoto, M. J. Hollamby, A. J. Smith, R. Dalgliesh,
N. Mahmoudi, L. Pesce, C. Perego, G. M. Pavan, S. Yagai, Self-as-
sembled poly-catenanes from supramolecular toroidal building
blocks, Nature, DOl 10.1038/s41586-020-2445-z.

Science

Impact Factor: 41.85

F Sesterhenn, C. Yang, J. Bonet, J. T. Cramer, X. Wen, Y. Wang,
C-I Chiang, L. A. Abriata, I. Kucharska, G. Castoro, S. S. Vollers,
M. Galloux, E. Dheilly, S. Rosset, P Corthésy, S. Georgeon, M. Vil-
lard, C-A. Richard, D. Descamps, T. Delgado, E. Oricchio, M-A.
Rameix-Welti, V. Méas, S. Ervin, J.-F. Eléouét, S. Riffault, J. T. Bates,
J-P Julien, Y. Li, T Jardetzky, T. Krey, B. E. Correia, De novo protein
design enables the precise induction of RSV-neutralizing anti-
bodies, Science, DOI 10.1126/science.aay5051.

C. Laufkotter, ). Zscheischler, T. L. Frolicher, High-impact marine
heatwaves attributable to human-induced global warming, Sci-

ence, DOI 10.1126/science.aba0690.

12020 Journal Citation Reports (Clarivate Analytics)

H. Lu, Y. Liu, P Ahlawat, A. Mishra, W. R. Tress, F. T. Eickemeyer,
Y. Yang, F Fu, Z. Wang, C. E. Avalos, B. I. Carlsen, A. Agarwalla, X.
Zhang, X. Li, Y. Zhan, S. M. Zakeeruddin, L. Emsley, U. Rothlisberg-
er, L. Zheng, A. Hagfeldt, M. Gratzel, Vapor-assisted deposition of
highly efficient, stable black-phase FAPbI3 perovskite solar cells,
Science, DOI 10.1126/science.abb8985.

Nature Materials

Impact Factor: 38.66

M. Dakhchoune, L. . Villalobos, R. Semino, L. Liu, M. Rezaei, P.
Schouwink, C. E. Avalos, P Baade, V. Wood, Y. Han, M. Ceriotti,
K. V. Agrawal, Gas-sieving zeolitic membranes fabricated by
condensation of precursor nanosheets, Nature Materials, DOI
10.1038/s41563-020-00822-2.

Nature Nanotechnology

Impact Factor: 31.54

S. Mishra, D, Beyer, K. Eimre, S. Kezilebieke, R. Berger, O. Gron-
ing, C. A. Pignedoli, K. Mdllen, P. Liljeroth, P. Ruffieux, Z. Feng, R.
Fasel, Topological frustration induces unconventional magnet-
ism in a nanographene, Nature Nanotechnology, DOI 10.1038/
s41565-019-0577-9.

Energy & Environmental Science

Impact Factor: 30.29

L. Kahle, A. Marcolongo, N. Marzari, High-throughput compu-
tational screening for solid-state Li-ion conductors, Energy &
Environmental Science, DOI 10.1039/c9ee02457c.

Advanced Materials

Impact Factor: 27.40

Q. Sun, 0. Groning, J. Overbeck, O. Braun, M. L. Perrin, G. Borin
Barin, M. El Abbassi, K. Eimre, E. Ditler, C. Daniels, V. Meunier,
C. A. Pignedoli, M. Calame, R. Fasel, P Ruffieux, Massive Dirac
fermion behavior in a low bandgap graphene nanoribbon neara
topological phase boundary, Advanced Materials, DOI 10.1002/
adma.201906054.

Physics Reports

Impact Factor: 27.40

J. A Flores-Livas, L. Boeri, A. Sanna, G. Profetac, R. Arita, M. Erem-
ets, A perspective on conventional high-temperature super-
conductors at high pressure: Methods and materials, Physics
Reports, DOI 10.1016/j.physrep.2020.02.003.



Nature Physics

Impact Factor: 19.26

J. Vieira, M. Pardal, J. T. Mendonga, R. A. Fonseca, Generalized
superradiance for producing broadband coherent radiation
with transversely modulated arbitrarily diluted bunches,
Nature Physics, DOI 10.1038/s41567-020-0995-5.

A.Bouhon, QS. Wu, R-J. Slager, H. Weng, O. V. Yazyev, T. Bzdusek,
Non-Abelian reciprocal braiding of Weyl points and its manifes-
tation in ZrTe, Nature Physics, DOI 10.1038/s41567-020-0967-9.

C. Shen, Y. Chu, Q. S. Wu, N. Li, S. Wang, Y. Zhao, J. Tang, J. Liu, J.
Tian, K. Watanabe, T. Taniguchi, R. Yang, Z. Y. Meng, D. Shi, O.
V. Yazyev, G. Zhang, Correlated states in twisted double bilayer
graphene, Nature Physics, DOI 10.1038/s41567-020-0825-9.

Applied Physics Review

Impact Factor: 17.86

G. Fisicaro, C. Bongiorno, I. Deretzis, F Giannazzo, F La Via, F
Roccaforte, M. Zielinski, M. Zimbone, A. La Magna, Genesis
and evolution of extended defects: The role of evolving inter-
face instabilities in cubic SiC, AIP Applied Physics Reviews, DOI
10.1063/1.5132300.

Advanced Functional Materials

Impact Factor: 16.84

M. Fumanal, A. Ortega-Guerrero, K. M. Jablonka, B. Smit, I. Tav-
ernelli, Charge separation and charge carrier mobility in pho-
tocatalytic metal-organic frameworks, Advanced Functional
Materials, DOI 10.1002/adfm.202003792.

Applied Catalysis B: Environmental

Impact Factor: 16.68

A. Bahmanpour, F E. Héroguel, M. Kilig, C. J. Baranowski, P. A.
Schouwink, P Schouwink, U. Réthlisberger, J. S. Luterbacher, O.
Krocherab, Essential role of oxygen vacancies of Cu-Al and Co-
Al spinel oxides in their catalytic activity for the reverse wa-
ter gas shift reaction, Applied Catalysis B: Environmental, DOI
10.1016/j.apcatb.2020.118669.

Annual Reviews of Fluid Mechanics

Impact Factor: 16.31

S. L. Brunton, B. R. Noack, P. Koumoutsakos, Machine learning
for fluid mechanics, Annual Reviews of Fluid Mechanics, DOI
10.1146/annurev-fluid-010719-060214+#_i62.

Il USER LAB

ACS Nano

Impact Factor: 14.59

C. Klinkert, A. Szabo, C. Stieger, D. Campi, N. Marzari, M. Luisier,
2-D Materials for ultra-scaled field-effect transistors: Hundred
candidates under the ab Initio microscope, ACS Nano, DOI
10.1021/acsnano.0c02983.

Journal of the American Chemical Society

Impact Factor: 14.50

R. Pawlak, X. Liu, S. Ninova, P. D'Astolfo, C. Drechsel, S. Sangta-
rash, R. Haner, S. Decurtins, H. Sadeghi, C.J. Lambert, U. Aschau-
er, S-X. Liu, E. Meyer, Bottom-up synthesis of nitrogen-doped
porous graphene nanoribbons, Journal of the American Chemi-
cal Society, DOI 10.1021/jacs.0c03946.

M. Canton, A. B. Grommet, L. Pesce, J. Gemen, S. Li, Y. Diskin-
Posner, A. Credi, G. M. Pavan, J. Andréasson, R. Klajn, Improving
fatigue resistance of dihydropyrene by encapsulation within a
coordination cage, Journal of the American Chemical Society,
DOI10.1021/jacs.0c06146.

A. Sarkar, T. Behera, R. Sasmal, R. Capelli, C. Empereur-mot, J.
Mahato, S. S. Agasti, G. M. Pavan, A. Chowdhury, S. J. George,
Cooperative supramolecular block copolymerization for the
synthesis of functional axial organic heterostructures, Journal
of the American Chemical Society, DOI 10.1021/jacs.0c04404.

L. Pesce, C. Perego, A. B. Grommet, R. Klajn, G. M. Pavan, Molecu-
lar factors controlling the isomerization of azobenzenes in the
cavity of a flexible coordination cage, Journal of the American
Chemical Society, DOI 10.1021/jacs.0c03444.

T. G. Lohr, J. I. Urgel, K. Eimre, J. Liu, M. Di Giovannantonio, S.
Mishra, R. Berger, P. Ruffieux, C. A. Pignedoli, R. Fasel, X. Feng,
On-surface synthesis of non-benzenoid nanographenes by oxi-
dative ring-closure and ring-rearrangement reactions, Journal
of the American Chemical Society, DOI 10.1021/jacs.0c05668.

M. Di Giovannantonio, Q. Chen, J. I. Urgel, P. Ruffieux, C. A.
Pignedoli, K. Millen, A. Narita, R. Fasel, On-surface synthesis of
oligo(indenoindene), Journal of the American Chemical Society,
DOI10.1021/jacs.0c05701.

M. Di Giovannantonio, X. Yao, K. Eimre, J. I. Urgel, P Ruffieux, C. A.
Pignedoli, K. Millen, R. Fasel, A. Narita, Large-cavity coronoids
with different inner and outer edge structures, Journal of the
American Chemical Society, DOI 10.1021/jacs.0c05268.

29



30

Nature Geoscience

Impact Factor: 13.57

U. Lohmann, F. Friebel, Z. A. Kanji, E Mahrt, A. A. Mensah, D.
Neubauer, Future warming exacerbated by aged-soot effect
on cloud formation, Nature Geoscience, DOI 10.1038/s41561-
020-0631-0.

P H. Lognonné, W. B. Banerdt, W. T. Pike, D. Giardini, U. Chris-
tensen, R. F Garcia, Taichi Kawamura, S. Kedar, B. Knapmeyer-
Endrun, L. Margerin, . Nimmo, M. Panning, B. Tauzin, .-R. Scholz,
D. Antonangeli, S. Barkaoui, E. Beucler, F. Bissig, N. Brinkman, M.
Calvet, S. Ceylan, C. Charalambous, P. Davis, M. van Driel, M. Dril-
leau, L. Fayon, R. Joshi, B. Kenda, A. Khan, M. Knapmeyer, V. Lekic,
J. McClean, D. Mimoun, N. Murdoch, L. Pan, C. Perrin, B. Pinot,
L. Pou, S. Menina, S. Rodriguez, C. Schmelzbach, N. Schmerr, D.
Sollberger, A. Spiga, S. Stéhler, A. Stott, E. Stutzmann, S. Tha-
rimena, R. Widmer-Schnidrig, F. Andersson, V. Ansan, C. Beghe-
in, M. Bése, E. Bozdag, J. Clinton, I. Daubar, P Delage, N. Fuji, M.
Golombek, M. Grott, A. Horleston, K. Hurst, J. Irving, A. Jacob, J.
Knollenberg, S. Krasner, C. Krause, R. Lorenz, C. Michaut, R. My-
hill, T. Nissen-Meyer, J. ten Pierick, A-C. Plesa, C. Quantin-Nataf,
J. Robertsson, L. Rochas, M. Schimmel, S. Smrekar, T. Spohn, N.
Teanby, J. Tromp, J. Vallade, N. Verdier, C. Vrettos, R. Weber, D.
Banfield, E. Barrett, M. Bierwirth, S. Calcutt, N. Compaire, C.L.
Johnson, D. Mance, F. Euchner, L. Kerjean, G. Mainsant, A. Moc-
quet, J. ARodriguez Manfredi, G. Pont, P Laudet, T. Nebut, S. de
Raucourt, O. Robert, C. T. Russell, A. Sylvestre-Baron, S. Tillier,
T. Warren, M. Wieczorek, C. Yana & P. Zweifel, Constraints on
the shallow elastic and anelastic structure of mars from
InSight seismic data, Nature Geoscience, DOI 10.1038/s41561-
020-0536-y.

D. Giardini, P.Lognonné, W. B. Banerdt, W. T. Pike, U. Christensen,
S. Ceylan, J. F Clinton, M. van Driel, S. C. Stahler, M. Bose, R. F
Garcia, A. Khan, M. Panning, C. Perrin, D. Banfield, E. Beucler, C.
Charalambous, F Euchner, A. Horleston, A. Jacob, T. Kawamura, S.
Kedar, G. Mainsant, J.-R. Scholz, S. E. Smrekar, A. Spiga, C. Agard,
D. Antonangeli, S. Barkaoui, E. Barrett, P. Combes, V. Conejero,
|. Daubar, M. Drilleau, C. Ferrier, T. Gabsi, T. Gudkova, K. Hurst,
F. Karakostas, S. King, M. Knapmeyer, B. Knapmeyer-Endrun, R.
Llorca-Cejudo, A. Lucas, L. Luno, L. Margerin, J. B. McClean, D.
Mimoun, N. Murdoch, E Nimmo, M. Nonon, C. Pardo, A. Rivoldini,
J. A. Rodriguez Manfredi, H. Samuel, M. Schimmel, A. E. Stott, E.
Stutzmann, N. Teanby, T. Warren, R. C. Weber, M. Wieczorek, C.
Yana, The seismicity of Mars, Nature Geoscience, DOI 10.1038/
s41561-020-0539-8.

Science Advances

Impact Factor: 13.12

L. F Villalobos, M. T. Vahdat, M. Dakhchoune, Z. Nadizadeh, M.
Mensi, E. Oveisi, D. Campi, N. Marzari, K. V. Agrawal, Large-scale
synthesis of crystalline g-CsNs nanosheets and high-tempera-
ture H; sieving from assembled films, Science Advances, DOI
10.1126/sciadv.aay9851.

T. S. Seifert, S. Kovafik, D. M. Juraschek, N. A. Spaldin, P. Gam-
bardella, S. M. Stepanow, Longitudinal and transverse electron
paramagnetic resonance in a scanning tunneling microscope,
Science Advances, DOI 10.1126/sciadv.abc5511.

S. Rodriguez-Gallardo, K. Kurokawa, S. Sabido-Bozo, A. Cortes-
Gomez, A. lkeda, V. Zoni, A. Aguilera-Romero, A.M. Perez-Linero,
S. Lopez, M. Waga, M. Araki, M. Nakano, H. Riezman, K. Funato, S.
Vanni, A. Nakano, M. Muhiz, Ceramide chain length-dependent
protein sorting into selective endoplasmic reticulum exit sites,
Science Advances, DOI 10.1126/sciadv.aba8237.

Angewandte Chemie - International Edition
Impact Factor: 12.96

M. Su, F. Qin, Z. Zhang, B. Chen, Q. Pan, Z. Huang, Z. Cai, Z. Zhao,
X. Hu, D. Derome, J. Carmeliet, Y. Song, Non-lithography hy-
drodynamic printing of micro/nanostructures on curved sur-
faces, Angewandte Chemie International Edition, DOI 10.1002/
anie.202007224.

A.J. Knorpp, A. B. Pinar, C. Baerlocher, L. B. McCusker, N. Casati,
M. A. Newton, S. Checchia, J. Meyet, D. Palagin, J. A. van Bok-
hoven, Paired copper monomers in zeolite omega: The active
site for methane-to-methanol conversion, Angewandte Che-
mie International Edition, DOI 10.1002/anie.202014030.

J. 1. Urgel, M. Di Giovannantonio, K. Eimre, T. G. Lohr, J. Liu, S.
Mishra, Q. Sun, A. Kinikar, R. Widmer, S. Stolz, M. Bommert, R.
Berger, P Ruffieux, C. A. Pignedoli, K. Miillen, X. Feng, R. Fasel,
On-Surface synthesis of cumulene-containing polymers via
two-step dehalogenative homocoupling of dibromomethylene-
functionalized tribenzoazulene, Angewandte Chemie Interna-
tional Edition, DOI 10.1002/anie.202001939.



ACS Central Science

Impact Factor: 12.69

L. Piveteau, M. Aebli, N. Yazdani, M. Millen, L. Korosec, F. Krieg, B.
M. Benin, V. Morad, C. Piveteau, T. Shiroka, A. Comas-Vives, C. Co-
péret, A. M. Lindenberg, V. Wood, R. Verel, M. V. Kovalenko, Bulk
and nanocrystalline cesium lead-halide perovskites as seen by
halide magnetic resonance, ACS Central Science, DOI 10.1021/
acscentsci.0c00587.

Nature Chemical Biology

Impact Factor: 12.59

J. Mathony, Z. Harteveld, C. Schmelas, J. Upmeier zu Belzen, S.
Aschenbrenner, W. Sun, M. D. Hoffmann, C. Stengl, A. Scheck,
S. Georgeon, S. Rosset, Y. Wang, D. Grimm, R. Eils, B. E. Correia,
D. Niopek, Computational design of anti-CRISPR proteins with
improved inhibition potency, Nature Chemical Biology, DOI
10.1038/s41589-020-0518-9.

Physical Review X

Impact Factor: 12.58

M. Simoncelli, N. Marzari, A. Cepellotti, Generalization of Fou-
rier's law into viscous heat equations, Physical Review X, DOI
10.1103/PhysRevX.10.011019.

M. Invernizzi, P M. Piaggi, M. Parrinello, Unified approach to
enhanced sampling, Physical Review X, DOI 10.1103/Phys-
RevX.10.041034.

M. H. Dehn, J. K. Shenton, S. Holenstein, Q. N. Meier, D. J. Arse-
neau, D. L. Cortie, B. Hitti, A. C. Y. Fang, W. A. MacFarlane, R. M.
L. McFadden, G. D. Morris, Z. Salman, H. Luetkens, N. A. Spaldin,
M. Fechner, R. F. Kiefl, Observation of a charge-neutral muon-
polaron complex in antiferromagnetic Cr,0s, Physical Review X,
DOI 10.1103/PhysRevX.10.011036.

ACS Catalysis

Impact Factor: 12.35

M. Schilling, R. A. Cunha, S. Luber, Enhanced ab Initio molecu-
lar dynamics exploration unveils the complex role of different
intramolecular bases on the water nucleophilic attack mecha-
nism, ACS Catalysis, DOI 10.1021/acscatal.0c01422.

J H. K. Pfisterer, F Nattino, U. E. Zhumaeyv, M. Breiner, J. M. Feliu, N.
Marzari, K. F. Domke, Role of OH Intermediates during the Au oxide
electro-reduction at low pH elucidated by electrochemical sur-
face-enhanced Raman spectroscopy and implicit solvent Density
Functional Theory, ACS Catalysis, DOI 10.1021/acscatal.0c02752.

Il USER LAB

Z. Guo, F. Ambrosio, A. Pasquarello, Evaluation of photocatalysts
for water splitting through combined analysis of surface cov-
erage and energy-level alignment, ACS Catalysis, DOI 10.1021/
acscatal.0c03006.

Nature Communications

Impact Factor: 12.12

P.C.T.Souza, S. Thallmair, P. Conflitti, J. C. R. Palacios, R. Alessan-
dri, S. Raniolo, V. Limongelli, S. J. Marrink, Protein-ligand binding
with the coarse-grained Martini model, Nature Communica-
tions, DOI 10.1038/s41467-020-17437-5.

A. Beck, X. Huang, L. Artiglia, M. Zabilskiy, X. Wang, P Rzepka,
D. Palagin, M-G. Willinger, J. A. van Bokhoven, The dynamics of
overlayer formation on catalyst nanoparticles and strong met-
al-support interaction, Nature Communications, DOI 10.1038/
s41467-020-17070-2.

M. Zabilskiy, V. L. Sushkevich, D. Palagin, M. A. Newton, F
Krumeich, J. A. van Bokhoven, The unique interplay between
copper and zinc during catalytic carbon dioxide hydrogenation
to methanol, Nature Communications, DOl 10.1038/s41467-
020-16342-1.

H. Niu, L. Bonati, P. M. Piaggi, M. Parrinello, Ab initio phase dia-
gram and nucleation of gallium, Nature Communications, DOI
10.1038/s41467-020-163.

N. Strkalj, C. Gattinoni, A. Vogel, M. Campanini, R. Haerdi, A. Ros-
si, M. D. Rossell, N. A. Spaldin, M. Fiebig, M. Trassin, In-situ moni-
toring of interface proximity effects in ultrathin ferroelectrics,
Nature Communications, DOl 10.1038/s41467-020-19635-7.

N. Yazdani, S. Andermatt, M. Yarema, V. Farto, M. H. Bani-
Hashemian, S. Volk, W. M. M. Lin, O. Yarema, M. Luisier, V. Wood,
Charge transport in semiconductors assembled from nanocrys-
tal quantum dots, Nature Communications, DOI 10.1038/
s41467-020-16560-7.

A. Avsar, C~Y. Cheon, M. Pizzochero, M. Tripathi, A. Ciarrocchi, O.
V. Yazyey, A. Kis, Probing magnetism in atomically thin semicon-
ducting PtSe;, Nature Communications, DOI 10.1038/s41467-
020-18521-6.

31



32

Nucleic Acids Research

Impact Factor: 11.50

|.Mallona, I. M. Ilie, I. D. Karemaker, S. Butz, M. Manzo, A. Caflisch,
T. Baubec, Flanking sequence preference modulates de novo
DNA methylation in the mouse genome, Nucleic Acids Re-
search, DOI 10.1093/nar/gkaal168.

Journal of Materials Chemistry A

Impact Factor: 11.30

M. Tohidi Vahdat, D. Campi, N. Colonna, L. F. Villalobos, N. Mar-
zari, K. V. Agrawal, Efficient Kr/Xe separation from triangular g-
CsNs nanopores, a simulation study, Journal of Materials Chem-
istry A, DOI 10.1039/d0ta03071f.

T. Binninger, A. Marcolongo, M. Mottet, V. Weber, T. Laino, Com-
parison of computational methods for the electrochemical
stability window of solid-state electrolyte materials, Journal of
Materials Chemistry A, DOI 10.1039/C9TA09401F.

S. Falletta, P. Gono, Z. Guo, S. Kampouri, K. C. Stylianou, A.
Pasquarello, Unravelling the synergy between metal-organic
frameworks and co-catalysts in photocatalytic water splitting,
Journal of Materials Chemistry A, DOI 10.1039/D0TA06028C.

Nano Letters

Impact Factor: 11.24

G. Long, H. Henck, M. Gibertini, D. Dumcenco, Z. Wang, T. Tani-
guchi, K. Watanabe, E. Giannini, A. E Morpurgo, Persistence of
magnetism in atomically thin MnPS3 crystals, Nano Letters,
DO0I10.1021/acs.nanolett.9b05165.

Q. Sun, X. Yao, O. Gréning, K. Eimre, C. A. Pignedoli, K. Miillen, A.
Narita, Roman Fasel, P. Ruffieux, Coupled spin states in armchair
graphene nanoribbons with asymmetric zigzag edge exten-
sions, Nano Letters, DOl 10.1021/acs.nanolett.0c02077.

F. Haddadi, Q. S. Wu, A. J. Kruchkov, O. V. Yazyev, Moiré flat bands
in twisted double bilayer graphene, Nano Letters, DOI 10.1021/
acs.nanolett.9b05117.

Nature Protocols

Impact Factor: 10.42

S. Raniolo, V. Limongelli, Ligand binding free-energy calcu-
lations with funnel metadynamics, Nature Protocols, DOI
10.1038/541596-020-0342-4.

Current Biology

Impact Factor: 9.60

N. Jiménez-Rojo, M. D. Leonetti, V. Zoni, A. Colom, S. Feng, N.
R. lyengar, S. Matile, A. Roux, S. Vanni, J. S. Weissman, H. Riez-
man, Conserved functions of ether lipids and sphingolipids in
the early secretory pathway, Current Biology, DOI 10.1016/j.
cub.2020.07.059.

Chemistry of Materials

Impact Factor: 9.57

E. Flores, P. Novak, U. Aschauer, E. J. Berg, Cation ordering and
redox chemistry of layered Ni-Rich Li\Ni;—z,CoyMn,0.: An oper-
ando Raman spectroscopy study, Chemistry of Materials, DOI
10.1021/acs.chemmater.9b03202.

M. Asgari, R. Semino, P. A. Schouwink, I. Kochetygoyv, J. Tarver, O.
Trukhina, R. Krishna, C. M. Brown, M. Ceriotti, and W. L. Queen,
Understanding how ligand functionalization influences CO;
and N adsorption in a sodalite metal-organic framework,
Chemistry of Materials, DOI 10.1021/acs.chemmater.9b04631.

A. Boziki, D. J. Kubicki, A. Mishra, S. Meloni, L. Emsley, M. Gratzel,
U. Réthlisberger, Atomistic origins of the limited phase stability
of Cs*-rich FACsuPbls mixtures, Chemistry of Materials, DOI
10.1021/acs.chemmater.0c00120.

P Ahlawat, M.l Dar, P. Piaggi, M Grétzel, M. Parrinello, U. Roth-
lisberger, Atomistic mechanism of the nucleation of methyl-
ammonium lead iodide perovskite from solution, Chemistry of
Materials, DOI 10.1021/acs.chemmater.9b04259.

Proceedings of the National Academy of Sciences
of the United States of America

Impact Factor: 9.41

G. Mattedi, S. Acosta-Gutiérrez, T. Clark, F L. Gervasio, A com-
bined activation mechanism for the glucagon receptor, PNAS
Proceedings of the National Academy of Sciences of the Unit-
ed States of America, DOI 10.1073/pnas.1921851117.

M. Serulla, G. Ichim, F. Stojceski, G. Grasso, S. Afonin, M. Heulot,
T. Schober, R. Roth, C. Godefroy, P. E. Milhiet, K. Das, A. J. Garcia-
Saez, A. Danani, C. Widmann, TAT-RasGAP317.356 kills cells by tar-
geting inner-leaflet-enriched phospholipids, PNAS Proceedings
of the National Academy of Science of the United States of
America, DOI 10.1073/pnas.2014108117.



C. Gattinoni, N. Strkalj, R. Haerdi, M. Fiebig, M. Trassin, N. A.
Spaldin, Interface and surface stabilization of the polarization
in ferroelectric thin films, Proceedings of the National Acad-
emy of Sciences of the United States of America, DOI 10.1073/
pnas.2007736117.

Bulletin of the American Meteorological Society
Impact Factor: 9.38

D. Leuenberger, A. Haefele, N. Omanovic, M. Fengler, G. Mar-
tucci, B. Calpini, O. Fuhrer, A. Rossa, Improving high-impact nu-
merical weather prediction with lidar and drone observations,
Bulletin of the American Meteorological Society, DOI 10.1175/
BAMS-D-19-0119.1.

C.Schar, O.Fuhrer, A. Arteaga, N. Ban, C. Charpilloz, S. Di Girolamo,
L. Hentgen, T. Hoefler, X. Lapillonne, D. Leutwyler, K. Osterried,
D. Panosetti, S. Rudisthli, L. Schlemmer, Thomas C. Schulthess,
M. Sprenger, S. Ubbiali, H. Wernli, Kilometer-scale climate mod-
els: Prospects and challenges, Bulletin of the American Mete-
orological Society, DOI 10.1175/BAMS-D-18-0167.1.

Chemical Science

Impact Factor: 9.35

. Galdadas, F. L. Gervasio, Z. Cournia, Unravelling the effect of
the E545K mutation on PI3Ka kinase, Chemical Science, DOI
10.1039/C9SC05903B.

V. L. Sushkevich, 0. V. Safonova, D. Palagin, M. A. Newton, J. A.
van Bokhoven, Structure of copper sites in zeolites examined
by Fourier and wavelet transform analysis of EXAFS, Chemical
Science, DOI10.1039/d0sc01472a.

npj Computational Materials

Impact Factor: 9.34

V. Vitale, G. Pizzi, A. Marrazzo, . R. Yates, N. Marzari, A. A. Most-
ofi, Automated high-throughput Wannierisation, npj Computa-
tional Materials, DOI 10.1038/s41524-020-0312-y.

N. G. Hormann, N. Marzari, K. Reuter, Electrosorption at metal
surfaces from first principles, npj Computational Materials, DOI
10.1038/s41524-020-00394-4.

Physical Review Letters

Impact Factor: 8.39

D. S. De, M. Krummenacher, B. Schaefer, S. Goedecker, Finding
reaction pathways with optimal atomic index mappings, Physi-
cal Review Letters, DOI 10.1103/PhysRevLett.123.206102.

Il USER LAB

S.Borsanyi, Z. Fodor, J. N. Guenther, R. Kara, S. D. Katz, P. Parotto,
A. Pasztor, C. Ratti, K. K. Szab6, QCD crossover at finite chemical
potential from lattice simulations, Physical Review Letters, DOI
10.1103/PhysRevLett.125.052001.

I. Cucchi, A. Marrazzo, E. Cappelli, S. Ricco, EY. Bruno, S. Lisi, M.
Hoesch, T.K. Kim, C. Cacho, C. Besnard, E. Giannini, N. Marzari, M.
Gibertini, F Baumberger, A. Tamai, Bulk and surface electronic
structure of the dual-topology semimetal Pt;HgSes, Physical
Review Letters, DOI 10.1103/PhysRevLett.124.106402.

H.W. Patten, J.P Graves, W.A. Cooper, J. Eriksson, D. Pfefferlé,
W7-X team, JET contributors, Identification of an optimized
heating and fast ion generation scheme for the Wendelstein
7-X stellarator, Physical Review Letters, DOI 10.1103/PhysRev-
Lett.124.155001.

A. Edstrom, C. Ederer, Prediction of a giant Mmagnetoelectric
coss-caloric effect around a tetracritical point in multifer-
roic SrMn0s, Physical Review Letters, DOl 10.1103/PhysRev-
Lett.124.167201.

D. M. Juraschek, Q. N. Meier, P Narang, Parametric excitation of
an optically silent goldstone-like phonon mode, Physical Re-
view Letters, DOI 10.1103/PhysRevLett.124.117401.

G. Gatti, D. Gosalbez-Martinez, S.S. Tsirkin, M. Fanciulli, M. Pup-
pin, S. Polishchuk, S. Moser, L. Testa, E. Martino, S. Roth, Ph.
Bugnon, L. Moreschini, A. Bostwick, C. Jozwiak, E. Rotenberg,
G. Di Santo, L. Petaccia, I. Vobornik, J. Fujii, J. Wong, D. Jariwala,
H.A. Atwater, H.M. Rgnnow, M. Chergui, O.V. Yazyev, M. Grioni,
A. Crepaldi, Radial spin texture of the Weyl fermions in chiral
tellurium, Physical Review Letters, DOl 10.1103/PhysRev-
Lett.125.216402.

V. M. Katukuri, P. Babkevich, O. Mustonen, H.C. Walker, B. Fak,
S. Vasala, M. Karppinen, H.M. Rgnnow, 0.V. Yazyev, Exchange
interactions mediated by nonmagnetic cations in double
perovskites, Physical Review Letters, DOI 10.1103/PhysRev-
Lett.124.077202.

R. Fournier, L. Wang, O. V. Yazyev, Q. S. Wu, Artificial neural net-
work approach to the analytic continuation problem, Physical
Review Letters, DOI 10.1103/PhysRevLett.124.056401.

33



34

(\
i

\

\
JAW

EZza

N

S CENEEEEEEEEEEEE

77

i‘
/l

|
W
74

Ll
),

\;\'
|

X
|

\
{

= 1

oy wtha, /);;,?” | &

\

\



Andreas Adelmann, Paul Scherrer Institute

A. Edelen, N. Neveu, M. Frey, Y. Huber, C. Mayes, A. Adelmann,
Machine learning for orders of magnitude speedup in multiob-
jective optimization of particle accelerator systems, Physical
Review Accelerators and Beams, DOI 10.1103/PhysRevAccel-
Beams.23.044601.

M. Frey, A. Adelmann, U. Locans, On architecture and per-
formance of adaptive mesh refinement in an electrostatics
particle-in-cell code, Computer Physics Communications, DOI
10.1016/j.cpc.2019.106912.

Sebnem Aksoyoglu, Paul Scherrer Institute

S. Aksoyoglu, J. Jiang, G. Ciarelli, U. Baltensperger, A. S. H. Prévét,
Role of ammonia in European air quality with changing land and
ship emissions between 1990 and 2030, Atmospheric Chemis-
try and Physics, DOI 10.5194/acp-20-15665-2020.

K. R. Daellenbach, G. Uzu, J. Jiang, L-E. Cassagnes, Z. Leni, A.
Vlachou, G. Stefenelli, . Canonaco, S. Weber, A. Segers, J. J. P
Kuenen, M. Schaap, O. Favez, A. Albinet, S. Aksoyoglu, J. Dom-
men, U. Baltensperger, M. Geiser, I. El Haddad, J-L. Jaffrezo, A.
S. H. Prévét, Sources of particulate-matter air pollution and its
oxidative potential in Europe, Nature, DOl 10.1038/s41586-
020-2902-8.

J. Jiang, S. Aksoyoglu, G. Ciarelli, U. Baltensperger, A. S. H.
Prévot, Changes in ozone and PM2.5 in Europe during the pe-
riod of 1990-2030: Role of reductions in land and ship emis-
sions, Science of the Total Environment, DOI 10.1016/j.scito-
tenv.2020.140467.

Alex Aiken, Stanford University

E. Slaughter, W. Wu, Y. Fu, L. Brandenburg, N. Garcia, E. Marx, K.S.
Morris, Q. Cao, G. Bosilca, S. Mirchandaney, W. Lee, S. Treichler,
P McCormick, A. Aiken, Task bench: A parameterized bench-
mark for evaluating parallel runtime performance, Proceed-
ings of the International Conference on Supercomputing, DOI
10.5555/3433701.3433783.

Kumar Varoon Agrawal, EPF Lausanne

M. Tohidi Vahdat, D. Campi, N. Colonna, L. F. Villalobos, N. Mar-
zari, K. V. Agrawal, Efficient Kr/Xe separation from triangular
g-CsNi nanopores, a simulation study, Journal of Materials
Chemistry A, DOI 10.1039/d0ta03071f.

Il USER LAB

L. F Villalobos, M. T. Vandat, M. Khchoune, Z. Nadizadeh, M.
Mensi, E. Oveisi, D.Campi, N. Marzari, K. V. Agrawal, Large-scale
synthesis of crystalline g-CsNs nanosheets and high-tempera-
ture H; sieving from assembled films, Science Advances, DOI
10.1126/sciadv.aay9851.

Constantia Alexandrou, University of Cyprus and
the Cyprus Institute

C. Alexandrou, S. Bacchio, M. Constantinou, J. Finkenrath, K.
Hadjiyiannakou, K. Jansen, G Koutsou, H. Panagopoulos, G.
Spanoudes, Complete flavor decomposition of the spin and
momentum fraction of the proton using lattice QCD simula-
tions at physical pion mass, Physical Review D, DOI 10.1103/
PhysRevD.101.094513.

C. Alexandrou, K. Hadjiyiannakou, G. Koutsou, K. Ottnad, M.
Petschlies, Model-independent determination of the nucleon
charge radius from lattice QCD, Physical Review D, DOI110.1103/
PhysRevD.101.114504.

C. Alexandrou, Recent progress on the study of nucleon struc-
ture from lattice QCD and future perspectives, SciPost Physics
Proceedings, DOI 10.21468/SciPostPhysProc.3.015.

Ulrich Aschauer, University of Bern

R. Pawlak, X. Liu, S. Ninova, P. D'Astolfo, C. Drechsel, S. Sangta-
rash, R. Haner, S. Decurtins, H. Sadeghi, C.J. Lambert, U. Aschau-
er, S-X. Liu, E. Meyer, Bottom-up synthesis of nitrogen-doped
porous graphene nanoribbons, Journal of the American Chemi-
cal Society, DOI 10.1021/jacs.0c03946.

C. Ricca, I. Timrov, M. Cococcioni, N. Marzari, U. Aschauer, Self-
consistent DFT+U+V study of oxygen vacancies in SrTiOs, Phys-
ical Review Research, DOI 10.1103/PhysRevResearch.2.023313.

E. Flores, P. Novak, U. Aschauer, E. J. Berg, Cation ordering and
redox chemistry of layered Ni-Rich LixNi;-2yCoyMn,0.: An oper-
ando Raman spectroscopy study, Chemistry of Materials, DOI
10.1021/acs.chemmater.9b03202.

N. Vonriti, U. Aschauer, Catalysis on oxidized ferroelectric
surfaces—Epitaxially strained LaTiO:N and BaTiOs for pho-
tocatalytic water splitting, Journal of Chemical Physics, DOI
10.1063/1.5135751.

35



36

Justin Ball, EPF Lausanne

C.J. Ajay, S. Brunner, B. McMillan, J. Ball, J. Dominski, G. Merlo,
How eigenmode self-interaction affects zonal flows and con-
vergence of tokamak core turbulence with toroidal system size,
Journal of Plasma Physics, DOI 10.1017/50022377820000999.

J. Ball, S. Brunner, C. J. Ajay, Eliminating turbulent self-inter-
action through the parallel boundary condition in local gyro-
kinetic simulations, Journal of Plasma Physics, DOI 10.1017/
S0022377820000197.

Dimitry Bocharov, University of Latvia

D. Bocharov, M. Krack, Yu. Rafalskij, A. Kuzmin, J. Purans, Ab initio
molecular dynamics simulations of negative thermal expansion
in ScFs: The effect of the supercell size, Computational Materi-
als Science, DOI 10.1016/j.commatsci.2019.109198.

Szabolcs Borsanyi, Wuppertal University
S.Borsanyi, Z. Fodor, J. N. Guenther, R. Kara, S. D. Katz, P. Parotto,
A. Pasztor, C. Ratti, K. K. Szab6, QCD crossover at finite chemical
potential from lattice simulations, Physical Review Letters, DOI
10.1103/PhysRevLett.125.052001.

R. Bellwied, S. Borséanyi, Z. Fodor, J. N. Guenther, . Noronha-Hos-
tler, P Parotto, A. Pasztor, C. Ratti, J. M. Stafford, Off-diagonal
correlators of conserved charges from lattice QCD and how to
relate them to experiment, Physical Review D, DOI 10.1103/
PhysRevD.101.034506.

Dominik Brunner, Empa

M. Jahn, G. Kuhlmann, Q. Mu, J. M. Haussaire, D. Ochsner, K.
Osterried, V. Clément, D. Brunner, An online emission module
for atmospheric chemistry transport models: Implementation
in COSMO-GHG v5.6a and COSMO-ART v5.1-3.1, Geoscientific
Model Development, DOI 10.5194/gmd-13-2379-2020.

G. Kuhlmann, D. Brunner, G. Broquet, Y. Meijer, Quantifying CO;
emissions of a city with the copernicus anthropogenic CO;
monitoring satellite mission, Atmospheric Measurement Tech-
niques, DOI 10.5194/amt-13-6733-2020.

Stefan Bronnimann, University of Bern

V. Valler, Y. Brugnara, J. Franke, S. Brénnimann, Assimilating
monthly precipitation data in a paleoclimate data assimila-
tion framework, Climate of the Past, DOI 10.5194/cp-16-1309-
2020, 2020.

J. Franke, V. Valler, S. Brénnimann, R. Neukom, F. Jaume Santero,
The importance of input data quality and quantity in climate
field reconstructions - results from a Kalman filter based pale-
odata assimilation method, Climate of the Past, DOI 10.5194/
cp-2019-80, 2020.

Amedeo Caflisch, University of Zurich
|.Mallona, I. M. llie, I. D. Karemaker, S. Butz, M. Manzo, A. Caflisch,
T. Baubec, Flanking sequence preference modulates de novo
DNA methylation in the mouse genome, Nucleic Acids Re-
search, DOI10.1093/nar/gkaal168.

Y. Li, R. K. Bedi, E. V. Moroz-Omori, A. Caflisch, Structural and
dynamic insights into redundant function of YTHDF proteins,
Journal of Chemical Information and Modeling, DOI 10.1021/
acs.jcim.0c01029.

Jan Carmeliet, ETH Zurich

J. Zhao, F. Qin, D. Derome, Q. Kang, J. Carmeliet, Improved pore
network models to simulate single-phase flow in porous media
by coupling with lattice Boltzmann method, Advances in Water
Resources, DOI10.1016/j.advwatres.2020.103738.

J.Zhao, F.Qin, D. Derome, J. Carmeliet, Simulation of quasi-static
drainage displacement in porous media on pore-scale: Coupling
lattice Boltzmann method and pore network model, Jjournal of
Hydrology, DOI 10.1016/j.jhydrol.2020.125080.

F Qin, M. Suc, J. Zhao, A. Mazloomi Mogaddam, L. DelCarro, T.
Brunschwiler, Q. Kang, Y. Song, D. Derome, J. Carmeliet, Con-
trolled 3D nanoparticle deposition by drying of colloidal
suspension in designed thin micro-porous architectures, In-
ternational Journal of Heat and Mass Transfer, DOI 10.1016/
j.ijheatmasstransfer.2020.120000.

M. Su, F. Qin, Z. Zhang, B. Chen, Q. Pan, Z. Huang, Z. Cai, Z. Zhao,
X. Hu, D. Derome, J. Carmeliet, Y. Song, Non-lithography hy-
drodynamic printing of micro/nanostructures on curved sur-
faces, Angewandte Chemie International Edition, DOI 10.1002/
anie.202007224.

Michele Ceriotti, EPF Lausanne

M. Asgari, R. Semino, P. A. Schouwink, I. Kochetygoyv, J. Tarver, O.
Trukhina, R. Krishna, C. M. Brown, M. Ceriotti, and W. L. Queen,
Understanding how ligand functionalization influences CO;
and N adsorption in a sodalite metal-organic framework,
Chemistry of Materials, DOl 10.1021/acs.chemmater.9b04631.



B. Cheng, G. Mazzola, C. J. Pickard, M. Ceriotti, Evidence for su-
percritical behaviour of high-pressure liquid hydrogen, Nature,
DOI 10.1038/s41586-020-2677-y.

M. Dakhchoune, L. F. Villalobos, R. Semino, L. Liu, M. Rezaei, P
Schouwink, C. E. Avalos, P. Baade, V. Wood, Y. Han, M. Ceriotti,
K. V. Agrawal, Gas-sieving zeolitic membranes fabricated by
condensation of precursor nanosheets, Nature Materials, DOI
10.1038/s41563-020-00822-2.

V. Kapil, D. M. Wilkins, J. Lan, M. Ceriotti, Inexpensive mod-
eling of quantum dynamics using path integral generalized
Langevin equation thermostats, Journal of Chemical Physics,
DOI10.1063/1.5141950.

M. Veit, D. M. Wilkins, Y. Yang, R. A. DiStasio, M. Ceriotti, Pre-
dicting molecular dipole moments by combining atomic partial
charges and atomic dipoles, Journal of Chemical Physics, DOI
10.1063/5.0009106.

Mauro Chinappi, University of Rome 2

F. Bétermier, B. Cressiot, G. Di Muccio, N. Jarroux, L. Bacri, B. Mo-
rozzo Della Rocca, M. Chinappi, J. Pelta, J-M. Tarascon, Single-
sulfur atom discrimination of polysulfides with a protein nano-
pore for improved batteries, Communications Materials, DOI
10.1038/s43246-020-00056-4.

Bastien Chopard, University of Geneva

L. Pacchiardi, P. Kiinzli, M. Schongens, B. Chopard, R. Dutta,
Distance-learning for approximate Bayesian computation to
model a volcanic eruption, Sankhya B, DOI 10.1007/s13571-
019-00208-8.

Sergey V. Churakov, University of Bern and Paul
Scherrer Institute

G. Yang, N. I. Prasianakis, S. V. Churakov, Comparative modeling
of ions and solvent properties in Ca-Na montmorillonite by
atomistic simulations and fluid density functional theory,
Clays and Clay Minerals, DOI 10.1007/s42860-019-00058-5.

A.Kéri,R.Dahn, M. Marques Fernandes, A. C. Scheinost, M. Krack,
S. V. Churakoy, Iron adsorption on clays inferred from atomistic
simulations and X-ray absorption spectroscopy, Environmental
Science and Technology, DOI 10.1021/acs.est.9b07962.

Il USER LAB

G. Cametti, A. C. Scheinost, S. V. Churakov, Structural evolution
of Ag-LEV zeolite upon heating: An in situ single-crystal X-ray
diffraction (SC-XRD) and X-ray absorption spectroscopy (XAS)
study, ACS Omega, DOI 10.1021/acsomega.0c04455.

G. Cametti, S. V. Churakov, Crystal structure of Ag-exchanged
levyne intergrown with erionite: Single-crystal X-ray diffraction
and molecular dynamics simulations, American Mineralogist,
DOI 10.2138/am-2020-7500.

Florina M. Ciorba, University of Basel

A. Mohammed, A. Cavelan, F M. Ciorba, R. M. Cabezdn, I. Banic-
escu, Two-level dynamic load balancing for high performance
scientific applications, Proceedings of the SIAM Parallel Pro-
cessing, DOI10.1137/1.9781611976137.7.

A. Cavelan, R. M. Cabezdn, M. Grabarczyk, F M. Ciorba, A
smoothed particle hydrodynamics mini-app for exascale, Pro-
ceedings of the Platform for Advancing Scientific Computing,
DOI 10.1145/3394277.3401855.

Bruno E. Correia, EPF Lausanne

F. Sesterhenn, C. Yang, J. Bonet, J. T. Cramer, X. Wen, Y. Wang,
C-I. Chiang, L. A. Abriata, I. Kucharska, G. Castoro, S. S. Vollers,
M. Galloux, E. Dheilly, S. Rosset, P. Corthésy, S. Georgeon, M. Vil-
lard, C-A. Richard, D. Descamps, T. Delgado, E. Oricchio, M-A.
Rameix-Welti, V. Méas, S. Ervin, J.-F. Eléouét, S. Riffault, J. T. Bates,
J-P Julien, Y. Li, T. Jardetzky, T. Krey, B. E. Correia, De novo protein
design enables the precise induction of RSV-neutralizing anti-
bodies, Science, DOI 10.1126/science.aay5051.

J. Mathony, Z. Harteveld, C. Schmelas, J. Upmeier zu Belzen, S.
Aschenbrenner, W. Sun, M. D. Hoffmann, C. Stengl, A. Scheck,
S. Georgeon, S. Rosset, Y. Wang, D. Grimm, R. Eils, B. E. Correia,
D. Niopek, Computational design of anti-CRISPR proteins with
improved inhibition potency, Nature Chemical Biology, DOI
10.1038/s41589-020-0518-9.

Edouard L. Davin, ETH Zurich

E. L. Davin, D. Rechid, M. Breil, R. M. Cardoso, E. Coppola, P
Hoffmann, L. L. Jach, E. Katragkou, N. de Noblet-Ducoudré, K.
Radtke, M. Raffa, P. M. M. Soares, G. Sofiadis, S. Strada, G. Strand-
berg, M. H. Télle, K. Warrach-Sagi, V. Wulfmeyer, Biogeophysical
impacts of forestation in Europe: First results from the LUCAS
(Land Use and Climate Across Scales) regional climate model
intercomparison, Earth System Dynamics, DOI 10.5194/esd-11-
183-2020.

37



38

M. Breil, D. Rechid, E.L. Davin, N. de Noblet-Ducoudré, E. Katrag-
kou, R.M. Cardoso, P. Hoffmann, L. L. Jach, P. M. M. Soares, G. So-
fiadis, S. Strada, G. Strandberg, M. H. Télle, K. Warrach-Sagi, The
opposing effects of re/afforestation on the diurnal tempera-
ture cycle at the surface and in the lowest atmospheric model
level in the European summer, Journal of Climate, DOI 10.1175/
JCLI-D-19-0624.1.

Simone Deparis, EPF Lausanne

N. Dal Santo, S. Deparis, L. Pegolotti, Data driven approxi-
mation of parametrized PDEs by reduced basis and neural
networks, Journal of Computational Physics, DOI 10.1016/
jjcp.2020.109550.

C. M. Colciago, S. Deparis, M. Domanin, C. Riccobene, E. Sche-
none, A. Quarteroni, Analysis of morphological and hemody-
namical indexes in abdominal aortic aneurysms as preliminary
indicators of intraluminal thrombus deposition, Biomechanics
and Modeling in Mechanobiology, DOI 10.1007/s10237-019-
01269-4.

Roberto De Renzi, University of Parma

G. Lamura, I. J. Onuorah, P. Bonfa, S. Sanna, Z. Shermadini, R.
Khasanov, J.-C. Orain, C. Baines, F Gastaldo, M. Giovannini, |.
Curlik, A. Dzubinska, G. Pristas, M. Reiffers, A. Martinelli, C. Rit-
ter, B. Joseph, E. Bauer, R. De Renzi, T. Shiroka, Pressure-induced
antiferromagnetic dome in the heavy-fermion Yb; Pd; In1-.Snx
system, Physical Review B, DOI 10.1103/PhysRevB.101.054410.

Carmen Domene, University of Bath

G. E. Balatti, C. Domene, M. E Martini, M. Pickholz, Differential
stability of aurein 1.2 pores in model membranes of two probi-
otic strains, Journal of Chemical Information and Modeling, DOI
10.1021/acs.jcim.0c00855.

P Carravilla, L. Darré, I. R. Oar-Arteta, A. G. Vesga, E. Rujas, Gloria
de las Heras-Martinez, C. Domene, J. L. Nieva, J. Requejo-Isidro,
The bilayer collective properties govern the interaction of an
HIV-1 antibody with the viral membrane, Biophysical Journal,
DOI 10.1016/j.bpj.2019.11.005.

V. Oakes, S. Furini, C. Domene, Insights into the mechanisms
of K* Permeation in K* channels from computer simulations,
Journal of Chemical Theory and Computation, DOI 10.1021/acs.
jctc.9b00971.

Robert Feldmann, University of Zurich
R.Feldmann, The link between star formation and gas in nearby
galaxies, Communications Physics, DOI 10.1038/s42005-020-
00493-0.

Andreas Fichtner, ETH Zurich

D. P van Herwaarden, C. Boehm, M. Afanasiev, S. Thrastarson,
L. Krischer, J. Trampert, A. Fichtner, Accelerated full-waveform
inversion using dynamic mini-batches, Geophysical Journal
International, DOI 10.1093/gji/ggaa079.

S. Thrastarson, M. van Driel, L. Krischer, C. Boehm, M. Afanasiev,
D-P van Herwaarden, S. Fichtner, Accelerating numerical wave
propagation by wavefield adapted meshes. Part II: Full-wave-
form inversion, Geophysical Journal International, DOI 10.1093/
gji/ggaa065.

N. Blom, A. Gokhberg, A. Fichtner, Seismic waveform tomogra-
phy of the central and eastern Mediterranean upper mantle,
Solid Earth, DOI 10.5194/se-11-669-2020.

K. Sager, C. Boehm, L. Ermert, L. Krischer, A. Fichtner, Global-
scale full-waveform ambient noise inversion, Journal of Geo-
physical Research: Solid Earth, DOI 10.1029/2019)B018644.

L. Gebraad, C. Boehm, A. Fichtner, Bayesian elastic full-wave-
form inversion using Hamiltonian Monte Carlo, Journal of Geo-
physical Research: Solid Earth, DOI 10.1029/2019)B018428.

. E. Ulrich, C. Boehm, A. Fichtner, Random field interferometry
formedical ultrasound, Medical Imaging 2020: Ultrasonic Imag-
ing and Tomography, DOI 10.1117/12.2559852.

Giuseppe Fisicaro, University of Basel

S. Filice, R. Fiorenza, R. Reitano, S. Scalese, S. Sciré, G. Fisicaro, |.
Deretzis, A.La Magna, C. Bongiorno, G. Compagnini, TiO; colloids
Llaser-treated in ethanol for photocatalytic H2 production,
ACS Applied Nano Materials, DOI 10.1021/acsanm.0c01783.

G. Fisicaro, C. Bongiorno, I. Deretzis, F Giannazzo, F La Via, F
Roccaforte, M. Zielinski, M. Zimbone, A. La Magna, Genesis
and evolution of extended defects: The role of evolving inter-
face instabilities in cubic SiC, AIP Applied Physics Reviews, DOI
10.1063/1.5132300.



L. E. Ratcliff W. Dawson, G. Fisicaro, D. Caliste, S. Mohr, A.
Degomme, B. Videau, V. Cristiglio, M. Stella, M. D'Alessandro,
S. Goedecker, T. Nakajima, T. Deutsch, L. Genovese, Flexibilities
of wavelets as a computational basis set for large-scale elec-
tronic structure calculations, Journal of Chemical Physics, DOI
10.1063/5.0004792.

G. Fisicaro, A. La Magna, A. Alberti, E. Smecca, G. Mannino, |.
Deretzis, Local order and rotational dynamics in mixed A-cation
lead iodide perovskites, Journal of Physical Chemistry Letters,
DOI 10.1021/acs.jpclett.9b03763.

G. Fisicaro, S. Filice, S. Scalese, G. Compagnini, R. Reitano, L.
Genovese, S. Goedecker, I. Deretzis, A. La Magna, Wet environ-
ment effects for ethanol and water adsorption on anatase TiO;
(101) surfaces, Journal of Physical Chemistry C, DOI 10.1021/
acs.jpcc.9b05400.

José A. Flores-Livas, University of Basel

J. A Flores-Livas, Crystal structure prediction of magnetic mate-
rials, Journal of Physics: Condensed Matter, DOI 10.1088/1361-
648X/ab7e54.

J. A Flores-Livas, L. Boeri, A. Sanna, G. Profetac, R. Arita, M. Erem-
ets, A perspective on conventional high-temperature super-
conductors at high pressure: Methods and materials, Physics
Reports, DOI 10.1016/j.physrep.2020.02.003.

I. Errea, F Belli, L. Monacelli, A. Sanna, T. Koretsune, T. Tadano, R.
Bianco, M. Calandra, R. Arita, F. Mauri, J. A. Flores-Livas, Quantum
crystal structure in the 250-kelvin superconducting lanthanum
hydride, Nature, DOI 10.1038/s41586-020-1955-z.

Thomas Frélicher, University of Bern
Burger, F A, J. John, T. L. Frolicher, Increase in ocean acidity vari-
ability and extremes under increasing atmospheric CO;, Bio-
geosciences, DOI 10.5194/bg-17-4633-2020.

T. L. Frolicher, M. T. Aschwanden, N. Gruber, S. L. Jaccard, J.
Dunne, D. Paynter, Contrasting upper and deep ocean oxygen
response to protracted global warming, Global Biogeochemical
Cycles, DOI 10.1029/2020GB006601.

C. Laufkotter, J. Zscheischler, T. L. Frélicher, High-impact marine
heatwaves attributable to human-induced global warming, Sci-
ence, DOI10.1126/science.aba0690.

Il USER LAB

A. H. MacDougall, T. L. Frélicher, C. D. Jones, J. Roegelj, H. D.
Matthews, K. Zickfeld, V. K. Arora, N. J. Barrett, V. Brovkin, F. A.
Burger, M. Eby, A. V. Elivseev, T. Hajima, P. B. Holden, A. Jeltsch-
Théommes, C. Koven, L. Menviel, M. Michou, I. . Mokhov, A. Oka,
J. Schwinger, R. Séférian, G. Shaffer, A. Sokolov, K. Tachiiri, J. Tji-
putra, A. Wilthsire, T. Ziehn, Is there warming in the pipeline? A
multi-model analysis of the zero emissions commitment from
CO., Biogeosciences, DOI 10.5194/bg-17-2987-2020.

W. W. L. Cheung, T. L. Frolicher, Marine heatwaves exacerbate
climate change impacts for fisheries in the northeast Pacific,
Scientific Reports, DOI 10.1038/s41598-020-63650-z.

T. L. Frélicher, L. Ramseyer, C. C. Raible, K. B. Rodgers, J. P.Dunne,
Potential predictability of marine ecosystem drivers, Biogeo-
sciences, DOI 10.5194/bg-17-2061-2020.

M. Rugenstein, J. Bloch-Johnson, J. Gregory, T. Andrews, T. Mau-
ritsen, C. Li, T. L. Frélicher, D. Paynter, G. Danabasoglu, S. Yang,
J. L. Dufresne, L. Cao, G. Schmidt, A. Abe-Ouchi, O. Geoffroy, R.
Knutti, Equilibrium climate sensitivity estimated by equili-
brating climate models, Geophysical Research Letters, DOI
10.1029/2019GL083898.

Maria Fumanal, EPF Lausanne

M. Fumanal, A. Ortega-Guerrero, K. M. Jablonka, B. Smit, I. Tav-
ernelli, Charge separation and charge carrier mobility in pho-
tocatalytic metal-organic frameworks, Advanced Functional
Materials, DOl 10.1002/adfm.202003792.

M. Fumanal, C. Corminboeuf, B. Smit, I. Tavernelli, Optical ab-
sorption properties of metal-organic frameworks: Solid stat-
eversusmolecular perspective, Physical Chemistry Chemical
Physics, DOI 10.1039/d0cp03899g.

A. Ortega-Guerrero, M. Fumanal, G. Capano, B. Smit, From isolat-
ed porphyrin ligands to periodic AI-PMOF: A comparative study
of the optical properties using DFT/TDDFT, Journal of Physical
Chemistry C, DOI 10.1021/acs.jpcc.0c06885.

Thomas Gehrmann, University of Zurich

X.Chen, T. Gehrmann, N. Glover, M. Hofer, A. Huss, Isolated pho-
ton and photon+jet production at NNLO QCD accuracy, Journal
of High Energy Physics, DOI 10.1007/JHEP04(2020)166.

39



40

Antoine Georges, University of Geneva

W. Wu, M. S. Scheurer, M. Ferrero, A. Georges, Effect of Van
Hove singularities in the onset of pseudogap states in Mott
insulators, Physical Review Research, DOI 10.1103/PhysRev
Research.2.033067.

Francesco L. Gervasio, University of Geneva and
University College London

G. Mattedi, S. Acosta-Gutiérrez, T. Clark, F L. Gervasio, A com-
bined activation mechanism for the glucagon receptor, PNAS
Proceedings of the National Academy of Sciences of the United
States of America, DOI 10.1073/pnas.1921851117.

I. Galdadas, F. L. Gervasio, Z. Cournia, Unravelling the effect of
the E545K mutation on PI3Ka kinase, Chemical Science, DOI
10.1039/C9SC05903B.

Marco Gibertini, University of Geneva

G. Long, H. Henck, M. Gibertini, D. Dumcenco, Z. Wang, T. Tani-
guchi, K. Watanabe, E. Giannini, A. E Morpurgo, Persistence of
magnetism in atomically thin MnPS; crystals, Nano Letters, DOI
10.1021/acs.nanolett.9b05165.

D. Mauro, H. Henck, M. Gibertini, M. Filippone, E. Giannini, I.
Gutiérrez-Lezama, A. F Morpurgo, Multi-frequency Shubnikov-
de Haas oscillations in topological semimetal Pt;HgSes, 2D Ma-
terials, DOl 10.1088/2053-1583/ab7689.

I. Cucchi, A. Marrazzo, E. Cappelli, S. Ricco, F Y. Bruno, S. Lisi, M.
Hoesch, T. K. Kim, C. Cacho, C. Besnard, E. Giannini, N. Marzari, M.
Gibertini, F Baumberger, A. Tamai, Bulk and surface electronic
structure of the dual-topology semimetal Pt;HgSes, Physical
Review Letters, DOI 10.1103/PhysRevLett.124.106402.

N. Ubrig, Z. Wang, J. Teyssier, T. Taniguchi, K. Watanabe, E. Gian-
nini, A. F Morpurgo, M. Gibertini, Low-temperature monoclinic
layer stacking in atomically thin Crl; crystals, 2D Materials, DOI
10.1088/2053-1583/ab4c64.

Stefan Goedecker, University of Basel

B. Parsaeifard, D. Tomerini, D. S. De, S. Goedecker, Maximum vol-
ume simplex method for automatic selection and classification
of atomic environments and environment descriptor compres-
sion, Journal of Chemical Physics, DOI 10.1063/5.0030061.

B. Parsaeifard, D. S. De, A. S. Christensen, F A. Faber, E. Kocer,
S. De, J. Behler, A. von Lilienfeld, S. Goedecker, An assessment
of the structural resolution of various fingerprints commonly
used in machine learning, Machine Learning: Science and Tech-
nology, DOI 10.1088/2632-2153/abb212.

D. S. De, B. Schaefer, B. von Issendorff, S. Goedecker, Nonexist-
ence of the decahedral SizoHzo cage: Levinthal's paradox revis-
ited, Physical Review B, DOI 10.1103/PhysRevB.101.214303.

J. A. Finkler, S. Goedecker, Funnel hopping Monte Carlo: An effi-
cient method to overcome broken ergodicity, Journal of Chemi-
cal Physics, DOI 10.1063/5.0004106.

D. S. De, M. Krummenacher, B. Schaefer, S. Goedecker, Finding
reaction pathways with optimal atomic index mappings, Physi-
cal Review Letters, DOI 10.1103/PhysRevLett.123.206102.

Gianvito Grasso, SUPSI

S. Muscat, L. Pallante, F. Stojceski, A. Danani, G. Grasso, M. A.
Deriu, The Impact of natural compounds on s-shaped AB42
fibril: From molecular docking to biophysical characteriza-
tion, International Journal of Molecular Sciences, DOI 10.3390/
iims21062017.

M. Serulla, G. Ichim, F. Stojceski, G. Grasso, S. Afonin, M. Heulot,
T. Schober, R. Roth, C. Godefroy, P. E. Milhiet, K. Das, A. . Garcia-
Saez, A. Danani, C. Widmann, TAT-RasGAP317.35 kills cells by tar-
geting inner-leaflet-enriched phospholipids, PNAS Proceedings
of the National Academy of Science of the United States of
America, DOI 10.1073/pnas.2014108117.

G. Grasso, C. Lionello, F Stojceski, Highlighting the effect of
amyloid beta assemblies on the mechanical properties and
conformational stability of cell membrane, Journal of Molecu-
lar Graphics and Modelling, DOI 10.1016/j.jmgm.2020.107670.

S. Muscat, F. Stojceski, A. Danani, Elucidating the effect of static
electric field on amyloid beta 1-42 supramolecular assembly,
Journal of Molecular Graphics and Modelling, DOI 10.1016/j.
jmgm.2020.107535.

F Stojceski, G. Grasso, L. Pallante, A. Danani, Molecular and
coarse-grained modeling to characterize and optimize den-
drimer-based nanocarriers for short interfering RNA delivery,
ACS Omega, DOI 10.1021/acsomega.9b03908.



S. Errico, G. Lucchesi, D. Odino, S. Muscat, C. Capitini, C. Bugelli,
C. Canale, R. Ferrando, G. Grasso, D. Barbut, M. Calamai, A.
Danani, M. Zasloff, A. Relini, G. Caminati, M. Vendruscolo, F. Chiti,
Making biological membrane resistant to the toxicity of mis-
folded protein oligomers: A lesson from trodusquemine, Na-
noscale, DOI 10.1039/d0nr05285.

Jonathan P. Graves, EPF Lausanne

F J. Casson, H. Patten, C. Bourdelle, S. Breton, J. Citrin, F Koechl,
M. Sertoli, C. Angioni, Y. Baranov, R. Bilato, E.A. Belli, C.D. Chal-
lis, G. Corrigan, A. Czarnecka, O. Ficker, L. Frassinetti, L. Garzotti,
M. Goniche, J. P Graves, T. Johnson, K. Kirov, P. Knight, E. Lerche,
M. Mantsinen, J. Mylnar, M. Valisa, Predictive multi-channel
flux-driven modelling to optimise ICRH tungsten control and
fusion performance in JET, Nuclear Fusion, DOI 10.1088/1741-
4326/ab833f.

H. W. Patten, J. P Graves, W. A. Cooper, J. Eriksson, D. Pfefferlé,
W7-X team, JET contributors, Identification of an optimized
heating and fast ion generation scheme for the Wendelstein
7-X stellarator, Physical Review Letters, DOI 10.1103/PhysRev-
Lett.124.155001.

Csaba Hetényi, University of Pécs

E. Sz6keab, M. Bélint, C. Hetényi, A. Markovics, K. Elekes, G.
Pozsgai, T. Szlits, G. Kérid, L. Orf, Z. Sandor, J. Szolcsanyi, E. Pin-
tér, Z. Helyes, Small molecule somatostatin receptor subtype
4 (ssty) agonists are novel anti-inflammatory and analgesic
drug candidates, Neuropharmacology, DOI 10.1016/j.neurop-
harm.2020.108198.

Torsten Hoefler, ETH Zurich

M. Besta, A. Carigiet, K. Janda, Z. Vonarburg-Shmaria, L. Giani-
nazzi, T. Hoefler, High-performance parallel graph coloring with
strong guarantees on work, depth, and quality, Proceedings of
the International Conference for High Performance Comput-
ing, Networking, Storage and Analysis (SC20), DOI 978-1-7281-
9998-6/20.

M. Besta, M. Schneider, M. Konieczny, K. Cynk, E. Henriksson,
S. Di Girolamo, A. Singla, T. Hoefler, FatPaths: Routing in super-
computers and data centers when shortest paths fall short,
Proceedings of the International Conference for High Perfor-
mance Computing, Networking, Storage and Analysis (SC20),
DOI 978-1-7281-9998-6/2.

Il USER LAB

S. Li, T. Ben-Nun, S. Di Girolamo, D. Alistarh, T Hoefler, Taming
unbalanced training workloads in deep learning with partial
collective operations, Proceedings of the 25th Symposium on
Principles and Practice of Parallel Programming (PPoPP'20),
DOI 10.1145/3332466.3374528.

Andrew Hung, RMIT University, Melbourne

E. Pitsillou, J. Liang, K. Ververis, K. W. Lim, A. Hung, T. C. Karagian-
nis, Identification of small molecule inhibitors of the deubiquit-
inating activity of the SARS-CoV-2 papain-like protease: In silico
molecular docking studies and in vitro enzymatic activity assay,
Frontiers in Chemistry, DOI 10.3389/fchem.2020.623971.

J. Liang, N. PBonvino, A. Hung, T. C. Karagiannis, In silico char-
acterisation of olive phenolic compounds as potential cyclo-
oxygenase modulators. Part 1, Journal of Molecular Graphics
and Modelling, DOI 10.1016/j.jmgm.2020.107719.

E. Pitsillou, J. Liang, C. Karagiannis, K. Ververis, K. K. Darmawan,
K.Ng, A. Hung, T. C. Karagiannis, Interaction of small molecules
with the SARS-CoV-2 main protease in silico and in vitro vali-
dation of potential lead compounds using an enzyme-linked
immunosorbent assay, Computational Biology and Chemistry,
DOI10.1016/j.compbiolchem.2020.107408.

J. Liang, C. Karagiannis, E. Pitsillou, K. K. Darmawan, K. Ng, A.
Hung, T. C. Karagiannis, Site mapping and small molecule blind
docking reveal a possible target site on the SARS-CoV-2 main
protease dimer interface, Computational Biology and Chemis-
try, DOI 10.1016/j.compbiolchem.2020.107372.

J. Liang, E. Pitsillou, A. Y.L. Man, S. Madzima, S. M. Bresnehan, M.
E. Nakai, A. Hung, T. C. Karagiannis, Utilisation of the OliveNet™
library to investigate phenolic compounds using molecular
modelling studies in the context of Alzheimer’s disease, Com-
putational Biology and Chemistry, DOl 10.1016/j.compbiol-
chem.2020.107271.

J. Liang, E. Pitsillou, C. Karagiannis, K. K. Darmawan, K. Ng,
A. Hung, T. C. Karagiannis, Interaction of the prototypical
a-ketoamide inhibitor with the SARS-CoV-2 main protease ac-
tive site in silico: Molecular dynamic simulations highlight the
stability of the ligand-protein complex, Computational Biology
and Chemistry, DOI 10.1016/j.compbiolchem.2020.107292.

41



42

K. K. Darmawan, T. C. Karagiannis, J. G. Hughes, D. M. Small,
A. Hung, High temperature induced structural changes of
apo-lactoferrin and interactions with B-lactoglobulin and
a-lactalbumin for potential encapsulation strategies, Food
Hydrocolloids, DOI 10.1016/j.foodhyd.2020.105817.

J. Wen, D.J. Adams, A. Hung, Interactions of the a3B2 nicotinic
acetylcholine receptor interfaces with a-conotoxin LslA and its
carboxylated C-terminus analogue: Molecular dynamics simu-
lations, Marine Drugs, DOI 10.3390/md18070349.

J. Liang, A. Mantelos, Z. Q. Toh, S. M. Tortorella, K. Ververis, . Vongs-
vivut, K. R. Bambery, P V. Licciardi, A. Hung, T. C. Karagiannis, Inves-
tigation of potential anti-pneumococcal effects of I-sulforaphane
and metabolites: Insights from synchrotron-FTIR microspectros-
copy and molecular docking studies, Journal of Molecular Graph-
ics and Modelling, DOI 10.1016/}.jmgm.2020.107568.

E. Pitsillou, J. Liang, A. Hung, T. C. Karagiannis, Chromatin modifi-
cation by olive phenolics: In silico molecular docking studies uti-
lising the phenolic groups categorised in the OliveNet™ database
against lysine specific demethylase enzymes, Journal of Molecu-
lar Graphics and Modelling, DOI 10.1016/j.jmgm.2020.107575.

E. Pitsillou, J. Liang, A. Hung, T. C. Karagiannis, Molecular dock-
ing utilising the OliveNet™ library reveals novel phenolic com-
pounds which may potentially target key proteins associated
with major depressive disorder, Computational Biology and
Chemistry, DOI 10.1016/j.compbiolchem.2020.107234.

Jiirg Hutter, University of Zurich

F Stein, J. Hutter, V. V. Rybkin, Double-hybrid DFT functionals
for the condensed phase: Gaussian and plane waves imple-
mentation and evaluation, Molecules, DOI 10.3390/molecules
25215174.

T. D. Kiihne, M. lannuzzi, M. Del Ben, V. V. Rybkin, P Seewald,
F Stein, T. Laino, R. Z. Khaliullin, O. Schutt, F Schiffmann, D.
Golze, J. Wilhelm, S. Chulkov, M. H. Bani-Hashemian, V. Weber, U
Borstnik, M. Taillefumier, A. Shoshana Jakobovits, A. Lazzaro, H.
Pabst, T. Miller, R. Schade, M. Guidon, S. Andermatt, N. Holm-
berg, G. K. Schenter, A. Hehn, A. Bussy, F. Belleflamme, G. Tabac-
chi, A.GI6R, M. Lass, I Bethune, C.J. Mundy, C. Plessl, M. Watkins,
J. VandeVondele, M. Krack, J. Hutter, CP2K: An electronic struc-
ture and molecular dynamics software package - Quickstep: Ef-
ficient and accurate electronic structure calculations, Journal
of Chemical Physics, DOI 10.1063/5.0007045.

Marcella lannuzzi, University of Zurich

J. Lan, V. V. Rybkin, M. lannuzzi, lonization of water as an ef-
fect of quantum delocalization at aqueous electrode inter-
faces, Journal of Physical Chemistry Letters, DOI 10.1021/acs.
jpclett.0c01025.

G. Tocci, M. Bilichenko, L. Joly, M. lannuzzi, Ab initio nanofluidics:
Disentangling the role of the energy landscape and of density
correlations on liquid/solid friction, Nanoscale, DOI 10.1039/
DONRO2511A.

Andrew Jackson, ETH Zurich

Y. Lin, J. Noir, Libration-driven inertial waves and mean zonal
flows in spherical shells, Geophysical & Astrophysical Fluid
Dynamics, DOI 10.1080/03091929.2020.1761350.

Ebrahim Jahanbakhsh, EPF Lausanne

S. Leguizamdn, S. Alimirzazadeh, E. Jahanbakhsh, F Avellan, Mul-
tiscale simulation of erosive wear in a prototype-scale Pelton
runner, Renewable Energy, DOI 10.1016/j.renene.2019.11.018.

S. Alimirzazadeh, T. Kumashiro, S. Leguizamén, E. Jahanbakhsh,
A. Maertens, C. Vessaz, K. Tani, F Avellan, GPU-accelerated nu-
merical analysis of jet interference in a six-jet Pelton turbine
using finite volume particle method, Renewable Energy, DOI
10.1016/j.renene.2019.11.131.

Fortunat Joos, University of Bern

A.Hameau, T. L. Frélicher, J. Mignot, F Joos, Is deoxygenation de-
tectable before warming in the thermocline?, Biogeosciences,
DOI 10.5194/bg-17-1877-2020.

llya V. Karlin, ETH Zurich

N. Sawant, B. Dorschner, I. V.Karlin, Consistent lattice Boltz-
mann model for multicomponent mixtures, Journal of Fluid
Mechanics, DOI 10.1017/jfm.2020.853.

E. Reyhanian, B. Dorschner, I. V. Karlin, Thermokinetic lattice
Boltzmann model of nonideal fluids, Physical Review E, DOI
10.1103/PhysRevE.102.020103.

M. H. Saadat, I. V. Karlin, Arbitrary Lagrangian-Eulerian for-
mulation of lattice Boltzmann model for compressible flows
on unstructured moving meshes, Physics of Fluids, DOI
10.1063/5.0004024.



N. Frapolli, S. Chikatamarla, 1. V. Karlin, Theory, analysis, and
applications of the entropic lattice Boltzmann model for
compressible flows, Entropy, DOI 10.3390/e22030370.

M. H. Saadat, F. Bosch, I. V. Karlin, Semi-Lagrangian lattice Boltz-
mann model for compressible flows on unstructured meshes,
Physical Review E, DOI 10.1103/PhysRevE.101.023311.

Stephan Kellenberger, University of Geneva

0. Bignucolo, S. Vullo, N. Ambrosio, I. Gautschi, S. Kellenberger,
Structural and functional analysis of Gly212 mutants reveals
the Importance of intersubunit interactions in ASICla chan-
nel function, Frontiers in Molecular Biosciences, DOI 10.3389/
fmolb.2020.00058.

0.Bignucolo, S. Berneche, The voltage-dependent deactivation
of the KVAP channel involves the breakage of Its S4 Helix, Fron-
tiersin Molecular Biosciences, DOI 10.3389/fmolb.2020.00162.

Kurt Keutzer, University of California at Berkeley
Y. You, Y. He, S. Rajbhandari, W. Wang, C-J. Hsieh, K. Keutzer, J.
Demmel, Fast LSTM by dynamic decomposition on cloud and
distributed systems, Knowledge and Information Systems, DOI
10.1007/s10115-020-01487-8.

Himanshu Khandelia, University of Southern Den-
mark

S. Fogh, H. Dennis, S. Bruhn, H. Khandelia, M. Cardenasc, H. M.
Nielsen, Shuffled lipidation pattern and degree of lipidation
determines the membrane interaction behavior of a linear cati-
onic membrane-active peptide, Journal of Colloid and Interface
Science, DOI 10.1016/j.jcis.2020.05.121.

Jean-Paul Kneib, EPF Lausanne

C.Schéfer, G. Fourestey, J-P. Kneib, Lenstool-HPC: A High Per-
formance Computing based mass modelling tool for cluster-
scale gravitational lenses, Astronomy and Computing, DOI
j.ascom.2019.100360.

M. Rexroth, C. Schafer, G. Fourestey, J-P. Kneib, High Perfor-
mance Computing for gravitational lens modeling: Single vs
double precision on GPUs and CPUs, Astronomy and Comput-
ing, DOl j.ascom.2019.100340.

Il USER LAB

Petros Koumoutsakos, ETH Zurich

D. Alexeev, L. Amoudruz, S. Litvinov, P. Koumoutsakos, Mir-
heo: High-performance mesoscale simulations for micro-
fluidics, Computer Physics Communications, DOI 10.1016/
j.cpc.2020.107298.

S. L. Brunton, B. R. Noack, P. Koumoutsakos, Machine learning
for fluid mechanics, Annual Reviews of Fluid Mechanics, DOI
10.1146/annurev-fluid-010719-060214#_i62.

P. Karnakoy, S. Litvinov, P. Koumoutsakos, A hybrid particle vol-
ume-of-fluid method for curvature estimation in multiphase
flows, International Journal of Multiphase Flow, DOI 10.1016/
j.ijmultiphaseflow.2020.103209.

P. Karnakov, G. Arampatzis, I. Ki¢i¢, E Wermelinger, D. Walchli,
C. Papadimitriou, P Koumoutsakos, Data-driven inference of
the reproduction number for covid-19 before and after inter-
ventions for 51 european countries, Swiss Medical Weekly, DOI
10.4414/smw.2020.20313.

P. Karnakov, S. Litvinov, J. M. Favre, P Koumoutsakos, Breaking
waves: To foam or not to foam?, Physical Review Fluids, DOI
10.1103/PhysRevFluids.5.110503.

P R. Vlachas, J. Pathak, B. R. Hunt, T. P. Sapsis, M. Girvan, E. Ott,
P. Koumoutsakos, Backpropagation algorithms and reservoir
computing in recurrent neural networks for the forecasting
of complex spatiotemporal dynamics, Neural Networks, DOI
10.1016/j.neunet.2020.02.016.

Z.Y. Wan, P. Karnakov, P Koumoutsakos, T. P Sapsis, Bubbles in
turbulent flows: Data-driven, kinematic models with history
terms, International Journal of Multiphase Flow, DOI 10.1016/
j.ijmultiphaseflow.2020.103286.

P Weber, G. Arampatzis, G. Novati, S. Verma, C. Papadimitriou, P
Koumoutsakos, Optimal flow sensing for schooling swimmers,
Biomimetics, DOI 10.3390/biomimetics5010010.

Matthias Krack, Paul Scherrer Institute

D. Bocharov, A. Anspoks, J. Timoshenko, A. Kalinko, M. Krack,
A. Kuzmin, Interpretation of the Cu K-edge EXAFS spectra of
CusN using ab initio molecular dynamics, Radiation Physics and
Chemistry, DOI 10.1016/j.radphyschem.2018.12.020.

43



44

Martin Kréger, ETH Zurich

P Ilg, M. Kroger, Dynamics of interacting magnetic nanoparti-
cles: Effective behavior from competition between Brownian
and Néel relaxation, Physical Chemistry Chemical Physics, DOI
10.1039/D0OCP04377).

A. Moghimikheirabadi, C. Mugemana, M. Kréger, A. V. Karatran-
tos, Polymer conformations, entanglements and dynamics in
ionic nanocomposites: A molecular dynamics study, Polymers,
DOI 10.3390/polym12112591.

Martin Kunz, University of Geneva

F. Hassani, J. Adamek, M. Kunz, Clustering dark energy imprints
on cosmological observables of the gravitational field, Monthly
Notices of the Royal Astronomical Society, DOI 10.1093/mnras/
staa3589.

C. Guandalin, J. Adamek, P Bull, C. Clarkson, L. R. Abramo, L.
Coates, Observing relativistic features in large-scale structure
surveys — I. Multipoles of the power spectrum, Monthly No-
tices of the Royal Astronomical Society, DOI 10.1093/mnras/
staa3890.

F Lepori, J. Adamek, R. Durrer, C. Clarkson, L. Coates, Weak-
lensing observables in relativistic N-body simulations, Monthly
Notices of the Royal Astronomical Society, DOI 10.1093/mnras/
staa2024.

F Hassani, B. UHuillier, A. Shafieloo, M. Kunz, J. Adamek, Para-
metrising non-linear dark energy perturbations, Journal of
Cosmology and Astroparticle Physics, DOl 10.1088/1475-
7516/2020/04/039.

S. H. Hansen, F Hassani, L. Lombriser, M. Kunz, Distinguish-
ing cosmologies using the turn-around radius near galaxy
clusters, Journal of Cosmology and Astroparticle Physics, DOI
10.1088/1475-7516/2020/01/048.

Alexey V. Kuvshinov, ETH Zurich

J.S. Kaufl, A. V. Grayver, M. J. Comeau, A. V. Kuvshinov, M. Becken,
J. Kamm, E. Batmagnai, S. Demberel, Magnetotelluric multiscale
3-D inversion reveals crustal and upper mantle structure be-
neath the Hangai and Gobi-Altai region in Mongolia, Geophysi-
cal Journal International, DOI 10.1093/gji/ggaa039.

Teodoro Laino, IBM Zurich

T. Binninger, A. Marcolongo, M. Mottet, V. Weber, T. Laino, Com-
parison of computational methods for the electrochemical
stability window of solid-state electrolyte materials, Journal of
Materials Chemistry A, DOI 10.1039/C9TA09401F.

Latévi Max Lawson Daku, University of Geneva

L. M. Lawson Daku, Spin-state dependence of the structural
and vibrational properties of solvated iron(ll) polypyridylcom-
plexes from AIMD simulations: Ill. [Fe(tpen)]Cl; in acetonitrile,
RSC Advances, DOI 10.1039/d0ra09499d.

A. Baghdasaryan, K. Martin, L. M. Lawson Daku, M. Mastropas-
qua Talamo, N. Avarvari, T. Biirgi, Ligand exchange reactions on
the chiral Au38 cluster: CD modulation caused by the modifica-
tion of the ligand shell composition, Nanoscale, DOI 10.1039/
dOnr03824e.

Jussi Leinonen, EPF Lausanne

J. Leinonen, A. Berne, Unsupervised classification of snowflake
images using a generative adversarial network and K-medoids
classification, Atmospheric Measurement Techniques, DOI
10.5194/amt-13-2949-2020.

David Leutwyler, Max Planck Institute for Meteor-
ology, Hamburg

T. Beucler, D. Leutwyler, J. M. Windmiller, Quantifying con-
vective aggregation using the tropical moist margin's
length, Journal of Advances in Modeling Earth Systems, DOI
10.1029/2020MS002092.

Vittorio Limongelli, Universita della Svizzera italiana
S. Raniolo, V. Limongelli, Ligand binding free-energy calcu-
lations with funnel metadynamics, Nature Protocols, DOI
10.1038/s41596-020-0342-4.

P.C. T Souza, S. Thallmair, P. Conflitti, J. C. R. Palacios, R. Alessan-
dri, S. Raniolo, V. Limongelli, S.J. Marrink, Protein-ligand binding
with the coarse-grained Martini model, Nature Communica-
tions, DOI10.1038/s41467-020-17437-5.

D. Di Marino, A. Bruno, M. Grimaldi, M. Scrima, I. Stillitano, G.
Amodio, G. Della Sala, A. Romagnoli, A. De Santis, D’Annessa,
0. Moltedo, P Remondelli, G. Boccia, G. D’Errico, A. D'Ursi, V.
Limongelli, Binding of the anti-FIV peptide C8 to differently
charged membrane models: From first docking to membrane tu-
bulation, Frontiersin Chemistry, DOI 10.3389/fchem.2020.00493.



Ulrike Lohmann, ETH Zurich

G. K. Eirund, A. Possner, U. Lohmann, The Impact of warm and
moist airmass perturbations on arctic mixed-phase stratocu-
mulus, Journal of Climate, DOI 10.1175/JCLI-D-20-0163.1.

U. Lohmann, F. Friebel, Z. A. Kanji, E Mahrt, A. A. Mensah, D.
Neubauer, Future warming exacerbated by aged-soot effect
on cloud formation, Nature Geoscience, DOl 10.1038/s41561-
020-0631-0.

S. Muench, U. Lohmann, Developing a cloud scheme with
prognostic cloud fraction and two moment microphysics for
ECHAM-HAM, Journal of Advances in Modeling Earth Systems,
DO0I110.1029/2019MS001824.

E. Gryspeerdt, J. Milmenstadt, A. Gettelman, F F Malavelle, H.
Morrison, D. Neubauer, D. G. Partridge, P. Stier, T. Takemura, H.
Wang, M. Wang, K. Zhang, Surprising similarities in model and
observational aerosol radiative forcing estimates, Atmospheric
Chemistry and Physics, DOI 10.5194/acp-20-613-2020.

Detlef Lohse, University of Twente

A. Blass, X. Zhu, R. Verzicco, D. Lohse, R. J. A. M. Stevens, Flow
organization and heat transfer in turbulent wall sheared ther-
mal convection, Journal of Fluid Mechanics, DOl 10.1017/
jfm.2020.378.

Sandra Luber, University of Zurich

M. Schilling, R. A. Cunha, S. Luber, Enhanced ab Initio molecu-
lar dynamics exploration unveils the complex role of different
intramolecular bases on the water nucleophilic attack mecha-
nism, ACS Catalysis, DOI 10.1021/acscatal.0c01422.

R. Han, S. Luber, Trajectory-based machine learning method
and its application to molecular dynamics, Molecular Physics,
DOI10.1080/00268976.2020.1788189.

R. Han, S. Luber, Complete active space analysis of a reaction
pathway: Investigation of the oxygen-oxygen bond formation,
Journal of Computational Chemistry, DOI 10.1002/jcc.26201.

M. Schilling, R. A. Cunha, S. Luber, Zooming in on the 0-0 bond
formation - An ab initio molecular dynamics study applying en-
hanced sampling techniques, Journal of Chemical Theory and
Computation, DOI 10.1021/acs.jctc.9b01207.

Il USER LAB

S. Grau, M. Schilling, D. Moonshiram, J. Benet-Buchholz, S. Lu-
ber, A. Llobet, C. Gimbert-Surifach, Electrochemically and pho-
tochemically induced hydrogen evolution catalysis with co-
balt tetraazamacrocycles occurs through different pathways,
ChemSusChem Chemistry-Sustainability-Energy-Materials, DOI
10.1002/cssc.202000283.

Mathieu Luisier, ETH Zurich

A. Emboras, A. Albasati, P Lehmann, K. Portner, C. Weilenmann,
P Ma, B. Cheng, M. Lewerenz, E. Passerini, U. Koch, J. Aeschli-
mann, F Ducry, J. Leuthold, M. Luisier, Opto-electronic memris-
tors: Prospects and challenges in neuromorphic computing,
Applied Physics Letters, DOI 10.1063/5.0028539.

S. Fiore, M. Luisier, Ab initio modeling of thermal transport
through Van der Waals materials, Physical Review Materials,
DOI 10.1103/PhysRevMaterials.4.094005.

C. Klinkert, A. Szabo, C. Stieger, D. Campi, N. Marzari, M. Luisier,
2-D Materials for ultra-scaled field-effect transistors: Hundred
candidates under the ab Initio microscope, ACS Nano, DOI
10.1021/acsnano.0c02983.

F. Ducry, J. Aeschlimann, M. Luisier, Electro-thermal transport in
disordered nanostructures: A modeling perspective, Nanoscale
Advances, DOI 10.1039/DONAQO0168F

F. Ducry, M. H. Bani-Hashemian, M. Luisier, Hybrid mode-space/
real-space approximation for first-principles quantum trans-
port simulation of inhomogeneous devices, Physical Review
Applied, DOI 10.1103/PhysRevApplied.13.044067.

D. Bauer, M. Luisier, Influence of disorder and surface roughness
on the electrical and thermal properties of lithiated silicon na-
nowires, Journal of Applied Physics, DOI 10.1063/5.0002980.

Nicola Marzari, EPF Lausanne

J H. K. Pfisterer, . Nattino, U. E. Zhumaev, M. Breiner, J. M. Feliu,
N. Marzari, K. E Domke, Role of OH Intermediates during the
Au oxide electro-reduction at low pH elucidated by electro-
chemical surface-enhanced Raman spectroscopy and implicit
solvent Density Functional Theory, ACS Catalysis, DOI 10.1021/
acscatal.0c02752.

L. Kahle, A. Marcolongo, N. Marzari, High-throughput compu-
tational screening for solid-state Li-ion conductors, Energy &
Environmental Science, DOI 10.1039/c9ee02457c.

45



46

V. Vitale, G. Pizzi, A. Marrazzo, J. R. Yates, N. Marzari, A. A.
Mostofi, Automated high-throughput Wannierisation, npj
Computational Materials, DOI 10.1038/s41524-020-0312-y.

N. G. Hérmann, N. Marzari, K. Reuter, Electrosorption at metal
surfaces from first principles, npj Computational Materials,
DOI 10.1038/s41524-020-00394-4.

F Nattino, N. Marzari, Operando XANES from first-principles
and its application to iridium oxide, Physical Chemistry Chemi-
cal Physics, DOI 10.1039/c9cp06726d.

A.Floris, I. Timrov, B. Himmetoglu, N. Marzari, S. de Gironcoli, M.
Cococcioni, Hubbard-corrected density functional perturba-
tion theory with ultrasoft pseudopotentials, Physical Review B,
DOI 10.1103/PhysRevB.101.064305.

P.D'Amico, M. Gibertini, D. Prezzi, D. Varsano, A. Ferretti, N. Mar-
zari, E. Molinari, Intrinsic edge excitons in two-dimensional
MoS2, Physical Review B, DOI 10.1103/PhysRevB.101.161410.

I. Timrov, F Aquilante, L. Binci, M. Cococcioni, N. Marzari, Pulay
forces in density-functional theory with extended Hubbard
functionals: From nonorthogonalized to orthogonalized mani-
folds, Physical Review B, DOI 10.1103/PhysRevB.102.235159.

A. Marrazzo, N. Marzari, M. Gibertini, Emergent dual topology
in the three-dimensional Kane-Mele Pt;HgSes, Physical Review
Research, DOI 10.1103/PhysRevResearch.2.012063.

C. Ricca, I. Timrov, M. Cococcioni, N. Marzari, U. Aschauer, Self-
consistent DFT+U+V study of oxygen vacancies in SrTiOs, Phys-
ical Review Research, DOI 10.1103/PhysRevResearch.2.023313.

L. F Villalobos, M. Tohidi Vahdat, M. Dakhchoune, Z. Nadizadeh,
M. Mensi, E. Oveisi, D. Campi, N. Marzari, K. Varoon Agrawal,
Large-scale synthesis of crystalline g-CsNi nanosheets and
high-temperature H; sieving from assembled films, Science
Advances, DOI 10.1126/sciadv.aay9851.

L. Talirz, S. Kumbhar, E. Passaro, A. V. Yakutovich, V. Granata, F
Gargiulo, M. Borelli, M. Uhrin, S. P Huber, S. Zoupanos, C. S. Adorf,
C. Welzel Andersen, O. Schiitt, C. A. Pignedoli, D. Passerone,
J. VandeVondele, T. C. Schulthess, B. Smit, G. Pizzi, N. Marzari,
Materials Cloud, a platform for open computational science,
Scientific Data, DOI 10.1038/s41597-020-00637-5.

M. Simoncelli, N. Marzari, A. Cepellotti, Generalization of
Fourier’s law into viscous heat equations, Physical Review X,
DOI 10.1103/PhysRevX.10.011019.

L. Kahle, X. Cheng, T. Binninger, S. D. Lacey, A. Marcolongo,
F Zipoli, E. Gilardi, C. Villevieille, M. El Kazzi, N. Marzari, D.
Pergolesi, The solid-state Li-ion conductor Li;TaOs: A com-
bined computational and experimental study, Solid State
lonics, DOI10.1016/j.ssi.2020.115226.

I. Timrov, P. Agrawal, X. Zhang, S. Erat, R. Liu, A. Braun, M. Cococ-
cioni, M. Calandra, N. Marzari, D. Passerone, Electronic structure
of pristine and Ni-substituted LaFeOs from near edge x-ray
absorption fine structure experiments and first-principles
simulations, Physical Review Research, DOl 10.1103/Phys-
RevResearch.2.033265.

Lucio Mayer, University of Zurich

H. Deng, L. Mayer, H. Latter, Global simulations of self-gravitat-
ing magnetized protoplanetary disks, The Astrophysical Jour-
nal, DOI 10.3847/1538-4357/ab77b2.

MeteoSwiss

S. Westerhuis, O. Fuhrer, J. Cermak, W. Eugster, Identifying the
key challenges for fog and low stratus forecasting in complex
terrain, Quarterly Journal of the Royal Meteorological Society,
DOI 10.1002/qj.3849.

D. Leuenberger, A. Haefele, N. Omanovic, M. Fengler, G. Mar-
tucci, B. Calpini, O. Fuhrer, A. Rossa, Improving high-impact nu-
merical weather prediction with lidar and drone observations,
Bulletin of the American Meteorological Society, DOI 10.1175/
BAMS-D-19-0119.1.

Siddhartha Mishra, ETH Zurich

U. S. Fjordholm, K. Lye, S. Mishra, F. Weber, Statistical solutions
of hyperbolic systems of conservation laws: Numerical approxi-
mation, Mathematical Models and Methods in Applied Sciences,
DOI10.1142/50218202520500141.

Dominik Obrist, University of Bern

B. Becsek, L. Pietrasanta, D. Obrist, Turbulent systolic flow
downstream of a bioprosthetic aortic valve: Velocity spectra,
wall shear stresses, and turbulent dissipation rates, Frontiers in
Physiology, DOI 10.3389/fphys.2020.577188.



Pierre Ocvirk, University of Strasbourg

P. Ocvirk, D. Aubert, J. G Sorce, P. R Shapiro, N. Deparis, T.
Dawoodbhoy, J. Lewis, R. Teyssier, G. Yepes, S. Gottl6ber, K. Ahn,
I. T lliev, Y. Hoffman, Cosmic Dawn Il (CoDa Il): A new radiation-
hydrodynamics simulation of the self-consistent coupling of
galaxy formation and reionization, Monthly Notices of the
Royal Astronomical Society, DOI 10.1093/mnras/staal266.

J. S W Lewis, P. Ocvirk, D. Aubert, J. G. Sorce, P. R. Shapiro, N.
Deparis, T. Dawoodbhoy, R. Teyssier, G. Yepes, S. Gottlober, K.
Ahn, I. T lliev, J. Chardin, Galactic ionizing photon budget dur-
ing the epoch of reionization in the cosmic dawn Il simula-
tion, Monthly Notices of the Royal Astronomical Society, DOI
10.1093/mnras/staal748.

Dennis Palagin, Paul Scherrer Institute

A. Beck, X. Huang, L. Artiglia, M. Zabilskiy, X. Wang, P. Rzepka,
D. Palagin, M-G. Willinger, J. A. van Bokhoven, The dynamics of
overlayer formation on catalyst nanoparticles and strong met-
al-support interaction, Nature Communications, DOI 10.1038/
s41467-020-17070-2.

M. Zabilskiy, V. L. Sushkevich, D. Palagin, M. A. Newton, F
Krumeich, J. A. van Bokhoven, The unique interplay between
copper and zinc during catalytic carbon dioxide hydrogenation
to methanol, Nature Communications, DOl 10.1038/s41467-
020-16342-1.

Z.R.Jovanovic, J-P. Lange, M. Ravi, A. . Knorpp, V. L. Sushkevich,
M. A. Newton, D. Palagin, ] A. van Bokhoven, Oxidation of meth-
ane to methanol over Cu-exchanged zeolites: Scientia gratia
scientiae or paradigm shift in natural gas valorization?, Journal
of Catalysis, DOI 10.1016/j.jcat.2020.02.001.

M. A. Newton, A. J. Knorpp, V. L. Sushkevich, D. Palagin, J. A. van
Bokhoven, Active sites and mechanisms in the direct con-
version of methane to methanol using Cu in zeolitic hosts: A
critical examination, Chemical Society Reviews, DOI 10.1039/
C7CS00709D.

A.J. Knorpp, A. B. Pinar, C. Baerlocher, L. B. McCusker, N. Casati,
M. A. Newton, S. Checchia, J. Meyet, D. Palagin, J. A. van Bok-
hoven, Paired copper monomers in zeolite omega: The active
site for methane-to-methanol conversion, Angewandte Che-
mie International Edition, DOI 10.1002/anie.202014030.

Il USER LAB

V. L. Sushkevich, O. V. Safonova, D. Palagin, M. A. Newton, J. A.
van Bokhoven, Structure of copper sites in zeolites examined
by Fourier and wavelet transform analysis of EXAFS, Chemical
Science, DOI10.1039/d0sc01472a.

Michele Parrinello, Universita della Svizzera italiana
M. Invernizzi, P M. Piaggi, M. Parrinello, Unified approach to
enhanced sampling, Physical Review X, DOl 10.1103/Phys-
RevX.10.041034.

N. Ansari, T. Karmakar, M. Parrinello, Molecular mechanism of
gas solubility in liquid: Constant chemical potential molecular
dynamics simulations, Journal of Chemical Theory and Compu-
tation, DOI 10.1021/acs.jctc.0c00450.

H. Niu, L. Bonati, P. M. Piaggi, M. Parrinello, Ab initio phase dia-
gram and nucleation of gallium, Nature Communications, DOI
10.1038/s41467-020-163.

D. Polino, E. Grifoni, R. Rousseau, M. Parrinello, V-A. Glezakou,
How collective phenomena impact CO; reactivity and specia-
tion in different media, Journal of Physical Chemistry A, DOI
10.1021/acs.jpca.9b11744.

Alfredo Pasquarello, EPF Lausanne

G. Capano, F Ambrosio, S. Kampouri, K. C. Stylianou, A. Pas-
quarello, and B. Smit, MIL-125 and MIL-125-NH;, Journal of
Physical Chemistry C, DOI 10.1021/acs.jpcc.9b09453.

P.Gono, A. Pasquarello, Oxygen evolution reaction: Bifunctional
mechanism breaking the linear scaling relationship, Journal of
Chemical Physics, DOI 10.1063/1.5143235.

T. Bischoff, I. Reshetnyak, A. Pasquarello, Band alignment at
the CaF./Si(111) interface through advanced electronic-
structure calculations, Physical Review B, DOI 10.1103/Phys-
RevB.101.235302.

S. Falletta, J. Wiktor, A. Pasquarello, Finite-size corrections of de-
fect energy levels involving ionic polarization, Physical Review B
-- Rapid Communications, DOI 10.1103/PhysRevB.102.041115.

A. Tal, P Liu, G. Kresse, A. Pasquarello, Accurate optical spec-
tra through time-dependent density functional theory based
on screening-dependent hybrid functionals, Physical Review
Research — Rapid Communication, DOI 10.1103/PhysRevRe-
search.2.032019.

47



48

S. Lyu, A. Pasquarello, Band alignment at beta-Ga.0s/IlI-N
(II=Al, Ga) interfaces through hybrid functional calculations,
Applied Physics Letters, DOI 10.1063/5.0020442.

S. Falletta, P. Gono, Z. Guo, S. Kampouri, K. C. Stylianou, A.
Pasquarello, Unravelling the synergy between metal-organic
frameworks and co-catalysts in photocatalytic water splitting,
Journal of Materials Chemistry A, DOI 10.1039/D0TA06028C.

Z. Guo, F. Ambrosio, A. Pasquarello, Evaluation of photocatalysts
for water splitting through combined analysis of surface cov-
erage and energy-level alignment, ACS Catalysis, DOI 10.1021/
acscatal.0c03006.

Giovanni M. Pavan, SUPSI

C. Lochenie, A. Insuasty, T. Battisti, L. Pesce, A. Gardin, C.
Perego, M. Dentinger, D. Wang, G. M. Pavan, A. Aliprandi, L. De
Cola, Solvent-driven chirality for luminescent self-assembled
structures: Experiments and theory, Nanoscale, DOI 10.1039/
DONRO4524A.

S. Varela-Aramburu, G. Morgese, L. Su, S. M. C. Schoenmakers,
M. Perrone, L. Leanza, C. Perego, G. M. Pavan, A. R. A. Palmans,
Exploring the potential of benzene-1,3,5-tricarboxamide su-
pramolecular polymers as biomaterials, Biomacromolecules,
DOI 10.1021/acs.biomac.0c00904.

M. Canton, A. B. Grommet, L. Pesce, J. Gemen, S. Li, Y. Diskin-
Posner, A. Credi, G. M. Pavan, J. Andréasson, R. Klajn, Improving
fatigue resistance of dihydropyrene by encapsulation within a
coordination cage, Journal of the American Chemical Society,
DOI10.1021/jacs.0c06146.

S. Datta, Y. Kato, S. Higashiharaguchi, K. Aratsu, A. Isobe, T. Saito,
D. D. Prabhu, Y. Kitamoto, M. J. Hollamby, A. J. Smith, R. Dalgliesh,
N. Mahmoudi, L. Pesce, C. Perego, G. M. Pavan, S. Yagai, Self-
assembled poly-catenanes from supramolecular toroidal build-
ing blocks, Nature, DOI 10.1038/s41586-020-2445-z.

A. Sarkar, T. Behera, R. Sasmal, R. Capelli, C. Empereur-mot, J.
Mahato, S. S. Agasti, G. M. Pavan, A. Chowdhury, S. J. George,
Cooperative supramolecular block copolymerization for the
synthesis of functional axial organic heterostructures, Journal
of the American Chemical Society, DOI 10.1021/jacs.0c04404.

L. Pesce, C. Perego, A. B. Grommet, R. Klajn, G. M. Pavan, Molecu-
lar factors controlling the isomerization of azobenzenes in the
cavity of a flexible coordination cage, Journal of the American
Chemical Society, DOI 10.1021/jacs.0c03444.

Simone Pezzuto, Universita della Svizzera italiana
A. Gharaviri, S. Pezzuto, M. Potse, S. Verheule, G. Conte, R.
Krause, U. Schotten, A. Auricchio, Left atrial appendage elec-
trical isolation reduces atrial fibrillation recurrences: Simula-
tion study, Circulation: Arrhythmia and Electrophysiology, DOI
10.1161/CIRCEP120.009230.

S. Pezzuto, F W. Prinzen, M. Potse, F. Maffessanti, F. Regoli, M.
L. Caputo, G. Conte, R. Krause, A. Auricchio, Reconstruction
of three-dimensional biventricular activation based on the
12-lead electrocardiogram via patient-specific modelling, EP
Europace, DOI 10.1093/europace/euaa330.

A. Gharaviri, E. Bidar, M. Potse, S. Zeemering, S. Verheule, S.
Pezzuto, R. Krause, J. G. Maessen, A. Auricchio, U. Schotten, Epi-
cardial fibrosis explains increased endo-epicardial dissociation
and epicardial breakthroughs in human atrial fibrillation, Fron-
tiers in Physiology, DOI 10.3389/fphys.2020.00068.

Carlo A. Pignedoli, Empa

Q. Sun, X. Yao, 0. Gréning, K. Eimre, C. A. Pignedoli, K. Miillen, A.
Narita, Roman Fasel, P. Ruffieux, Coupled spin states in armchair
graphene nanoribbons with asymmetric zigzag edge exten-
sions, Nano Letters, DOl 10.1021/acs.nanolett.0c02077.

T. G. Lohr, J. I. Urgel, K. Eimre, J. Liu, M. Di Giovannantonio, S.
Mishra, R. Berger, P. Ruffieux, C. A. Pignedoli, R. Fasel, X. Feng,
On-surface synthesis of non-benzenoid nanographenes by oxi-
dative ring-closure and ring-rearrangement reactions, Journal
of the American Chemical Society, DOI 10.1021/jacs.0c05668.

M. Di Giovannantonio, Q. Chen, J. I. Urgel, P. Ruffieux, C. A.
Pignedoli, K. Millen, A. Narita, R. Fasel, On-surface synthesis of
oligo(indenoindene), Journal of the American Chemical Society,
DOI10.1021/jacs.0c05701.

S. Thussing, S. Flade, K. Eimre, C. A. Pignedoli, R. Fasel, P. Jakob,
Reaction pathway toward seven-atom-wide armchair graphene
nanoribbon formation and identification of intermediate spe-
cies on Au(111), Journal of Physical Chemistry C, DOI 10.1021/
acs.jpcc.0c04596.



M. Di Giovannantonio, X. Yao, K. Eimre, J. I. Urgel, P. Ruffieux, C. A.
Pignedoli, K. Miillen, R. Fasel, A. Narita, Large-cavity coronoids
with different inner and outer edge structures, Journal of the
American Chemical Society, DOI 10.1021/jacs.0c05268.

S. Mishra, J. Melidonie, K. Eimre, S. Obermann, O. Gréning, C.
A. Pignedoli, P Ruffieux, X. Feng, R. Fasel, On-surface synthe-
sis of super-heptazethrene, Chemical Communications, DOI
10.1039/D0OCC0O2513E.

J. 1. Urgel, M. Di Giovannantonio, K. Eimre, T. G. Lohr, J. Liu, S.
Mishra, Q. Sun, A. Kinikar, R. Widmer, S. Stolz, M. Bommert, R.
Berger, P Ruffieux, C. A. Pignedoli, K. Miillen, X. Feng, R. Fasel,
On-Surface synthesis of cumulene-containing polymers via
two-step dehalogenative homocoupling of dibromometh-
ylene-functionalized tribenzoazulene, Angewandte Chemie
International Edition, DOI 10.1002/anie.202001939.

Q. Sun, 0. Groning, J. Overbeck, O. Braun, M. L. Perrin, G. Borin
Barin, M. El Abbassi, K. Eimre, E. Ditler, C. Daniels, V. Meunier,
C. A. Pignedoli, M. Calame, R. Fasel, P Ruffieux, Massive Dirac
fermion behavior in a low bandgap graphene nanoribbon neara
topological phase boundary, Advanced Materials, DOI 10.1002/
adma.201906054.

S. Mishra, D., Beyer, K. Eimre, S. Kezilebieke, R. Berger, O. Grén-
ing, C. A. Pignedoli, K. Miillen, P Liljeroth, P. Ruffieux, Z. Feng,
R. Fasel, Topological frustration induces unconventional
magnetism in a nanographene, Nature Nanotechnology, DOI
10.1038/s41565-019-0577-9.

Igor V. Pivkin, Universita della Svizzera italiana

A. Buetti-Dinh, M. Herold, S. Christel, M. El Hajjami, S. Bellen-
berg, O. llie, P Wilmes, A. Poetsch, W. Sand, M. Vera, I. V. Pivkin,
M. Dopson, Systems biology of acidophile biofilms for efficient
metal extraction, Scientific Data, DOl 10.1038/s41597-020-
0519-2.

A. Buetti-Dinh, M. Herold, S. Christel, M. El Hajjami, . Delogu, O.
llie, S. Bellenberg, P Wilmes, A. Poetsch, W. Sand, M. Vera, I. V.
Pivkin, R. Friedman, M. Dopson, Reverse engineering directed
gene regulatory networks from transcriptomics and proteom-
ics data of biomining bacterial communities with approximate
Bayesian computation and steady-state signalling simulations,
BMC Bioinformatics, DOl 10.1186/s12859-019-3337-9.

Il USER LAB

Fernando Porté-Agel, EPF Lausanne

S. Shamsoddin, F. Porté-Agel, Effect of aspect ratio on verti-
cal-axis wind turbine wakes, Journal of Fluid Mechanics, DOI
10.1017/jfm.2020.93.

Nikolaos I. Prasianakis, Paul Scherrer Institute

N. I. Prasianakis, R. Haller, M. Mahrous, J. Poonoosamy, W. Pfing-
sten, S. V. Churakov, Neural network based process coupling and
parameter upscaling in reactive transport simulations, Geo-
chimica et Cosmochimica Acta, DOI 10.1016/j.gca.2020.07.019.

S. Molins, C. Soulaine, N. I. Prasianakis, A. Abbasi, P Poncet, A.
J. C. Ladd, V. Starchenko, S. Roman, D. Trebotich, H. A. Tchele-
pi, C. I. Steefel, Simulation of mineral dissolution at the pore
scale with evolving fluid-solid interfaces: Review of approaches
and benchmark problem set, Computational Geosciences, DOI
10.1007/s10596-019-09903-x.

Christoph C. Raible, University of Bern

P Velasquez, M. Messmer, C. C. Raible, A new bias-correction
method for precipitation over complex terrain suitable for dif-
ferent climate states: A case study using WRF (version 3.8.1),
Geoscientific Model Development, DOI 10.5194/gmd-13-5007-
2020.

C. C. Raible, J. G. Pinto, P. Ludwig, M. Messmer, A review of past
changes in extratropical cyclones in the northern hemisphere
and what can be learned for the future, WIREs Climate Change,
DOI 10.1002/wcc.680.

P. M. Sousa, A. M. Ramos, C. C. Raible, M. Messmer, R. Tomé, . G.
Pinto, R. M. Trigo, North Atlantic integrated water vapor trans-
port—from 850 to 2100 CE: Impacts on Western European rain-
fall, Journal of Climate, DOI 10.1175/JCLI-D-19-0348.1

M. Messmer, C. C. Raible, J. J. Gomez-Navarro, The Impact of
climate change on the climatology of Vb-cyclones, Tellus
A: Dynamic Meteorology and Oceanography, DOI 10.1080/
16000870.2020.1724021.

Paolo Ricci, EPF Lausanne

M. Giacomin, P. Ricci, Investigation of turbulent transport re-
gimes in the tokamak edge by using two-fluid simulations,
Journal of Plasma Physics, DOI 10.1017/50022377820000914.

49



50

M. Giacomin, L. N. Stenger, P. Ricci, Turbulence and flows in the
plasma boundary of snowflake magnetic configurations, Nu-
clear Fusion, DOI 10.1088/1741-4326/ab6435.

C. F. Beadle, P Ricci, Understanding the turbulent mechanisms
setting the density decay lengthin the tokamak scrape-off layer,
Journal of Plasma Physics, DOI 10.1017/50022377820000094.

F. Riva, C. K. Tsui, J. A. Boedo, P. Ricci, TCV Team, Shaping effects
on scrape-off layer plasma turbulence: A rigorous validation
of three-dimensional simulations against TCV measurements,
Physics of Plasmas, DOI 10.1063/1.5123451.

Ursula Rothlisberger, EPF Lausanne

A. Bahmanpour, F. E. Héroguel, M. Kilig, C. J. Baranowski, P. A.
Schouwink, P Schouwink, U. Réthlisberger, J. S. Luterbacher, O.
Krocherab, Essential role of oxygen vacancies of Cu-Al and Co-
Al spinel oxides in their catalytic activity for the reverse wa-
ter gas shift reaction, Applied Catalysis B: Environmental, DOI
10.1016/j.apcatb.2020.118669.

A. Boziki, D. J. Kubicki, A. Mishra, S. Meloni, L. Emsley, M. Gratzel,
U. Réthlisberger, Atomistic origins of the limited phase stability
of Cs*rich FA,CsaPbls mixtures, Chemistry of Materials, DOI
10.1021/acs.chemmater.0c00120.

V. Bolnykh, U. Réthlisberger, P Carloni, Biomolecular simulation:
A perspective from high performance computing, Israel Journal
Of Chemistry, DOI 10.1002/ijch.202000022.

A. Boziki, M. Mladenovic, M. Gratzel, U. Rothlisberger, Why
choosing the right partner is important: Stabilization of terna-
ry Cs,GUAFAu-Pbls perovskites, Physical Chemistry Chemical
Physics, DOI 10.1039/d0cp03882b.

H. Lu, Y. Liu, P Ahlawat, A. Mishra, W. R. Tress, F. T. Eickemeyer,
Y. Yang, F. Fu, Z. Wang, C. E. Avalos, B. I. Carlsen, A. Agarwalla, X.
Zhang, X. Li, Y. Zhan, S. M. Zakeeruddin, L. Emsley, U. Rothlis-
berger, L. Zheng, A. Hagfeldt, M. Gratzel, Vapor-assisted depo-
sition of highly efficient, stable black-phase FAPbI; perovskite
solar cells, Science, DOl 10.1126/science.abb8985.

P. Diamantis, |. Tavernelli, U. Rothlisberger, Redox properties of
native and damaged DNA from mixed Quantum Mechanical/
Molecular Mechanics molecular dynamics simulations, Jour-
nal of Chemical Theory and Computation, DOI 10.1021/acs.
jctc.0c00568.

P Ahlawat, M.I. Dar, P. Piaggi, M Grétzel, M. Parrinello, U. Roth-
lisberger, Atomistic mechanism of the nucleation of methyl-
ammonium lead iodide perovskite from solution, Chemistry of
Materials, DOI 10.1021/acs.chemmater.9b04259.

D. Narzi, S.C. van Keulen, U. Réthlisberger, Gaiz inhibition mech-
anism of ATP-bound adenylyl cyclase type 5, PLOS one, DOI
10.1371/journal.pone.0245197.

Vladimir V. Rybkin, University of Zurich

VV. Rybkin, Mechanism of aqueous carbon dioxide reduction
by the solvated electron, Journal of Physical Chemistry B, DOI
10.1021/acs.jpch.0c07859.

Christoph Schér, ETH Zurich

S. Lund, A. M. Fischer, S. Kotlarski, H. R. Kiinsch, M. A. Liniger, J.
Rajczak, C. Schér, C. Spirig, K. Strassmann, R. Knutti, CH2018 -
National climate scenarios for Switzerland: How to construct
consistent multi-model projections from ensembles of oppor-
tunity, Climate Services, DOI 10.1016/j.cliser.2020.100196.

M.-E. Demory, S. Berthou, J. Fernandez, S. L. Sgrland, R. Brogli,
M. J. Roberts, U. Beyerle, Jon Seddon, R. Haarsma, C. Schar, E.
Buonomo, O. B. Christensen, J. M. Ciarlo, R. Fealy, G. Nikulin, D.
Peano, D. Putrasahan, C. D. Roberts, R. Senan, C. Steger, C. Teich-
mann, R. Vautard, European daily precipitation according to
EURO-CORDEX regional climate models (RCMs) and high-reso-
lution global climate models (GCMs) from the High-Resolution
Model Intercomparison Project (HighResMIP), Geoscientific
Model Development, DOI 10.5194/gmd-13-5485-2020.

D. Panosetti, L. Schlemmer, C. Schér, Convergence behavior
of idealized convection-resolving simulations of summer-
time deep moist convection over land, Climate Dynamics, DOI
10.1007/s00382-018-4229-9.

S.Berthou, E.J. Kendon, S. C. Chan, N. Ban, D. Leutwyler, C. Schar,
G. Fosser, Pan-European climate at convection-permitting
scale: A model intercomparison study, Climate Dynamics, DOI
10.1007/s00382-018-4114-6.

C.Schar, O.Fuhrer, A. Arteaga, N. Ban, C. Charpilloz, S. Di Girolamo,
L.Hentgen, T. Hoefler, X. Lapillonne, D. Leutwyler, K. Osterried, D.
Panosetti, S. Rudisthli, L. Schlemmer, Thomas C. Schulthess, M.
Sprenger, S. Ubbiali, H. Wernli, Kilometer-scale climate models:
Prospects and challenges, Bulletin of the American Meteoro-
logical Society, DOI 10.1175/BAMS-D-18-0167.1.



J. Vergara-Temprado, N. Ban, D. Panosetti, L. Schlemmer, C.
Schér, Climate models permit convection at much coarser
resolutions than previously considered, Journal of Climate, DOI
10.1175/)CLI-D-19-0286.1.

Olaf Schenk, Universita della Svizzera italiana

P. Sanan, D. May, B. Bollhéfer, O. Schenk, Pragmatic solvers for
3D Stokes and elasticity problems with heterogeneous coef-
ficients: Evaluating modern incomplete LDLT preconditioners,
Solid Earth Discussions, DOI 10.5194/se-2020-79.

J. Kardos, D. Kourounis, O. Schenk, Two-level parallel augmented
schur complement interior-point algorithms for the solution of
security constrained optimal power flow problems, IEEE Trans-
actions on Power Systems, DOI 0.1109/TPWRS.2019.2942964.

Nicola A. Spaldin, ETH Zurich

A. lzardar, C. Ederer, Interplay between chemical order and
magnetic properties in L10 FeNi (tetrataenite): A first-princi-
ples study, Physical Review Materials, DOI 10.1103/PhysRev
Materials.4.054418.

M. H. Dehn, J. K. Shenton, S. Holenstein, Q. N. Meier, D. J. Arse-
neau, D. L. Cortie, B. Hitti, A. C. Y. Fang, W. A. MacFarlane, R. M.
L. McFadden, G. D. Morris, Z. Salman, H. Luetkens, N. A. Spaldin,
M. Fechner, R. F. Kiefl, Observation of a charge-neutral muon-
polaron complex in antiferromagnetic Cr,0s, Physical Review X,
DOI 10.1103/PhysRevX.10.011036.

J. P Ewen, C. Ayestaran Latorre, C. Gattinoni, A. Khajeh, J. D.
Moore, J. E. Remias, A. Martini, D. Dini, Substituent effects on
the thermal decomposition of phosphate esters on ferrous
surfaces, Journal of Physical Chemistry C, DOI 10.1021/acs.
jpcc.9b11787.

N. Strkalj, C. Gattinoni, A. Vogel, M. Campanini, R. Haerdi, A. Ros-
si, M. D. Rossell, N. A. Spaldin, M. Fiebig, M. Trassin, In-situ moni-
toring of interface proximity effects in ultrathin ferroelectrics,
Nature Communications, DOl 10.1038/s41467-020-19635-7.

C. Gattinoni, N. Strkalj, R. Haerdi, M. Fiebig, M. Trassin, N. A.
Spaldin, Interface and surface stabilization of the polarization
in ferroelectric thin films, Proceedings of the National Acad-
emy of Sciences of the United States of America, DOI 10.1073/
pnas.2007736117.

Il USER LAB

S. Beck, C. Ederer, Tailoring interfacial properties in CaVOs thin
filmsand heterostructures with SrTiOsand LaAlOs: ADFT+DMFT
study, Physical Review Materials, DOI 10.1103/PhysRevMate-
rials.4.125002.

A. Edstrom, C. Ederer, Magnetic and ferroelectric properties of
Sr1Ba,Mn0Os from first principles, Physical Review Research,
DOI 10.1103/PhysRevResearch.2.043183.

A. Hampel, S. Beck, C. Ederer, Effect of charge self-consist-
ency in DFT+DMFT calculations for complex transition metal
oxides, Physical Review Research, DOl 10.1103/PhysRev
Research.2.033088.

A. Edstrém, C. Ederer, Prediction of a giant magnetoelectric
cross-caloric effect around a tetracritical point in multifer-
roic SrMn0s, Physical Review Letters, DOl 10.1103/PhysRev-
Lett.124.167201.

T. S. Seifert, S. Kovatik, D. M. Juraschek, N. Spaldin, P Gam-
bardella, S. M. Stepanow, Longitudinal and transverse electron
paramagnetic resonance in a scanning tunneling microscope,
Science Advances, DOI 10.1126/sciadv.abc5511.

Q. N. Meier, A. Stucky, J. Teyssier, S. M. Griffin, D. van der Marel,
N. A. Spaldin, Manifestation of structural Higgs and Goldstone
modes in the hexagonal manganites, Physical Review B, DOI
10.1103/PhysRevB.102.014102.

D. M. Juraschek, P. Narang, N. A. Spaldin, Phono-magnetic ana-
logs to opto-magnetic effects, Physical Review Research, DOI
10.1103/PhysRevResearch.2.043035.

N. Mascello, N. A. Spaldin, A. Narayan, Q. N. Meier, Theoretical
investigation of twin boundaries in WOs: Structure, properties,
and implications for superconductivity, Physical Review Re-
search, DOI 10.1103/physrevresearch.2.033460.

D. M. Juraschek, Q. N. Meier, P. Narang, Parametric excitation
of an optically silent goldstone-like phonon mode, Physical
Review Letters, DOI 10.1103/PhysRevLett.124.117401.

F Théle, A. Keliri, N. A. Spaldin, Concepts from the linear mag-
netoelectric effect that might be useful for antiferromagnetic
spintronics, Journal of Applied Physics, DOI 0.1063/5.0006071.

51



52

X.Zhu, A. Edstrém, C. Ederer, Magnetic exchange interactions in
SrMnQs, Physical Review B DOI 10.1103/PhysRevB.101.064401.

Joachim Stadel, University of Zurich

D. Munshi, J. D. McEwen, T. Kitching, P Fosalba, R. Teyssier, J.
Stadel, Estimating the integrated bispectrum from weak lens-
ing maps, Journal of Cosmology and Astroparticle Physics, DOI
10.1088/1475-7516/2020/05/043.

Romain Teyssier, University of Zurich

M. Kretschmer, O. Agertz, R. Teyssier, Rapid filamentary accre-
tion as the origin of extended thin discs, Monthly Notices of
the Royal Astronomical Society, DOI 10.1093/mnras/staa2243.

T. Colman, R. Teyssier, On the origin of the peak of the stel-
lar initial mass function: Exploring the tidal screening the-
ory, Monthly Notices of the Royal Astronomical Society, DOI
10.1093/mnras/staa075.

Martin van Driel, ETH Zurich

P H. Lognonné, W. B. Banerdt, W. T. Pike, D. Giardini, U. Chris-
tensen, R. F Garcia, Taichi Kawamura, S. Kedar, B. Knapmeyer-
Endrun, L. Margerin, . Nimmo, M. Panning, B. Tauzin, .-R. Scholz,
D. Antonangeli, S. Barkaoui, E. Beucler, F. Bissig, N. Brinkman,
M. Calvet, S. Ceylan, C. Charalambous, P Davis, M. van Driel, M.
Drilleau, L. Fayon, R. Joshi, B. Kenda, A. Khan, M. Knapmeyer, V.
Lekic, J. McClean, D. Mimoun, N. Murdoch, L. Pan, C. Perrin, B. Pi-
not, L. Pou, S. Menina, S. Rodriguez, C. Schmelzbach, N. Schmerr,
D. Sollberger, A. Spiga, S. Stahler, A. Stott, E. Stutzmann, S. Tha-
rimena, R. Widmer-Schnidrig, F. Andersson, V. Ansan, C. Beghe-
in, M. Bése, E. Bozdag, J. Clinton, I. Daubar, P Delage, N. Fuji, M.
Golombek, M. Grott, A. Horleston, K. Hurst, J. Irving, A. Jacob, J.
Knollenberg, S. Krasner, C. Krause, R. Lorenz, C. Michaut, R. My-
hill, T. Nissen-Meyer, J. ten Pierick, A-C. Plesa, C. Quantin-Nataf,
J. Robertsson, L. Rochas, M. Schimmel, S. Smrekar, T. Spohn, N.
Teanby, J. Tromp, J. Vallade, N. Verdier, C. Vrettos, R. Weber, D.
Banfield, E. Barrett, M. Bierwirth, S. Calcutt, N. Compaire, C.L.
Johnson, D. Mance, F. Euchner, L. Kerjean, G. Mainsant, A. Moc-
quet, J. ARodriguez Manfredi, G. Pont, P Laudet, T. Nebut, S. de
Raucourt, O. Robert, C. T. Russell, A. Sylvestre-Baron, S. Tillier, T.
Warren, M. Wieczorek, C. Yana & P. Zweifel, Constraints on the
shallow elastic and anelastic structure of mars from InSight
seismic data, Nature Geoscience, DOl 10.1038/s41561-020-
0536-y.

S. Ceylan, J. F Clinton, D. Giardini, M. Bose, C. Charalambous,
M. van Driel, A. Horleston, T. Kawamura, A. Khana, G. Orhand-
Mainsant, J.-R. Scholz, S. C. Stahler, F Euchner, W. B. Banerdt,
P Lognonné, D. Banfield, E. Beucler, RR. FGarcia, S. Kedar,
M. P Panning, W. T. Pike, S. E.Smrekar, A. Spiga, N. L. Dahmen, K.
Hurst, A. E. Stott, R. D. Lorenz, M. Schimmel, E. Stutzmann, J. ten
Pierick, V. Conejero, C. Pardo, C. Perrin, Companion guide to the
marsquake catalog from InSight, Sols 0-478: Data content and
non-seismic events, Physics of the Earth and Planetary Interi-
ors, DO110.1016/j.pepi.2020.106597.

M. Drilleau, E. Beucler, P Lognonné, M. P Panning, B. Knapmeyer-
Endrun, W. B. Banerdt, C. Beghein, S. Ceylan, M. van Driel, R.
Joshi, T. Kawamura, A. Khan, S. Menina, A. Rivoldini, H. Samuel,
S. Stahler, H. Xu, M. Bonnin, J. Clinton, D. Giardini, B. Kenda, V.
Lekic, A. Mocquet, N. Murdoch, M. Schimmel, S. E. Smrekar, E.
Stutzmann, B. Tauzin, S. Tharimena, MSS/1: Single-station and
single-event marsquake inversion, Earth and Space Science,
D01 10.1029/2020ea001118.

D. Giardini, P.Lognonné, W. B. Banerdt, W. T. Pike, U. Christensen,
S. Ceylan, J. F Clinton, M. van Driel, S. C. Stéhler, M. Bose, R. F.
Garcia, A. Khan, M. Panning, C. Perrin, D. Banfield, E. Beucler, C.
Charalambous, F Euchner, A. Horleston, A. Jacob, T. Kawamura, S.
Kedar, G. Mainsant, J.-R. Scholz, S. E. Smrekar, A. Spiga, C. Agard,
D. Antonangeli, S. Barkaoui, E. Barrett, P. Combes, V. Conejero,
|. Daubar, M. Drilleau, C. Ferrier, T. Gabsi, T. Gudkova, K. Hurst,
F Karakostas, S. King, M. Knapmeyer, B. Knapmeyer-Endrun, R.
Llorca-Cejudo, A. Lucas, L. Luno, L. Margerin, J. B. McClean, D.
Mimoun, N. Murdoch, F Nimmo, M. Nonon, C. Pardo, A. Rivoldini,
J. A.Rodriguez Manfredi, H. Samuel, M. Schimmel, A. E. Stott, E.
Stutzmann, N. Teanby, T. Warren, R. C. Weber, M. Wieczorek, C.
Yana, The seismicity of Mars, Nature Geoscience, DOI 10.1038/
s41561-020-0539-8.

S. C. Stahler, R. Widmer-Schnidrig, J-R. Scholz, M. van Driel, A.
Mittelholz, K. Hurst, C. L. Johnson, M. T. Lemmon, P. Lognonné,
R. D. Lorenz, N. T. Miller, L. Pou, A. Spiga, D. Banfield, S. Cey-
lan, C. Charalambous, J. Clinton, D. Giardini, F Nimmo, M. Pan-
ning, W. Ziirn, W. B. Banerdt, Geophysical observations of
Phobos transits by InSight, Geophysical Research Letters, DOI
10.1029/2020GL089099.

M. van Driel, C. Boehm, L. Krischer, M. Afanasiev, Accelerating
numerical wave propagation using wavefield adapted meshes.
Part |: Forward and adjoint modelling, Geophysical Journal
International, DOI 10.1093/gji/ggaa058.



J. E Clinton, S. Ceylan, M. van Driel, D. Giardini, S. C. Stahler, M.
Bose, C. Charalambous, The marsquake catalogue from InSight,
sols 0-478, Physics of the Earth and Planetary Interiors, DOI
10.1016/.pepi.2020.106595.

Harry van Lenthe, ETH Zurich

D. C. Tourolle né Betts, E. Wehrle, G. R. Paul, G. A. Kuhn, P. Chris-
ten, S. Hofmann, R. Miiller, The association between mineral-
ised tissue formation and the mechanical local in vivo environ-
ment: Time-lapsed quantification of a mouse defect healing
model, Scientific Reports, DOI 10.1038/s41598-020-57461-5.

A. Sas, N. Ohs, E. Tanck, G. H. van Lenthe, Nonlinear voxel-based
finite element model for strength assessment of healthy
and metastatic proximal femurs, Bone Reports, DOI 10.1016/
j.bonr.2020.100263.

Stefano Vanni, University of Fribourg

A. West, V. Zoni, W. E. Teague, A. N. Leonard, S. Vanni, K. Gaw-
risch, S. Tristram-Nagle, J. N. Sachs, J. B. Klauda, How do etha-
nolamine plasmalogens contribute to order and structure
of neurological membranes?, Journal of Physical Chemistry B,
DOI 10.1021/acs.jpcb.9b08850.

V. R. Ardham, V. Zoni, S. Adamowicz, P. Campomanes, S. Vanni,
Accurate estimation of membrane capacitance from atomistic
molecular dynamics simulations of zwitterionic lipid bilayers,
Journal of Physical Chemistry B, DOI 10.1021/acs.jpch.0c03145.

S. Srinivasan, V. Zoni, S. Vanni, Estimating the accuracy of
the MARTINI model towards the investigation of peripheral
protein-membrane interactions, Faraday Discussions, DOI
10.1039/d0fd00058b.

N. Jiménez-Rojo, M. D. Leonetti, V. Zoni, A. Colom, S. Feng, N.
R. lyengar, S. Matile, A. Roux, S. Vanni, J. S. Weissman, H. Riez-
man, Conserved functions of ether lipids and sphingolipids in
the early secretory pathway, Current Biology, DOI 10.1016/j.
cub.2020.07.059.

S. Rodriguez-Gallardo, K. Kurokawa, S. Sabido-Bozo, A. Cortes-
Gomez, A. lkeda, V. Zoni, A. Aguilera-Romero, A.M. Perez-Linero,
S. Lopez, M. Waga, M. Araki, M. Nakano, H. Riezman, K. Funato, S.
Vanni, A. Nakano, M. Mupiz, Ceramide chain length-dependent
protein sorting into selective endoplasmic reticulum exit sites,
Science Advances, DOI 10.1126/sciadv.aba8237.

Il USER LAB

Franco Vazza, University of Bologna

C. Gheller, F. Vazza, Multiwavelength cross-correlation analysis
of the simulated cosmic web, Monthly Notices of the Royal
Astronomical Society, 10.1093/mnras/staal032.

Jorge Vieira, University of Lisbon

J. Vieira, M. Pardal, J. . Mendonga, R. A. Fonseca, Generalized
superradiance for producing broadband coherent radiation
with transversely modulated arbitrarily diluted bunches,
Nature Physics, DOI 10.1038/s41567-020-0995-5.

Laurent Villard, EPF Lausanne

E. Lanti, N. Ohana, N. Tronko, T. Hayward-Schneider, A. Bot-
tino, B. E McMillan, A. Mishchenko, A. Scheinberg, A. Bianca-
lani, P. Angelino, S. Brunner, J. Dominski, P. Donnel, C. Gheller, R.
Hatzky, A. Jocksch, S. Jolliet, Z.X. Lu, J.P Martin Collar, I. Novikau,
E. Sonnendriicker, T. Vernay, L. Villard, ORB5: A global electro-
magnetic gyrokinetic code using the PIC approach in toroidal
geometry, Computer Physics Communications, DOI 10.1016/j.
cpc.2019.107072.

N. Ohana, C. Gheller, E. Lanti, A. Jocksch, S. Brunner, L. Villard,
Gyrokinetic simulations on many- and multi-core architec-
tures with the global electromagnetic particle-in-cell code
ORB5, Computer Physics Communications, DOl 10.1016/j.
cpc.2020.107208.

Peter E. Vincent, Imperial College London
B. C. Vermeire, N. A.Loppi, P EVincent, Optimal embedded pair
Runge-Kutta schemes for pseudo-time stepping, Journal of
Computational Physics, 10.1016/j.jcp.2020.109499.

Viola Vogel, ETH Zurich

C.Kluger, L. Braun, S. M. Sedlak, D. A.Pippig, M. S.Bauer, K. Miller,
L. E Milles, H. E. Gaub, V. Vogel, Different vinculin binding sites
use the same mechanism to regulate directional force trans-
duction, Biophysical Journal, DOI 10.1016/j.bp;}.2019.12.042.

Gabriel Wlaztowski, University of Warsaw

M. C. Barton, S. Jin, P. Magierski, K. Sekizawa, G. Wlazlowski,
A. Bulgac, Pairing dynamics in low energy nuclear collisions,
Acta Physica Polonica B, DOI 10.5506/aphyspolb.51.605.

B. Tizemen, P. Kuklinski, P Magierski, G. Wlaztowski, Properties
of spin-polarized impurities — ferrons, in the unitary Fermi gas,
Acta Physica Polonica B, DOI 10.5506/APhysPolB.51.595.

53



54

Vanessa Wood, ETH Zurich

L. Piveteau, M. Aebli, N. Yazdani, M. Millen, L. Korosec, F. Krieg,
B. M. Benin, V. Morad, C. Piveteau, T. Shiroka, A. Comas-Vives, C.
Copéret, A. M. Lindenberg, V. Wood, R. Verel, M. V. Kovalenko,
Bulk and nanocrystalline cesium lead-halide perovskites as
seen by halide magnetic resonance, ACS Central Science, DOI
10.1021/acscentsci.0c00587.

N. Yazdani, S. Andermatt, M. Yarema, V. Farto, M. H. Bani-
Hashemian, S. Volk, W. M. M. Lin, O. Yarema, M. Luisier, V. Wood,
Charge transport in semiconductors assembled from nanocrys-
tal quantum dots, Nature Communications, DOl 10.1038/
s41467-020-16560-7.

N. Yazdani, S. Volk, O. Yarema, M. Yarema, V. Wood, Size, Li-
gand, and defect-dependent electron-phonon coupling in
chalcogenide and perovskite nanocrystals and its impact
on luminescence line widths, ACS Photonics, DOl 10.1021/
acsphotonics.0c00034.

Oleg V. Yazyev, EPF Lausanne

G. Gatti, D. Gosalbez-Martinez, S. S. Tsirkin, M. Fanciulli, M. Puppin,
S. Polishchuk, S. Moser, L. Testa, E. Martino, S. Roth, Ph. Bugnon,
L. Moreschini, A. Bostwick, C. Jozwiak, E. Rotenberg, G. Di Santo,
L. Petaccia, I. Vobornik, J. Fujii, J. Wong, D. Jariwala, H. A. Atwater,
H. M. Rgnnow, M. Chergui, O. V. Yazyev, M. Grioni, A. Crepaldi,
Radial spin texture of the Weyl fermions in chiral tellurium,
Physical Review Letters, DOI 10.1103/PhysRevLett.125.216402.

Q.Chen,Z.Lou, S.N. Zhang, B. Xu, Y. Zhou, H. Chen, S. Chen, J. Du,
H.Wang,J. Yang, Q.S.Wu, O. V. Yazyev, M. Fang, Large magnetore-
sistance and nonzero Berry phase in the nodal-line semimetal
Mo02, Physical Review B, DOI 10.1103/PhysRevB.102.165133.

A. Avsar, C~Y. Cheon, M. Pizzochero, M. Tripathi, A. Ciarrocchi,
0. V. Yazyev, A. Kis, Probing magnetism in atomically thin
semiconducting PtSe;, Nature Communications, DOI 10.1038/
s41467-020-18521-6.

Y.Zhou, Z. Lou, S. N. Zhang, H. Chen, Q. Chen, B. Xu, J. Du, . Yang,
H. Wang, C. Xi, L. Pi, Q. S. Wu, 0. V. Yazyev, M. Fang, Linear and
quadratic magnetoresistance in the semimetal SiP,, Physical
Review B, DOI 10.1103/PhysRevB.102.115145.

R. Fournier, L. Wang, O. V. Yazyev, Q. S. Wu, Artificial neural net-
work approach to the analytic continuation problem, Physical
Review Letters, DOI 10.1103/PhysRevLett.124.056401.

E. Martino, D. Santos-Cottin, F Le Mardelé, K. Semeniuk, M. Piz-
zochero, K. Cernevits, B. Baptiste, L. Delbes, S. Klotz, F Capitani,
H. Berger, O. V. Yazyev, A. Akrap, Structural phase transition and
bandgap control through mechanical deformation in layered
semiconductors 1T-ZrX; (X = S, Se), ACS Materials Letters, DOI
10.1021/acsmaterialslett.0c00252.

A. Pulkin, O. V. Yazyev, Controlling the quantum spin hall
edge states in two-dimensional transition metal dichalcoge-
nides, Journal of Physical Chemistry Letters, DOI 10.1021/acs.
jpclett.0c00859.

S. R. Singamaneni, L. M. Martinez, J. Niklas, O. G. Poluektov, R.
Yadav, M. Pizzochero, O. V. Yazyev, M. A. McGuire, Light induced
electron spin resonance properties of van der Waals CrXs (X =
Cl, 1) crystals, Applied Physics Letters, DOI 10.1063/5.0010888.

D. Gosalbez-Martinez, G. Autes, O. V. Yazyev, Topological Fermi-
arc surface resonances in bcc iron, Physical Review B, DOI
10.1103/PhysRevB.102.035419.

A.Bouhon, QS. Wu, R-J. Slager, H. Weng, O. V. Yazyev, T. Bzdusek,
Non-Abelian reciprocal braiding of Weyl points and its manifes-
tation in ZrTe, Nature Physics, DOI 10.1038/s41567-020-0967-9.

M. Pizzochero, R. Yadav, O. V. Yazyev, Magnetic exchange inter-
actions in monolayer Crl3 from many-body wavefunction cal-
culations, 2D Materials, DOl 10.1088/2053-1583/ab7cab.

F Haddadi, Q. S. Wu, A. J. Kruchkov, O. V. Yazyev, Moiré flat bands
in twisted double bilayer graphene, Nano Letters, DOI 10.1021/
acs.nanolett.9b05117.

M. Pizzochero, O. V. Yazyev, Inducing magnetic phase transi-
tions in monolayer Crls via lattice deformations, Journal of
Physical Chemistry C, DOI 10.1021/acs.jpcc.0c01873.

C. Shen, Y. Chu, Q. S. Wu, N. Li, S. Wang, Y. Zhao, J. Tang, J. Liu, J.
Tian, K. Watanabe, T. Taniguchi, R. Yang, Z. Y. Meng, D. Shi, O.
V. Yazyev, G. Zhang, Correlated states in twisted double bilayer
graphene, Nature Physics, DOI 10.1038/s41567-020-0825-9.

V. M. Katukuri, P Babkevich, O. Mustonen, H. C. Walker, B. Fak,
S. Vasala, M. Karppinen, H. M. Rgnnow, O. V. Yazyev, Exchange
interactions mediated by nonmagnetic cations in double
perovskites, Physical Review Letters, DOl 10.1103/PhysRev-
Lett.124.077202.



). INOJAHYANOIIS WM

Il USER LAB

55




*

.

Marina Krstic Marinkovic - ETH zurich Person

“The relationship between my research field of lattice quantum chro-
modynamics (lattice QCD) and high-performance computing (HPC) is a
two-way street: the progress of the field relies on powerful supercom-
puting facilities, such as CSCS with ‘Piz Daint’; and at the same time,
lattice QCD has been driving the development of the field of high-
performance computing in the past decades. This synergy allows us
to use numerical simulations of strong interaction to learn about new
physics beyond our current best theoretical description of particle

physics”.
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HPC means for me

My research would not be possible without HPC. Making predictions and interpreting experiments in particle and
nuclear physics is strongly reliant on the recent advances in performance analysis, algorithm and HPC hardware
development. | am optimistic about leveraging artificial intelligence to solve long-standing problems in particle
physics, as well as applying lessons learned from HPC to the upcoming era of quantum computing.
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Researching the theory of strong interaction

Marina Marinkovic and her team are investigating the interplay
of the theory of strong interaction — quantum chromodynam-
ics (QCD) — with the quantum theory of electrodynamics (QED).
This is important for comprehending the discrepancy between
the prediction of the current best theoretical description, the
Standard Model of particle physics, and the experiment pertain-
ing to one of the most prominent quantities in the pursuit of new
physics beyond the Standard Model: the anomalous magnetic

moment of the muon. While working to answer these new phys-
ics questions, Marinkovic also works to automatize the adapta-
tions of the existing codes for future HPC machines. Her goal is
to enable efficient profiling and optimization of the developed
codes on a new platform by developing the profiling procedure
through simulation. This will reduce global costs of porting codes
and leave more computer and human time for obtaining physics
predictions. (Image: M. K. Marinkovic, L. Stanisic)
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Read
the article

A prototype of a CTA telescope at La Palma. (Image: Flickr/CTAO)

The Cherenkov Telescope Array (CTA), currently under con-
struction at La Palma, Canary Islands and in the Atacama De-
sert in Chile, will be the largest gamma-ray telescope array
ever built. It will employ more than 100 telescopes designed
to comprehensively record flashes of light induced by gamma
rays, which are high-energy photons originating from violent
cosmic events such as supernova explosions or mass accretion
on a supermassive black hole. Gamma rays are a trillion times
more energetic than visible light, so when they hit the Earth's
atmosphere, they interact with the atoms and molecules of
the air creating a shower of secondary charged particles. These
particles move faster than light in the air, emitting ultraviolet
light — the Cherenkov light. Flashes of such light are collected
by telescopes’ mirrors and focused to extremely fast cameras.
With this data, astrophysicists can draw conclusions about the
physical processes within galactic and extragalactic sources,
which act as natural accelerators and produce radiation far be-
yond even the Large Hadron Collider (LHC).

The photos of these cosmic events show elongated ellipses
— a projection of showers of secondary particles. Usually, two
kinds of particles cause these events: hadrons (cosmic rays) and

gamma rays. There are well established procedures for differen-
tiating between the two; but to be as certain as possible that
only gamma rays are detected and evaluated, many ambiguous
events are filtered out.

To improve the discrimination procedure and thus the sensitiv-
ity of the observatories, Etienne Lyard and his colleagues from
the Université de Genéve attempted to distinguish them us-
ing deep convolutional neural networks (CNNs) trained on "Piz
Daint". "Our work is an attempt to use neural networks from
computer vision, a kind of machine vision that processes and
analyses the images in a variety of ways and adapts them to
work on our data," says Lyard. It turns out that, under specific
conditions, the CNNs do outperform classical techniques.
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Structure of a single-gate FET with a channel made of a 2-D material. Arranged around it are a selection of 2-D materials that have been investigated.

(Image: Mathieu Luisier/ETH Ziirich)

After more than 50 years of miniaturizing electronic compo-
nents, researchers still struggle with several undesirable side
effects thatimpair functionality of nanometre-scale transistors
made of silicon, the workhorse of the semiconductor industry.
The most detrimental of these effects are increased leakage
power, limited ON-state current, slow carriers, and poor scal-
ability. Moore's scaling law, which states that the number of in-
tegrated circuits per unit area doubles every 12-18 months, is
therefore believed to soon reach its limit. The increasing chal-
lenges associated with miniaturisation will ultimately prevent
further scaling of the dimensions of currently manufactured
silicon-based transistors — called FinFETs — that almost every
supercomputer equips.

A recent study by researchers at ETH Zurich and EPF Lausanne
showed that this problem could potentially be overcome with
novel two-dimensional (2-D) materials. The research groups,
led by Mathieu Luisier of ETH Zurich and Nicola Marzari of EPF
Lausanne, investigated the properties of 100 promising mate-
rial candidates under the "ab initio” microscope. In other words,
they used "Piz Daint" to first determine the atomic structure
of these materials using density functional theory (DFT). They

then combined these calculations with a so-called Quantum
Transport solver to simulate the electron and hole “current vs.
voltage” characteristics of the virtually generated transistors.
The study targeted 2-D materials with high carrier velocities
that can supply an electron and hole current greater than 3
milliamperes per micrometre and have excellent gate length
scalability. "Only when these conditions are met can transistors
based on two-dimensional materials surpass conventional Si
FinFETs," says Luisier.

The researchers identified 13 possible 2-D materials with which
future transistors could be built that could also enable the con-
tinuation of Moore's scaling law. Some of these materials are
already known, like black phosphorus or HfS2, but Luisier em-
phasizes that others are completely new — e.g. AgzNes or OsSh.
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Planting trees to combat climate change might not have the desired effect in every region. (Image: Shutterstock)

Planting trees to combat climate change is a fiercely debated
idea in recent times. Trees absorb carbon dioxide (COz) trough
photosynthesis and could therefore remove this gas from the
atmosphere for a limited time. However, when trees die or are
used as firewood, the greenhouse gas escapes again. Further-
more, biogeophysical changes resulting from afforestation also
have consequences that, until recently, were difficult to quan-
tify. Now, a team of international researchers led by Edouard L.
Davin, Senior Scientist at ETH Zurich, have carried out simula-
tions on "Piz Daint" that reveal how the biogeophysical side-
effects of afforestation can actually outweigh the benefits. For
example, Davin's work shows that afforestation of northern re-
gions could even lead to winter warming.

By comparing model simulations in which Europe is either
maximally forested or without any forests at all, the research-
ers attempted to quantify the biogeophysical effects of land
use changes on the regional climate. The ensemble of simula-
tions with varied combinations of land and atmospheric mod-
els enabled the researchers to compare the respective influ-
ence of atmospheric and land processes. They found that at

maximum afforestation, the simulations across all models show
temperatures of northern Europe average + 0.2° to +1° Celsius
warmer in winter and spring than in a grassland landscape.
According to the researchers, this is the direct result of re-
duced sunlight reflection (albedo) due to afforestation. For
summer and autumn, however, the underlying models give a
very heterogeneous picture, ranging from large-scale cooling
of up to -2° Celsius to a warming of +2° Celsius following af-
forestation. The researchers suspect that this is due to the fact
that models show large differences in the evapotranspiration
response to afforestation.
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Construction of the core element of the nuclear fusion reac-
tor ITER — the machine meant to bring a long-sought break-
through in fusion energy — has begun in southern France. ITER
will be the magnetic vessel for ultra-hot hydrogen plasma,
designed to fuel fusion reactions to produce energy. Incred-
ibly steep temperature gradients occur within the plasma, be-
tween 100 million degrees Celsius in the core and much lower
temperatures at the outer rim, which will trigger strong turbu-
lences. “Understanding, predicting and ultimately controlling
these turbulences will be crucial for the successful operation
of ITER,” explains Laurent Villard, adjunct professor at EPF Laus-
anne. He and his colleague Paolo Ricci, an associate professor
at EPF Lausanne, use “Piz Daint” to investigate how heat and
particles move within the plasma and affect the reactor wall.

Villard and his team use so-called gyrokinetic modelling to
represent the physics of the plasma core, where the particles’
velocity and kinetic energy is extremely high. They discovered
that turbulence of the plasma core is affected even by small-
scale instabilities occurring at the very periphery of the plasma.
In addition, the team identified the first-known mechanisms of
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how large-scale instabilities interact with plasma turbulences —
processes that can change the behaviour of the whole reactor.

Complementary to Villard's investigation of the plasma core,
Paolo Ricci uses enhanced fluid dynamics to simulate the ac-
tivity at the edge of the plasma and in the space between the
plasma and the reactor wall. “At this interface between plasma
and wall, we face the steepest temperature gradient in the
system,” says Ricci. The simulations enabled his team to under-
stand the dependence of the plasma heat flux on factors like
machine size, plasma density and applied heating power, and
then to estimate the heat flux in ITER during its start-up phase.
Their findings should help to operate the fusion reactor safely
and in the most effective way.
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Dominik Obrist, University of Bern. (Image: Alessandro Della Bella)

Mechanical engineer Dominik Obrist has been
enthusiastic about computers for years and work-
ing with supercomputers and simulations has be-
come his passion. His work focuses on simulating
everything to do with the human circulatory sys-
tem, particularly the heart. When he was appoint-
ed professor at the University of Bern in 2013, he
fulfilled a long-held wish: To verify his results on
the CSCS supercomputer “Piz Daint” using labora-
tory experiments.

The delicate valves of the human heart are an impressive ana-
tomical masterpiece: the small, sail-like structures ensure the
orderly flow of blood through the heart to the rest of the body.
Healthy valves guide the blood so skilfully that it maintains a
mostly laminar flow with no turbulence. However, pathologi-
cal changes or congenital deformities in the heart valves can
impair the bloodstream and thus the optimal blood flow. A de-
fective aortic valve, for example, may lead to an aneurysm - a
life-threatening event where the misdirected blood broadens
and thins out the arterial wall until it eventually ruptures.

In order to prevent an aortic aneurysm, the defective heart
valve can be replaced with a biological or mechanical valve.
However, biological replacement valves have a limited lifespan
of about 10 to 20 years, and it has not yet been possible to
develop mechanical heart valves that can regulate blood flow
as well as a natural one. Unfortunately, mechanical valves cause
turbulence that leads to blood platelets clumping together
and forming blood clots on the vessel walls. If these clots de-
tach and move towards the brain, they may obstruct blood ves-
sels and cause a stroke. As a result, patients with mechanical
heart valves have to take blood thinners for the rest of their
lives.

Turbulence caused by mechanical heart valves

Dominik Obrist, professor and head of the research group for
Cardiovascular Engineering at the ARTORG Center for Biomedi-
cal Engineering Research at the University of Bern, has been
investigating turbulent flow behaviour since 1996 - since
working on his master’s thesis at ETH Zurich. Supercomputing
resources at the CSCS are essential to this research.


https://www.cscs.ch/science/life-science/2020/focus-on-the-heart/

Today, Obrist also operates an experimental flow laboratory
with cutting-edge measurement technology — a heartfelt wish
the researcher was able to fulfil using his professorship funds
seven years ago. The Aargau native is proud to show the equip-
ment he and his team constructed themselves to investigate,
among other things, the turbulence that occurs when the
blood stream hits an artificial heart valve. In this experiment,
a mixture of glycerine and water is used to simulate the blood
flow. High-speed cameras and laser-based methods for three-
dimensional flow quantification show what subsequently hap-
pens when the flow encounters the mechanical valve.

What is real?

The combination of simulation and experiment is important,
Obrist explains, because running calculations and getting re-
sults does not necessarily reflect reality. “We computer people
are good at taking partial differential equations, translating
them into computer programmes and getting them to run. But
we lack an understanding of biological processes.” Afterall, the
anatomy of every human is different. This seems trivial at first,
says Obrist, but when you build an aeroplane, the blueprint in-
cludes tolerances that guarantee that the wing lies within 0.1
mm above or below a specific length. “We know roughly the
shape and size of a heart. The word ‘roughly’, however, reflects a
mindset with which we as engineers struggle, as we have always
learned that things must be precise,” he explains. In biology,
everything is suddenly softer and difficult to grasp. Translating
this into computer models is difficult, and Obrist is convinced
that therefore experiments form a key complementary tool.

On this basis, he and his team were recently able to show what
happens when blood meets a mechanical valve - particularly
where and how the dangerous turbulence forms. Using this
knowledge, heart valves could be optimised in a way that pre-
vents the generation of turbulence altogether. For many peo-
ple — 250,000 patients around the world receive a new valve
every year — this may mean they would no longer need to take
blood thinners, which could improve their quality of life.

Aresearch career with detours

At the beginning of his career, it never occurred to Obrist that
he would one day use his engineering expertise in medical re-
search, particularly to investigate blood circulation with a spe-
cial focus on heart valves. He took several professional detours
before getting there. One of these initially led him to the Univer-
sity of Washington in Seattle, where he obtained his doctorate
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on fluid dynamics through research. However, his funding ran
out before he could complete his work. Luckily, an internship
at Tera Computer (which later became the supercomputer
manufacturer Cray) led to a scholarship with which he could
continue financing his doctoral thesis.

After two years in Seattle, Obrist’s son was born. He and his
wife, who moved with him to Seattle, now wanted to return to
Europe. “The US is cool for a young couple, but not with chil-
dren. At the time, | had also had quite enough of the academic
world,” he admits openly. “A young family and no money - |
wanted to earn a proper salary”

During his doctoral studies, Obrist had conducted research vis-
its at the Technical University of Munich and the Leibniz Su-
percomputing Centre in Munich. Cray eventually offered him
a steady role in Europe, and at first, he enjoyed the many trips
as a pre-sales analyst and then an account manager. However,
he eventually began to feel as though he were sitting on the
wrong side of the negotiating table when he met researchers.
It was therefore a crucial turning point for him when he met
a former professor on one of his trips to Munich, who asked
Obrist what he now did for a living. At the conference table in
his office in Bern, Obrist mimics the way the shaken professor
had to sit down under the weight of Obrist's confession that
he now sold computers, saying to him half-jokingly: “Mr. Obrist,
how low you have fallen”

When he turned 35, it became clear: “Now is the last oppor-
tunity to switch to the other side of the table.” Luckily, ETH
Zurich professor Leonhard Kleiser happened to have a vacancy
at this time that launched Obrist’s career as a biomedical fluid
mechanics engineer. Looking back, he is glad about his naivety
- the difficulty he faced in returning to research after five years
in industry and living on a senior researcher's salary again only
became clear once it was too late to turn back.

Engineers as part of the medical faculty

About 15 years later, Obrist now conducts research in a state-
of-the-art building within walking distance of the Inselspital,
Bern University Hospital. As his institution is part of the medi-
cal faculty, he is convinced that the position he has today is
unique in Switzerland, with barely anything similar worldwide.
He is proud of his close collaboration with medicine and the
direct exchange with doctors, who sometimes take him along
to the operating room.

63



64 Dominik Obrist in his laboratory at the ARTORG Center for Biomedical Engineering Research at the University of Bern. (Image: Alessandro Della Bella)



There, they can outline specific issues live with a patient, or
his team can take measurements and collect data from the
patient during surgery. It is also not uncommon for doctors to
call him with a question, which then turns into a project. This
translation is routine within Obrist's work group, i.e. develop-
ing an idea discussed at the operating table or between the
doctor and engineer, using it as the basis for a simulation and
experiment, and then engineering it into a technical solution
—a product. “I always wanted a professorship because | wanted
the freedom to test things out,” says the professor.

Everything started to fall into place for him in 2005 when he
came back to work at ETH Zurich and started a project on the
inner ear and the sense of balance. “The inner ear was my ticket
to the world of biomedical fluid mechanics,” says Obrist. In ad-
dition, he took over the biofluid dynamics lecture at ETH Zurich
in 2006, a responsibility he still holds today. His research even-
tually led him to the heart because this is the most prominent
area for flows in the body. Still, the flow of blood in the lungs,
ear and brain were and remain part of his research portfolio,
and a lot of heart research can also be translated to the urinary
tract, he says. This is why the 48-year-old recently established
a research group and a start-up in the field of urology, with a
focus on stents for the ureter between the kidney and bladder.
These often become encrusted, leading to problems, and the
new team is researching the cause behind this issue.

Although Obrist has moved away from conventional mechani-
cal engineering in the course of his career, he has remained
faithful to the simulation of flow processes and thus to super-
computers. Even as a teenager, in addition to his passion for
gliding - for which he obtained his license at the age of 17 and
subsequently became one of the best glider pilots in Switzer-
land - he had a strong affinity for computers. At that time, he
was not familiar with the term “computational science”, but he
knew he wanted to study computer science. He is still not en-
tirely sure how he ended up in mechanical engineering — it was
a somewhat spontaneous decision when applying for his stud-
ies, but one that he has never regretted.

Long-term CSCS user

As a long-term user of supercomputers with a wide range of
architectures within the CSCS infrastructure, Obrist now enjoys
making the most of interdisciplinary research initiatives such
as the Platform for Advanced Scientific Computing (PASC).
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“The technological changes to CSCS were initially a source of
anguish for us, particularly the switch from vector processors
to massively parallel computer architectures”, admits Obrist.
However, when an adjusted code is suddenly able to run 1 000
times faster, he is happy to accept the technological leader-
ship.

In PASC, he is currently working with computer scientists, doc-
tors and medical imaging experts on the project “HPC-PREDICT
- High-Performance Computing for the Prognosis of Adverse
Aortic Events” to develop software for an innovative prognosis
tool for disorders of the ascending aorta, specifically by im-
proving the precision and accuracy of the image data.

Dominik Obrist seemingly never runs out of research ideas. In
fact, sometimes he worries that his spectrum is becoming a lit-
tle too wide - but then he recognises that this variety precisely
reflects the freedom he has always wanted.
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UIrike Lohmann — ETH Zurich Dot

“Supercomputers like ‘Piz Daint’ are at the heart of climate modelling.
Without such powerful tools, we would not be able to advance weather
forecasts and climate projections. Cutting-edge computing technolo-
gies enable increased model resolution and improved statistical mean-
ingfulness of the results. They also permit a more detailed treatment of
important components of the model, such as clouds and their interac-
tions with aerosol particles. This is crucial for progressing in our under-

standing of climate change”.
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Clouds and aerosols in climate, and cloud microphysical processes.

HPC means for me

Being able to study clouds — in the climate system, in their various facets, and on different scales.
This spans from a better understanding on the influence of soot and other aerosol particles on water and ice clouds
globally, over investigations about the formation and intensification of Atlantic hurricanes, to hail formation over the

Swiss Plateau in summer.
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Soot particles influence global warming more than previously assumed

Burning wood, petroleum products or other organic materials
releases soot particles into the atmosphere that consist mainly
of carbon. This soot is considered the second most important an-
thropogenic climate forcing agent after carbon dioxide. In the
atmosphere or as deposits on snow and ice surfaces, soot par-
ticles absorb the short-wave radiation of the sun and thus con-

tribute to global warming. Ulrike Lohmann and her team are the
first to use simulations on the CSCS supercomputer "Piz Daint"
to investigate how certain ageing mechanisms of soot particles
in the atmosphere affect cloud formation. The results show that
the influence of ozone and sulfuric acid on soot ageing alters
cloud formation and, ultimately, the climate. (Image: Shutterstock)
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The flagship supercomputer of the CSCS, "Piz Daint", needs to be replaced. Installation of the successor
computer, "Alps", is taking place in three phases and will be completed in 2023. The new machine will
provide the CSCS with an innovative supercomputer infrastructure that more directly supports research
and helps generate maximum scientific output. CSCS Director Thomas Schulthess explains in an inter-
view with Simone Ulmer why the new computer is so special.

Last year, the first phase of installing the new supercomputer
"Alps", the successor to "Piz Daint", started. How has the work
been going so far during the Corona crisis?

Thomas Schulthess: We had to change our approach, but we
were more or less able to keep to the schedule, even though
there were a few minor delays. During the lockdown, it was not
possible to bring the first four cabinets of the new computer
from the USA to Switzerland as planned. But the manufacturing
company HPE still managed to build the hardware, so we had ac-
cess to our machines in the US in June and July and were able to
work on them. Therefore, the acceptance of the computer cabi-
nets in Lugano in autumn went off without any major problems.

The expansion of "Alps" will last until spring 2023. Why is it tak-
ing so long?

Because the product we want is not fully developed yet. The
central element of the new computer is the Cray Shasta soft-
ware stack, which we participated in developing with other
data centres. This software stack is now operational, but it will
take another two years until the desired computer infrastruc-
ture will be completely ready.

What is so special about the new computer infrastructure?
With the Cray Shasta software stack, we have opted for a soft-
ware-defined infrastructure. That is the decisive point for me
— without this software stack, the new machine would lose
a lot of its value for me. "Alps" would still be the best variant
in high-performance computing that will be available on the
market in the foreseeable future, but we clearly have higher
goals that we would not achieve without the improved infra-
structure. That would be a big disappointment.

What does that mean exactly?

At CSCS, we primarily operate a research infrastructure, which
we make available to researchers as a User Lab, among other
things. That is our core mission. However, in contrast to other

Read
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Thomas Schulthess in front of his house. (Image: Alessandro Della Bella)
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research infrastructures, such as the SwissFEL at PSI, we do
practically no research of our own on our instruments. We
therefore have to find a creative way to expand our own exper-
tise in order to be able to further develop the research infra-
structure. Hence, we collaborate closely with researchers from
Swiss universities.

So, the CSCS does not see itself primarily as a service provider?
It does, but not in the sense of an IT company that merely op-
erates computers in order to be able to offer computing time.
For us, the computer is the means to an end, and the end is the
research infrastructure, which we build and develop together
with researchers with funding from the ETH Board; the opera-
tion costs are covered by contributions from ETH Zurich. We
now want to further develop this research infrastructure with a
program with the code name “Kathmandu”.

What exactly is this Kathmandu program about?

The Kathmandu program is an important part of the new
procurement mentioned above. We are not simply procuring
a new computer that will be integrated into the unchanged
computer centre — we are retrofitting the computer centre
in several expansion phases. Today, we operate different com-
puter systems for different needs at CSCS, but in the future
there will be only one infrastructure. For MeteoSwiss, for exam-
ple, we have operated a dedicated computer up to now. In the
future, MeteoSwiss will compute on one or more partitions of
this new infrastructure.

What is the advantage of this solution?

At CSCS, we have always offered various services for research-
ers, but the system architecture was not service-oriented.
Therefore, we always had to expend a lot of human resources
to define these services according to the requirements of the
users and the architecture of the machines. This process is now
easier because we have a software-defined infrastructure.

What does a software-defined infrastructure mean?

If we do everything right together with HPE, our hardware will
be very flexible. This means that, in the future, we will define
which services we offer via the software, no longer via the hard-
ware. To do this, we combine so-called microservices. In this
way, we define the partitions for the various users, which we
then make available to them via standardised interfaces. These
can be virtual ad-hoc clusters for individual users, but also pre-
defined clusters that research infrastructures such as the PSI
put together with us and then operate themselves.
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We can also create data platforms with the microservices. For
example, we are planning to develop a so-called domain plat-
form for weather and climate simulations with various partners.

You explicitly mention the field of weather and climate. Will
"Alps" also be useful for other fields of science?

Yes, with "Alps" we are developing a "general purpose super-
computer”. Our goals do not stop at climate simulations at all.
However, these are an extremely good means to an end, since
the problem is very clearly formulated in climate simulations.
In addition, they represent all the requirements of a modern
supercomputing and data infrastructure. We respond to these
very specific requirements with an infrastructure that we can
then also offer to other research areas.

What does this change for the users of the User Lab?

Previous users of "Piz Daint" will be able to use the new system
without any adjustments. It should even be easier for them. We
will also further develop the HPC platform for the User Lab as
a virtual area within the computer system. This will make the
resources more powerful, and they will cover larger parts of the
workflow. The scientists will not only be able to carry out simu-
lations, but also pre-process or post-process their data. This
makes the whole workflow more efficient for them.

So not much will change for the users. What does the conver-
sion mean for the staff at CSCS?

The new strategy will require fundamentally rethinking certain
areas. The engineers providing system and user support will
have to adjust, for example, because our previous comput-
ers that we operated in addition to "Piz Daint" will be virtual
clusters in the future. Some staff will develop and maintain mi-
croservices, while others will combine these microservices into
virtual clusters or applications that are then made available as
services to researchers.

Great efforts are currently being made in Europe to further
advance high-performance computing. This includes, in par-
ticular, the EU's Pre-Exascale Initiative. How is CSCS involved in
these efforts?

CSCS is a member of the LUMI consortium, which is part of the
Pre-Exascale Initiative. The acronym stands for "Large Unified
Modern Infrastructure”. This is a new pre-exascale supercom-
puter that will be located in Finland. The LUMI consortium
has ten member states, including the Scandinavian countries,
where the conditions for producing cheap, CO--free electricity
and cooling the computers are optimal.
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Why is this aspect so important?

This can be explained using climate research as an example.
Our goal is to develop climate models that can map convec-
tive clouds such as thunderclouds. "Alps", the successor to "Piz
Daint", will have a connected load of 5 to 10 megawatts. How-
ever, a computer infrastructure that is to productively deliver
the above-mentioned resolution for climate science must have
50 times the power. Since we can no longer achieve perfor-
mance gains through Moore's Law, we need a machine 50 times
larger than "Alps", which will also increase energy consumption
accordingly. It therefore makes sense to build such a computer
infrastructure where the required energy can be generated
cheaply and in an environmentally friendly way. We do not have
such locations in Central Europe, but we do in Northern Europe.

What is the timetable for LUMI?

The LUMI computer is also being built by HPE and is scheduled
to reach the pre-exascale performance class in autumn 2021
before going into operation in spring 2022. Our "Alps" system
will be installed one and a half years later, at the end of 2022,
and will replace "Piz Daint" completely by April 2023. But our
new services will already be available this spring and will be
expanded later this year during the first expansion phases;
and we will try to also integrate LUMI. We will then have a very
strong overall infrastructure available, running on two sub-
infrastructures, “Alps” and LUMI. We will move faster in this
direction than others in Europe.

Does this mean that Swiss computing resources will be relo-
cated abroad in the future?

No, but we must be realistic: We will never operate comput-
ers of 100 MW or more in Switzerland. We have to focus the
local computing resources in Switzerland on innovative pilot
projects and integrate them into a larger network for produc-
tion. Our intention is to develop software platforms that run
on both infrastructures so that users practically don't notice
whether their application is running in Finland or in Lugano.

The Swiss National Supercomputing Centre (CSCS) develops
and provides the infrastructure and know-how in the field
of high-performance computing (HPC) to solve important
scientific and societal problems. It implements the national
strategy for high-performance computing and networks
(HPCN), which was passed by the Swiss parliament in 2009.
Since 2011, CSCS has had a dedicated User Lab for super-
computing, and it is part of the Swiss Research Infrastruc-
ture Roadmap. Since 2020, it has also been a member of the
European LUMI consortium, which is building a European
supercomputer of the pre-exascale performance class.
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MICHELE DE LORENZI, deputy directo

What are your personal pros and cons of the home office?
In reality, we are not just working from home; we are confined
for a longer period of time with our families in our homes.

O
o

This makes a difference. One of the advantages is that | do
not have to commute from Zurich to Ticino, nor from my
home in Minusio to Lugano. This makes about 600 km a
week. On the other side, | miss the direct contact with my
team and work colleagues. I'm not sure if I'm more produc-
tive now than | was before.

ALESSANDRO PRATO, IT support

Alessandro, you and your colleagues are providing IT
Support to all CSCS staff. What has change since everyone
began working from home?

The main challenge is the distance, because | am used to
providing IT support in person, where it is easier to investi-
gate and understand a possible issue. Within this situation,
I adopted a new approach: | am using remote desktop and
video conferencing software. Thanks to these kinds of tools,
I can still help all the CSCS staff remotely.

DINO CONCIATORE, system enginee

What are the most common problems with time manage-

ment (deadline, distraction, overwork)?

I don't have issues with deadlines, personally. Working from

O
o

home doesn't .1ange my working speed. We are always
working with top-of-the-line notebooks, and | was also able
to arrange a second'monitor screen (my personal iMac). In
fact, I have less distractionhere, maybe b__ecause | don't have
children? With fewer i n focus more time
on topics. On the other hand, | do perh

cause my laptop is always on. After dinner, |

the job went fine, if the service is still up, etc.

about solutions while brus

ing, | wake up and always take a look a?oards to
see if something went ww y start thinking


https://www.cscs.ch/publications/stories/2020/home-office-at-cscs-michele-de-lorenzi/
https://www.cscs.ch/publications/stories/2020/home-office-at-cscs-alessandro-prato/
https://www.cscs.ch/publications/stories/2020/home-office-at-cscs-dino-conciatore/

PABLO FERNANDEZ, service/business manage
How do you manage to €@mbine family and work?
Both actually take a My kids don’t really understand

that I'm at home wit

actually being at home; and, even

if | put a sign at theld@or when there’'s a meeting happen-

ing, they still stor

rom time to time. Be it a question,

needing help with ething, or just wanting to share a

drawing, they cou me. | can’t blame them — this is dif-
ficult for them, t

than me and is a

y wife carries much more extra load
orking part-time... | could not do this
without her!

|

@ MAXIME MARTINASSO, computer scientist|
As a portfol anager, what are the main challenges
you're facin work, having to meet virtually with so
many peoplé every day?
My role as rtfolio manager is to ensure that develop-

ments of atives continue in the right direction. Like

everybod >, | use videoconference tools or chats to talk
with the
find thes

Someti t is even better than starting a discussion in

leaders and organize planning meetings. |
ols both useful and sufficient to do my work.

person ntering an office, as it allows your interlocuter

to sele ime that suits his/her workload better.

NORA ABI AKAR, software enginee
Hay, orked now for several months exclusively from

ho hat kind of advice would you give to someone
starting full-time home office tomorrow?

|
g lighting and to have regularly scheduled work hours.

d advise them to get a comfortable work setup with

It's easy to slip into the habit of skipping breaks and work-

S o

ate, but my experience is that it's often detrimental

ooth one” ntal state and to the quality of the work.
ide at the end of the
orkday — it really helps with the transiti

ould also recommend ¢

me to personal time.


https://www.cscs.ch/publications/stories/2020/home-office-at-cscs-pablo-fernandez/
https://www.cscs.ch/publications/stories/2020/home-office-at-cscs-maxime-martinasso/
https://www.cscs.ch/publications/stories/2020/homa-office-at-cscs-nora-abi-akar/
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Expendltures in CHF User Lab Third Party Total

IT Investments 9840 366.00 1807 245.00 11647 611.00
Personnel 11378 508.00 5019 609.00 16 398 117.00
Payroll 11171549.00 5018 353.00 16189 902.00
Further education, Recruitment 206 959.00 1256.00 208 215.00
Material expenses 12261 041.00 2666 771.00 14927 812.00
Maintenance building & technical infrastructure 1193 233.00 85157.00 1278 390.00
Energy 2774 192.00 773 723.00 3547 915.00
Backup connection power supply 1615 000.00 1615 000.00
Maintenance hardware & licenses 4131783.00 384 634.00 4516 417.00
Remunerations, Marketing, Workshops, 903 236.00 114 057.00 1017 293.00
Services, Travel, Membership fees

Granting of funds for PASC projects 1643597.00 1643597.00
Granting of funds for EuroHPC LUMI 1309 200.00 1309 200.00
Total expenditures 33479 915.00 9493 625.00 42973 540.00

Income in CHF User Lab Third Party Total

Contribution ETH Zurich 20483 380.51 20483 380.51
Contribution ETH-Rat - HPCN Investments 11700 000.00 11700 000.00
Contribution ETH-Rat - PASC Initiative 3000 000.00 3000 000.00
Contribution SERI - EuroHPC LUMI 1309 200.00 1309 200.00
Research collaboration projects 2857 948.51 2857 948.51
Services for paying customers 3799 882.14 3799 882.14
Other income 38 858.94 96 171.00 135 029.94
Total income 35222 239.45 8063 201.65 43285441.10




User Lab Expenses Development (CHF)

VI FACTS & FIGURES

2017 2018 2019 2020
Investments 4218 973 2 472 847 2998 292 9840 366
Personnel 9478 260 10479 422 10286 088 11378508
Other material expenses 6877 461 9414 401 11 006 943 12 261041
CHF
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Viola Vogel - eTH zurich e

“Our thinking is often far too linear to grasp and correctly dissect com-

plex phenomena”.


https://hest.ethz.ch/studium/gesundheitswissenschaften-technologie/master-hst/vertiefungen/tutors/tutors-a-z/viola-vogel.html

Name
Viola Vogel

Position
Full Professor, Laboratory of Applied Mechanobiology

Institution

ETH Zurich

Background

1984-1987  PhD in physics, University of Frankfurt am Main, Germany

1988-1990  Postdoc in physics, UC Berkeley, USA

1990-2004  Professor in bioengineering, University of Washington in Seattle, USA

2004-Present Professor, ETH Zurich

2012 Honorary Doctor of Philosophy from Tampere University, Finland

Area of research
Applied mechanobiology, bioengineering and regenerative medicine.

Specialised in

Researching the impact of mechanical forces on protein function and in tissues fibres. Forces drive essential life
processes, from the first steps in fertilization all the way to shaping growing clumps of cells into organisms.

HPC means for me

Since only protein equilibrium structures can be experimentally resolved at atomistic detail, even today,
HPC is crucial to derive their mechanically-stabilized, non-equilibration structures at atomistic resolution.
This in turn serves as an essential foundation for the rapidly growing field of mechanobiology.

We simulate how protein stretching alters their equilibrium structures and try to develop novel hypotheses

for how forces regulate protein, cell and tissue functions.

Read
the article

Nano-sensor measures tension of tissue fibres

As later verified experimentally, Viola Vogel and her team used
computer simulations to discover a peptide that is able to de-
tect the tensional state of tissue fibres. This paves the way for
completely novel research approaches in medicine and pharma-
cology. External and cell-generated forces also orchestrate tis-
sue homeostasis in healthy organs, but misbalanced forces may
result in a range of degenerative diseases. With state-of-the-art
experimental and computational tools, their goals are to deci-

pher how cells sense mechanical forces and convert them into
biochemical signals, ultimately altering molecular transcription
processes. Even though most of our knowledge in biology, medi-
cine and pharmacy is rooted in the structure-function relation-
ships of proteins under equilibrium, many proteins get stretched
by mechanical forces. They have revealed various mechanisms for
how forces can alter their structure-function relationships.

(Image: Samuel Hertig)


https://www.cscs.ch/science/life-science/2017/nano-sensor-measures-tension-of-tissue-fibres/

User Lab Usage by Research Field

Research Field Node h %
Chemistry & Materials 16 252 868 39
Physics 10082 500 24
Life Science 6072597 15
Earth & Environmental Science 5120020 12
Mechanics & Engineering 3511543 8
Others 725 232 2
Total Usage 41764760 100

User Lab Usage by Institution

Institution Node h %
International 11907 049 28
ETH Zurich 8 834 857 21
EPF Lausanne 6558708 16
University of Zurich 5360017 13
Other Swiss 2485546 6
University of Bern 2572587 6
University of Basel 1500656 4
University of Geneva 1335542 3
Empa 1209798 3
Total Usage 41764760 100

Others

2%

Mechanics &

Engineering 8% \

Earth & Environmental

Science 12% ™\

Life Science -
15%

Chemistry &
— Materials 39%

Physics

24%

University of Geneva
3% Empa
University of Basel

3%
4%
6% "\

International
/ 28%
Other Swiss

University of Zurich B
13%
\ETH Zurich
21%

EPF Lausanne

University of Bern

16%
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Computing Systems Overview
Name Model Installation/Upgrades User TFlops
Piz Daint Cray XC50/Cray XC40 2012/13/16/17 User Lab, UZH, NCCR Marvel, CHIPP 27154 + 2193
Grand Tavé Cray X40 2017 Research & Development 437
Tsa/Arolla Cray CS-Storm 500 2020 MeteoSwiss 1126
Alps HPE Cray EX 2020 User Lab, Research & Development 4719
Computing Systems Specifications
Name Interconnect Type CPU Type Cores Sockets GPUs Nodes
Piz Daint Cray Aries Intel Xeon E5-2690 v3/Nvidia Tesla P100 12 1 1 5704
Intel Xeon E5-2695 v4 18 2 1813
Grand Tavé  Cray Aries Intel Xeon Phi CPU 7230 64 1 0 164
Tsa/Arolla 100 Gb Ethernet Intel Xeon Skylake 6143 Nvidia Tesla V100 8 2 8 18
Intel Xeon Skylake 6148 20 2 0 6
Alps HPE Cray Slingshot ~ AMD EPYC 7742 64 2 0 1024
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Website cscs.ch

2019 2020
Total Website Visitors 76 986 67 360
Average Website Visits (Minutes) 2:17 1:99

New Visitors Visitors Origin

Returnig Visitors
16%

Visitors from _~

other Countries
67%

\New Visitors

84%

Top 5 Most Visited Website Pages

Visitors from

~"Switzerland

33%

33%
SWISS
VISITORS

ﬁ CSCS Homepage www.cscs.ch

]

Piz Daint www.cscs.ch/computers/piz-daint/

Internships www.cscs.ch/about/internships/

@

Staff www.cscs.ch/about/staff/

o

Working at CSCS www.cscs.ch/about/working-at-cscs/

Twitter y

2019 2020

Followers 1480 1735
LinkedIn m

2019 2020

Followers 7 880 8678



https://twitter.com/cscsch
https://www.linkedin.com/company/cscs
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YouTube You

2019 2020
Watch Time (Minutes) 456 815 553 764
Average View Duration (Minutes) 4:33 4:00
Number of Views 105 500 138 234
Facebook n
2019 2020
Followers 220 236
CSCS in the News
2019 2020
News Websites 304 166
Print 254 97
Radio & TV 10 5
Word Cloud of News Related to CSCS
internationales Rechenzentrum T
Berge . y eothermie
geant LEPFL Zukunft CSCS
- coordinera
memets  (Gemeinschaftswerk
télescope
gehackt beeinflussen
Kunst LAC S t PRk Russpartikel
" Supercomputer i
Splirnase

Erderwarmung

e VO ETH Herzklappen

construction wer Neudesign Natre

HirnSChIag telescopio

Optimierung Erde

Risiko

nationales L-ugano

projet .
elvetica

Simulations Covid
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https://www.youtube.com/channel/UCS7l_HIyT0C-GlAv-jgDvQw
https://www.facebook.com/CSCS-1486988184942005/
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A user satisfaction survey was submitted to 1 375 users in January 2021. The response rate was of 18.3% (251 answers).

User Profile

Your institution

University of Fribourg
2%
Universita della
Svizzera italiana 2%
University of Basel 3%

University of Geneva

2% University of Lausanne
2%

University of Bern 4% ETH Zurich
Emoa 4% ya
MeteoSwiss
—
4%
$—
5%

University of Zurich _~

12%

‘ \_EPF Lausanne

16%
International
Institutions 13%
Your position
Master Student
6% Professor

/W

PhD Student

28%
—__ Staff Scientist
23%

Post-Doc

26%

Which HPC resources are you using?

Your scientific field

Data Science

2%

Computer Science

9% \

Mechanics &

Engineering 10% ™\

Life Science
10%
“_Physics
24%
Chemistry & /

Materials 21%

/" Science 24%

resources are

Somewhat important Not important

5%\ 1%

Essential
53%

Important

16% "\

Very important _~

25%

e [N O N
98.7%
5236 I N

HPC resources in own department/institute

HPC resources at other Swiss Institutions
7.5%

International HPC resources

oo |

Commercial HPC resources
0.4%

Earth & Environmental

0% 10% 20%

30% 40% 50% 60% 70% 80% 90% 100% 110%

120%
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User Support

How do you rate the quallty of... Very poor Poor Fair Very good Excellent

Helpdesk support
System support
Application support

The offer of training courses and user events

60

How fast does Support handle your request? Very slow Slow Acceptable Fast Very fast

The reaction time of the helpdesk is e
The time to solution for the support requests is — —
0 10 20 30 40 50 60
Service Availability, Stability and Usability
How you perceive... Very poor Poor Fair Very good Excellent

The availability of CSCS services?
The stability of CSCS services?

The ease of use of CSCS services?

60

The run time limits for batch jobs are The job waiting time in the queue is

Too long Too long

%

%

Long
T18% N
Adequate Acceptable
74%

Too short
25%

76%
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Project Proposal Process

Have you been submitting project proposals to
CSCS (as Pl or supporting the PI?)

Yes
— 44%

How do you perceive the submission process?

No -
56%

The submission portal is

The quality of the submission formis

The support provided during the call is

The feedback from scientific reviewers is

The feedback from technical reviewers is (when given)

The information provided by the panel committee is

Adequacy of Allocated Resources

The resources assigned to my project are

Insufficient

W\

\_Sufficient

84 82%

Is the reviewing process transparent?

Very poor Poor

3%

No

|

Fair

Yes

97%

Very good

Excellent

40

50

My storage allocation on “project” is

Insufficient

W\

\ Sufficient

82%

60

70




Application Development

Do you develop and maintain application codes?

VI FACTS & FIGURES

Howdoyourate the offeredrange of programming
tools (compilers, libraries, editors, etc.)?

Poor

Fair 2%
14% \

Excellent

7 30%

Good /

54%

Which programming languages and parallelization paradigms are you using primarily?

\
0% 10% 20% 30% 40% 50% 60% 70% 80%

- T

. N O O |

Fortran

-

OpenCL .

Python

Julia I

" N B I N

et
OpenACC -I
HPX I
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Information & Communication

How do you feel informed about... Very poorly Poorly Just fine Well Very well

Status of the services

Software and applications

Hardware configuration

Available computing resources

Own allocations

Your consumption of your allocation
Upcoming events and courses
Future developments at CSCS

60 70

Perception of CSCS

How has the communication between CSCS and My general view in the last year is that CSCS
the user community developed during last year?  (systems, services, support) has

Worsened  Improved a lot Worsened Improved a lot

2%| 2% 2% 3%
Improved
/ 22%
Improved
7 28%

Remained _~

unchanged 67%

Remained ~

unchanged 74%
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