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KTT: THE OPEN-SOURCE DIGITAL INFRASTRUCTURE

Open-source infrastructure as MARVEL’s main transfer vehicle - Materials Cloud, AiiDA/AiiDAlab, and
Quantum Mobile as the main KTT success: 20,000+ unique visitors/months, 106 plugin packages and
200+ workflows. Embedded into MaX and CECAM.
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KTT: 40+ OPEN-SOURCE CODES

Open-source infrastructure as MARVEL's main transfer vehicle — More than 40 open-source codes
https://nccr-marvel.ch/publications/codes

¢sAIIDA

UPET

UNIVERSAL ATOMISTIC MODELS
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KTT: |IAB, INDUSTRY SECTOR DAYS

Industrial Advisory Board to engage in technology transfer
Industry Sector Days on 1) metals, 2) chemicals/catalysis, 3) ICT, 4) energy, 5) pharma.

Collaborations with companies - Solvay, Samsung, Bosch, Gaznat, Microsoft, BASF and Materials
Design.

BOSCH BOSCH

ZLumiphase

i
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KTT: INDUSTRY DAY

2024 Empa Industry Day drew about 100 participants and speakers from IBM, BASF, Bosch, Microsoft,

Schott and Beyond Gravity.

MARVEL Industry Day @Empa

Sep 05, 2024, from 9:00 until 17:00, Empa-Akademie, Dliibendorf

Program

09:00 — Welcome coffee

09:30 — Introduction, NCCR MARVEL Overview and MARVEL

Industrial engagement

10:00 — Keynote lecture : Prof. Roberto Car (Princeton University): Coarse-

graining ab-initio molecular dynamics with machine learning

10:30 — Discussion

10:45 — Ivano Tavernelli (IBM): Quantum computing in the utility era

11:05 — Discussion

11:15 — Edvin Fako (BASF): Heterogenous catalyst design: High throughput

experiments and machine learning accelerated high throughput simulations

11:35 — Discussion

12:00 — Lunch + Poster Session 14:00 — Loris Ercole (Microsoft Azure Quantum): Accelerating computational
13:30 — Maximillian Amsler (Bosch): Advancing materials discovery with Azure Quantum Elements
through classical and quantum computing at Bo{ 14:20 — Discussion

13:50 — Discusslon 14:30 — Marco Ravasi (Empa with Beyond Gravity): Launch vehicle vibration

attenuation through large-scale phononic crystal inspired arrangements
14:50 — Discussion

15:00 — Coffee break

15:15 — Leopold Talirz (Schott): Computational materials engineering at
Schott

15:35 — Discussion

15:45 — Ivan Shorubalko (Empa): Colloidal quantum dots based
photodetectors: materials, technology, concepts, architectures, performance,
sustainability

16:05 — Discussion

16:15 — Panel Discussion

17:00 — Final remarks and conclusion
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KTT: TRANSFER PEOPLE AND KNOW-HOW TO INDUSTRY

People as the most effective technology-transfer channel. The strongest transfer mode was trained
people moving into industry: 57 junior researchers transitioned directly to the private sector after
MARVEL, and by spring 2026 about 40% of former MARVEL PhD students and postdocs were in the
private sector.

Next employer Current employer in spring 2026
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KTT: 200+ ACTIVITIES ORGANIZED OR SPONSORED

https://nccr-marvel.ch/outreach/knowledge-transfer/activities-
organized-sponsored-by-marvel

[...]

[...]

[...]
[...] [..]
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EO: MARVEL INSPIRE FELLOWSHIPS

INSPIRE Potentials: launched in 2016, 62 fellows were
supported for Master’s projects in 24 MARVEL groups
across 8 institutions; 20 continued at PhD level in
current or former MARVEL groups, 24+ elsewhere
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EO: INCREASING PhD RESEARCHERS

Doubling women PhD researchers: women represented 19% of MARVEL PhD students in year 3, 35% in
year 7, and stabilized around 32% in phase lll; in absolute terms, the number of women PhD students
more than doubled from 9 to 21 between year 3 and year 7.
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EO: VISIBLE ROLE MODELS

From fellowship scheme to culture change: Agility Plus funding for women Pls, gender-bias and
leadership workshops, outreach for girls, HtNCCRWomen, public portraits/interviews, and long-term
through EPFL's MX Master fellowship and continuing outreach activities.
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ET: JUNIOR RETREATS AND JUNIOR SEMINARS

Junior researchers as organizers: junior retreats and seminars trained leadership, communication and
collaboration. 6 junior retreats gathered 50-60 young researchers that self-organized and generated
project ideas across institutions. Junior seminars were held monthly, and will continue post-MARVEL.
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ET: DIGITAL EDUCATION

Digital education: Learn, Lhumos, Quantum Mobile, OSSCAR. Materials Cloud Learn and Lhumos
preserved lectures and tutorials; Quantum Mobile and OSSCAR lowered the entry barrier for
computational materials teaching. Materials Cloud Learn averaged about 500 unique visitors per month
from fall 2020 onward.

Open Software Services for Classrooms and Research
WWW.0Sscar.org

www.materialscloud.org/learn

guantum-mobile.readthedocs.io

lhumos.org
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ET: 41 MARVEL DISTINGUISHED LECTURES

International training footprint: 41 MARVEL Distinguished Lectures — during CoVid we reached the
record of 700+ participants for Georg Kresse. All recorded on MC Learn and Lhumos.
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ET. CECAM-MARVEL CLASSICS

International training footprint: 11 CECAM-MARVEL Classics — alternating statistical mechanics and
electronic-structure theory (for the latter, from Car-Parrinello to the modern theory of polarization,
from GW to dynamical mean field theory, TDDFT, and QMC().

CMC

T I Y
I I I N
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ET: MARY-ANN MANSIGH CONVERSATIONS

International training footprint: 7 CECAM-MARVEL Mary Ann Mansigh Conversations
From MAM herself to Olivetti 101, from diplomacy to cancel culture, passing through
Industry and scientific writing
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ET: MARY-ANN MANSIGH CONVERSATIONS

International training footprint: 7 CECAM-MARVEL Mary Ann Mansigh Conversations
From MAM herself to Olivetti 101, from diplomacy to cancel culture, passing through
Industry and scientific writing

29 June 2026
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ET: TRAINING FOOTPRINT — HIGH-SCHOOL CAMPS
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ET: TRAINING FOOTPRINT — ASESMA ET AL

International training footprint: deep engagement with ASESMA, African MRS, EXAF, and the creation of
ASESMAnet.
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ET: ICTP-MARVEL COLLEGE ON MATERIALS SIMULATIONS IN THE AGE OF Al

228 participants, 57 nationalities (this latter was ICTP record!); thanks to MARVEL, 66 full fellowships,
99 partial fellowships.
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CO: 170+ SCIENCE HIGHLIGHTS, 260 NEWS ITEMS, 61 PRESS RELEASES

A professional editorial channel for computational materials science: The MARVEL website evolved
from a project page into a communication platform: by 2026 it hosted 170+ science highlights or feature
stories, 260+ news items, and MARVEL had issued 61 press releases through EurekAlert since 2019.

X account (2200 followers)

Enhances MARVEL visibility, helps spread research and
news more widely.

LinkedIn account (880+ followers)

Private group (NCCR MARVEL Members and Alumni):
135 members
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CO: Ilg NOBEL AWARD TOUR; OPEN DAYS/SCIENTASTICS

Public outreach: The Ig Nobel Award Tour Show became a signature event with 500-700 attendees;

Open Days, Scientastic, school visits, 3D movies and hands-on demonstrations translated topics such as 2D
materials, phonons, magnons and materials landscapes for broad audiences.
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CO: Psi-k 2022, Psi-k 2025 — 1300+ IN-PERSON PARTICIPANTS

Global visibility through Psi-k: Psi-k 2022 and Psi-k 2025 positioned EPFL/Switzerland as a central hub
for first-principles materials simulations; each had 1,300+ in-person participants.

https://www.psik2022.net/
https://www.psik2025.net/
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OPEN SCIENCE

From FAIR data to FAIR simulations: MARVEL did not just ask people to upload data; it built an
ecosystem —Materials Cloud, AiiDA/AiiDAlab, Quantum Mobile, Materials Cloud Learn, Lhumos and
OSSCAR — to make simulations reproducible, shareable, teachable and reusable
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OPEN SCIENCE

Materials Cloud Archive as a recognized repository: The Archive reached its 1,000th record on 3 April
2024 and is recommended by the European Commission, SNSF and Nature Scientific Data.

Number of published records (all versions): 1485 Number of published records (latest version): 1208
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OPEN SCIENCE

Open-access culture and dataset discipline: MARVEL went from 31% open-access publications in
phase | to 86% in phase Il and 97% in phase lll, with 1,420 publications and roughly 600 datasets
indexed or deposited, mainly through Materials Cloud.
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ERC GRANTS

Internationally visible leaders: 27 ERC grants (24 EU + 3 SNSF “ERC replace”)
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LEGACY AND
UNDYING LOVE




MAIN STRUCTURAL LEGACY

EPFL faculty renewal — 1 PATT in IMX, 1 PA/PO in IMX/PSI
PSI Laboratory for Materials Simulations

Materials Cloud & AiiDA/AiiDAlab

CECAM and a Swiss CECAM node (CECAM-CH-MARVEL)
Empa Scientific IT/AiiDAlab

CSCS/SIRIUS

Education/equal-opportunity continuation

NCCR MARVEL - Party-ing Fest — Slide 27 O O O .



PSI Center of Scientific Computing, Theory and Data

Established in July 2021 — Now ~100 experts, 11 MCHF/y
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PSI Laboratory for Materials Simulations

LMS includes groups on Materials Software and Data (Pizzi), Multiscale
Materials Simulations (Krack), and Light—Matter Interactions (Schueler),
plus two tenure-track scientists (Colonna and Timrov).

Mission statement

» to develop, integrate, and disseminate in the PSI community and the scientific community at
large the computational capabilities required to understand, predict, and characterize
materials as studied at PSl research facilities with photons, neutrons, muons, and electrons.

« to provide support and access to these computational capabilities for the PSI science and user
program.

« to curate the computational data for structures, properties, and spectra required to discover or
design materials with novel or enhanced properties and performance.

o to perform own research at the forefront of computational materials simulations.
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UniFr

UniFR-PSI joint appointment of Michael Schiiler: light—matter
interactions, tenure-track assistant professor and group leader in PSI
Laboratory for Materials Simulations.

UniFR-PSI joint appointment of Dominik Juraschek: UniFR and PSI jointly
hired Dominik Juraschek, in non-equilibrium quantum physics, as tenure-
track assistant professor and group leader in PSI Laboratory for Theoretical
and Computational Physics.

UniFR: The Faculty of Science and Medicine is inviting applications for the
position of Professor of Data-Driven Materials Discovery at the Adolphe
Merkle Institute (AMI).
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Empa Scientific IT / AiiDAlab embedding / experimental connection

At Empa, AiiDAlab became a supported capability for different
laboratories; the creation of a Scientific IT division at Empa as
one of the major long-term deliverables.

* From Christian Leinenbach’s additive-manufacturing group
integrated into Pillar 1 to validate computational models
through fabrication and testing, and AiiDA driving experiments
on Empa’s Aurora robotic platform
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CSCS as the HPC/platform backbone

 Materials has become one of CSCS’s two core
communities/domains, including Materials Cloud Platform-as-

a-Service

e SIRIUS and related workflows position MARVEL codes and
workflows for future architectures, with LUMI/Alps-era
scalability clerly showcased
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Materials Cloud as a distributed long-term infrastructure

* Materials Cloud is the central international infrastructure legacy. Data
storage and services are in place to support the platform at least until

2036, mostly at CSCS, with CECAM and CINECA Bologna taking over
Archive services with additional personnel.

* By 2026, the AiiDA registry counted 106 plugin packages supporting 180
simulation codes and more than 200 workflows, many maintained
outside MARVEL.

 Lhumos, Quantum Mobile, OSSCAR, Materials Cloud Learn and recorded
lectures convert training into durable learning infrastructure.
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EU embedding: MaX, Materials Commons, MatOSC/EOSC

MARVEL’s digital infrastructure has become part of broader
European materials-modelling infrastructure.

MaX (Materials Design at the eXascale, 2015-onwards, just
renewed for 2027-29).

Materials Commons (2026-2029)
MatOSC — preparatory phase
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Research-data-management culture and FAIR simulations

* MARVEL moved from open data to the idea of FAIR
simulations, with a data team, RDM strategy, DOI-based
repositories, versioning, long-term preservation, and a funded

storage/sharing infrastructure.

* 1,420 publications, 600 datasets in the dataset index, and 40+
open codes, from major to focused
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A distributed national legacy model

 EPFL remains the main academic home; PSI provides the
explicit long-term laboratory/divisional framework; Empa
provides complementary experimental/computational
embedding; CSCS remains the HPC and platform backbone.
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