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• Research Infrastructure to develop community 
• The ESS case
• Common projects for Neutrons, Photons and beyond
• Using Data as Tools

• Research Initiatives for Developing Communities
• IUPAP – WG14
• Educational platforms: Schools; MOOCs 
• Communication w/o Borders !
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Outline
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Context and Paradigm

Insert author and occasion
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It's Alive - The Coming Convergence of Information, Biology, and Business Christopher Meyer 2003

•Nanotechnology
• Biotechnology
• Information technology
• Cognitive science
•Materials

Will EuPRAXIA enable the next Revolution ? 
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Research Infrastructure to develop community

Insert author and occasion

Synergies between 4 main stakeholder groups, 

that together empower solution driven and 

results focused execution of projects. 

Research Infrastructure (RI) and industries 

supported by the enlightened organizations and 

education, can generate a sustainable 

environment to serve this purpose

The European Spallation Source, ERIC … from green field to reality!
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Research Infrastructure to develop community

Insert author and occasion

− Technical requirement/scope
− Product compliance with European Directives
− National regulation and harmonized standards
− Project Quality Plan

à Methodology supported by ESS Management System and ESS handbooks
à Tools to facilitate data transfer and integration

à Continuous follow up from technical experts from In-Kind partner and ESS

Contracts between ESS and In-Kind partners are composed of 
In-Kind Collaboration Agreements and Technical Annexes
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Research Infrastructure to develop community

Insert author and occasion

*ERIC legal framework was created by the European Commission in 2009

• Develop and maintain the Member’s industrial base
• Boosts the professional and social capital of the member’s scientists and engineers
• Enhanced status for their respective national institutions that are part of the global communities
• Distribution of the work to the Members is a major driver in fostering a community of innovators

àESS Bilboa – SOCIO-ECONOMIC IMPACT

“The European Research Infrastructure Consortium (ERIC) as governed by EU law and Swedish law: A study on a European Union legal 
form within the Swedish legal system”, Ph.D. study by Arnljótur Astvaldsson : https://lnkd.in/dh5p6Xdc

European Spallation Source established as ERIC* in 2015

https://www.essbilbao.org/wp-content/uploads/accelerate/Accelerate_Report.pdf
https://lnkd.in/dh5p6Xdc
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• In-Kind Committees, Boards & Reviews

• EC Grants (e.g. BrightNESS, ENRIIC)
• ERIC-Forum project

• Field Coordinators & In-Kind Network 

• ILO  & Big Science Forum
• HEPTech
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More Networks for Global Research Initiative

Insert author and occasion

https://www.eric-forum.eu/
https://www.bigsciencesweden.se/calendar/activities/big-science-business-forum-2024/
https://www.heptech.eu/welcome-heptech
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In-Kind Contribution & Knowledge Transfer

Insert author and occasion

Spokes Medium β High βDTLMEBTRFQLEBTSource HEBT & 
Contingency Target

2.4 m 4.6 m 3.8 m 39 m 56 m 77 m 179 m

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV 2000 MeV

352.21 MHz 704.42 MHz

Spoke

Spoke M-β H-β

β 0.5 0.67 0.86

# CM 13 9 21

Cav. /CM 2 4 4

# Cav. 26 36 84

CM L [m] 2.9 6.6 6.6

L [m] 56 77 179

Key parameters:
5 MW average beam power
2 GeV
62.5 mA peak
2.86 ms long pulses
14 Hz
4 % duty cycle

96% of acceleration will be provided by superconducting cavities supplied by dedicated high power RF sources

Normal Conducting Super Conducting
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Common projects for Neutron, Photon and beyond

Insert author and occasion

LAAAMP brochure: “Advanced Light Sources and 
Crystallography: Tools of Discovery and Innovation“

Approved upgrade projects in Europe:
• SLS2 (in execution; op: 2025)
• Elettra2 (in execution; op: 2026)
• Diamond2 (in execution; op: 2027)
• Soleil2 (in execution; op: 2028)

European initiatives:
LENS
ENSA

NEPHEW (EU Grant)!
It brings together the LEAPS and LENS RI in a 
broad combined access programme for excellent 
curiosity driven science for the first time.

Sekazi  - Presentation “Updates on LAAAMP, AfLS, GCLS, 
CASLS, X-TechLab, crXstal, Uzbek ” 2024 

https://laaamp.iucr.org/tasks/brochure
https://laaamp.iucr.org/tasks/brochure
https://www.elettra.eu/userarea/nephews-tna.html
https://docs.google.com/presentation/d/1CyjF25xkyzo0oQ9mDsePHh6wU9c802Ev/edit?usp=drive_link&ouid=110885125108865005063&rtpof=true&sd=true
https://docs.google.com/presentation/d/1CyjF25xkyzo0oQ9mDsePHh6wU9c802Ev/edit?usp=drive_link&ouid=110885125108865005063&rtpof=true&sd=true
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Tools for discoveries and tools to reach them !

Insert author and occasion 10

LENS Colloquium and BrightnESS² General Assembly
(2020, Feb. 11-12) 

"What is the size of the global 
light- and neutron source 
research communities?" 
by Martin Stankovski and Farhad 
A. P. Khotbehsara

Tools for EuPRAXIA?

Natural Language Processing (NLP) 

https://indico.esss.lu.se/event/1347/
https://www.linxs.se/news/article-series-i/size-of-the-global-light-and-neutron-source-communities
https://www.linxs.se/news/article-series-i/size-of-the-global-light-and-neutron-source-communities
https://www.linxs.se/news/article-series-i/size-of-the-global-light-and-neutron-source-communities
https://www.linxs.se/news/article-series-i/size-of-the-global-light-and-neutron-source-communities
https://www.linxs.se/news/article-series-i/size-of-the-global-light-and-neutron-source-communities
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Using Data as Tools

Insert author and occasion

PaNOSC : Photon and Neutron Open Science Cluster is the Science Cluster representing 
European Research Infrastructures (RIs), developing and providing services for its scientific 
community and connecting these to the European Open Science Cloud (EOSC).

SciCAT
Manage and annotate your scientific data

ESS Data and Data Management and Software Centre (DMSC)

https://www.panosc.eu/
https://scicatproject.github.io/
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See Slide presentation 
to TIARA (April 2024)

ARTifical
Intelligence For 
Accelerators, 
user Communities 
and associated 
Technologies

Using Data as Tools

https://aghribi1-presentation-20230911-artifact.docs.cern.ch/pres_artifact_20240305_tiara.html
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ARTIFACT Project Implementation

Using Data as Tools
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Using Data as Tools

Insert author and occasion

14 countries, 30 institutes,15 RI,7 ESFRI RI, 3 companies, many more people
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• Research Infrastructure to develop community 
• The ESS case
• Common projects for Neutrons, Photons and beyond
• Using Data as Tools

• Research Initiatives for Developing Communities
• IUPAP – WG14
• Educational platforms: Schools; MOOCs 
• Communication w/o Borders !
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Outline

Insert author and occasion
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• Education and training in Accelerator Physics and Technology

• Theory & experiments concerned with the nature and properties of particle accelerators and beam physics
• Improvement of international communication in Accelerator Science through the sponsorship of 

professional meetings
• The future of accelerator facilities for various fields that benefit science and society
• Industrial, medical, energy production and environmental applications of relevant accelerator technologies

16

International Union of Pure & Applied Physics (IUPAP)

Insert author and occasion

More Accelerator Conferences via IUPAP

Promote the exchange of information and views among 

the members of the international scientific community 

in the field of Accelerator Science including, but not 

limited to, the following:

WG14: Accelerator Science - Mandate

https://iupap-wg14.web.cern.ch/
https://iupap-wg14.web.cern.ch/node/12
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Align with IUPAP Mission : “To assist in the worldwide development of 
physics, to foster international cooperation in physics, and to help in the 
application of physics toward solving problems of concern to humanity”

Physics outside academia 

Development of Creative Commons licensed presentation materials

Areas identified:
• Applications of accelerators to environmental and societal challenges in line with the 

UN Sustainable Development Goals (SDGs)
• Particle beams for medical applications
• Accelerators from discovery to industry
• Future accelerators, including showcases on plasma physics and compact accelerators
• Accelerators as collaborative tools and enablers of peace

17

IUPAP – WG14

Insert author and occasion
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Existing educative platforms and programs for Particle Accelerators:

üSchools: JUAS, CAS, HASCO, USPAS, ACAS, ASP

üUniversity programs (e.g. Aarhus, LU)

üEU-TIARA market surveys

üEU-ARIES and I.FAST

New Pedagogical tools for Accelerator science?

ØSchool levels are typically advanced

ØDomains/Field complementarity; User communities

ØTo provide sustainable and “users-friendly”  tools

18

Training the future researchers

Insert author and occasion

Sustanability training using Massive Open 
Online Courses (MOOC)

https://aries.web.cern.ch/
https://ifast-project.eu/
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Training the future researchers 

Insert author and occasion

In September 
2024

> 19,600 NPAP 
learners

EU Grant Strategic Partnership:
• Three Summer Schools
• 90 students 
• Visit of MAXIV and ESS

From proof of Concept w/ 2015 summer School to MOOC

We have reached out 107 Countries worldwide !

The Nordic Particle Accelerator Project (NPAP) to develop capacity in 
Northern Europe with emphasize on MAXIV and ESS
 

https://npaperasmusplus.wordpress.com/
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NPAP MOOC Topics

MOOC2: Fundamentals of 
accelerator technology
à Launched in March ’19

MOOC3: Medical Applications 
of Particle Accelerators
à Launched in Nov. ’18

MOOC1: Particle Accelerators 
introduction
à Launched in August ’19

Accelerators for Synchrotron Light
Light and Light Sources 
Accelerator to make light
The development of accelerators for      
synchrotron light
Photon light sources and MAXIV
Synchrotron radiation
Bending magnets, wigglers and undulators
Free Electron Lasers 
Spallation source and ESS
Introduction and neutron science
European Spallation Source
Particles Colliders
Introduction to Particles Colliders
The LHC and its experiments
Linear Colliders
Future Circular Colliders
Plasma Wakefield (to be completed)

RF-System
Introduction to RF-systems
RF cavities
Waveguides
RF Amplifiers
More about cavities
Magnets technology for accelerators
Magnets part1/2/3
Beam Diagnostics
An overview
Beam intensity and position
Transverse Beam Profile
Longitudinal Beam Profile
Beam Loss Monitoring
Basics of Vacuum techniques
An overview and motivation
Residual gases and vacuum regions
Vacuum equipment
Other vacuum components

Introduction to the course and radiotherapy
 Introduction
 Biological rational for radiotherapy
Intro. to the electron linac for radiation 
therapy
Electron Linacs for radiation therapy
The multi-energy electron Linac structure
 Dose delivery to the patient
Proton therapy 1
 Rationale of proton therapy
 Accelerators for proton therapy
 Treatment delivery of proton therapy
Proton therapy II and production of medical 
radionuclides
 Heavy ion therapy
 Challenges in pr.  th. and heavy  ion th.
 Introduction to medical radionuclides
 Production of medical radionuclidesà TBD !

https://www.coursera.org/learn/fundamentals-particle-accelerator-technology/?utm_medium=email&utm_source=other&utm_campaign=opencourse.qpc6hYZNEeaG-BL9miwwYw.launch
https://www.coursera.org/learn/fundamentals-particle-accelerator-technology/?utm_medium=email&utm_source=other&utm_campaign=opencourse.qpc6hYZNEeaG-BL9miwwYw.launch
https://www.coursera.org/learn/medical-applications-particle-accelerators
https://www.coursera.org/learn/medical-applications-particle-accelerators
https://www.coursera.org/learn/fundamentals-particle-accelerator-technolog
https://www.coursera.org/learn/fundamentals-particle-accelerator-technolog
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Scientist Stories
Race to Space
Learning Scenarios

21

MOOC for beginner – Accelerate your Teaching

Insert author and occasion

Trailers

Descriptions

Free pedagogical tools !
Short Videos of scientists

ess.eu/explore

https://bit.ly/AT_MOOC23
https://youtu.be/jt_2SKcl7_4?si=oaQUWB1d6zxFunTT
https://www.europeanschoolnetacademy.eu/courses/course-v1:AT+AcceleratingTeaching+2023/course/
https://www.youtube.com/playlist?list=PLFSUXC0l5E6sFpv1Sqf3aYqcnz7rBbO6W
http://www.ess.eu/explore
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A non-profit organization established by a small group of worldwide scientists to stimulate 
and include more African talented physics students in the world scientific community

22

Educational platforms

Insert author and occasion

The aim of the school is to build capacity in African 
countries, to harvest, interpret, and exploit the results from 

physics experiments with particle accelerators, and to 
increase proficiency in related applications and technologies

See Presentation by Mounia Laassiri

• Student Program: (3)2-week intensive school
• High School Teachers Program: 1-week intensive workshop
• High School Learners Program: 1-week learners Outreach
• ASP Conference: (Introduced since 2016): 1-week International Conference
• ASP Forum: 1-day
• Mentorship program

African School of fundamental Physics and applications (ASP)

http://africanschoolofphysics.org/
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Communication w/o Borders ! 

Insert author and occasion

The Tale of 2 
organizations: APS, 

ASP and 
beyond..using MOOC 

as a prototype

Course High School: "Introduction to accelerator science: 
Activities and Lecture" (Part 2 ), (Part 1 ), Morocco, Apr. 15-17, '24

"ASP2024 Learners program - Summary Report", arXiv:2408.01464

https://drive.google.com/file/d/1vnwWHlzvokad729JhI971qQs60EHMmCs/view?usp=drive_link
https://drive.google.com/file/d/1vnwWHlzvokad729JhI971qQs60EHMmCs/view?usp=drive_link
https://drive.google.com/file/d/1vnwWHlzvokad729JhI971qQs60EHMmCs/view?usp=drive_link
https://drive.google.com/file/d/1vnwWHlzvokad729JhI971qQs60EHMmCs/view?usp=drive_link
https://drive.google.com/file/d/1vnwWHlzvokad729JhI971qQs60EHMmCs/view?usp=drive_link
https://drive.google.com/file/d/19cJRLDSXke6X94l3xP9IqpyTBP5En3PH/view?usp=drive_link
https://drive.google.com/file/d/19cJRLDSXke6X94l3xP9IqpyTBP5En3PH/view?usp=drive_link
https://drive.google.com/file/d/19cJRLDSXke6X94l3xP9IqpyTBP5En3PH/view?usp=drive_link
https://docs.google.com/presentation/d/1oRfUS9oVZUjNcd4Te6cpoyTS0-g21rOd/edit?usp=drive_link&ouid=105971731437120037857&rtpof=true&sd=true
https://arxiv.org/pdf/2408.01464
https://arxiv.org/abs/2408.01464
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"Accelerators are everywhere, perhaps closer than you think...”
• Int§ernational Atomic Energy Agency (IAEA) (e.g. interactive 

map)

• -e EPS and Societa Italiana di Fisica, SIF Prima Pagina
• APS and FIP Newsletters

• National Institute for Th. & Computational Sciences 
(NITheCS) (e.g. online seminars)

• https://lightsources.org/ (e.g. careers, selfies)
• Accelerating News

24

Communication w/o Borders !

Insert author and occasion

https://www.eiroforum.org/

https://www.scienceinschool.org/article/2024/accelerators-are-everywhere/
https://indico.skatelescope.org/event/1066/
https://www.iaea.org/
https://www.eps.org/
https://www.primapagina.sif.it/
https://www.aps.org/
https://engage.aps.org/fip/resources/newsletters/newsletter-archive
https://nithecs.ac.za/
https://lightsources.org/
https://acceleratingnews.eu/
https://www.eiroforum.org/
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Communication w/o Borders !

Insert author and occasion

Science Communication and International Public Impact
The Physics of Star Wars
Invited Speaker: Carsten P Welsch
Science as a common language for building bridges
Invited Speaker: Raïssa Malu 
Why Physics Matters.  and ..ppt
Invited Speaker: Christine Darve 
Quark, Camera, Action! Bringing Science Communication to Social Media
Invited Speaker: Clara Nellist 
CERN 70th anniversary and beyond… Movie only
Invited Speaker: Luciano Musa 

Partnership for Education Across Continents
Speaker Slides .pdf
Strengthening Pedagogical Content Knowledge of Science Teachers in 
Pakistan
Invited Speaker: Talat S Rahman 
Building International partnership for Africa
Invited Speaker: Kétévi A Assamagan 
Training South-American future scientists
Invited Speaker: Nathan J Berkovits 
Ubuntu Science: Building International Collaborations with Africa
Invited Speaker: Sinead M Griffin 
Education across continents: the NITheCS way
Invited Speaker: Francesco Petruccione 

Forum on International Physics (FIP) @ 2024 APS meeting

Science Communication to Bridge Communities
Education to Bridge Communities

APS FIP Sessions

https://meetings.aps.org/Meeting/MAR24/Session/T06
https://drive.google.com/file/d/1wQn1UdiEU587crxa_Rz5QUCeFa_8zQDa/view?usp=drive_link
https://drive.google.com/file/d/1FU7p5vxo9e76HyeKcZ7JO6ppbQ5KMXV1/view?usp=drive_link
https://drive.google.com/file/d/1r_wDU91Ss4os7QmGtiewCHc8J4ZDtTzg/view?usp=drive_link
https://docs.google.com/presentation/d/1SMnHeneSJo_sGBz3OVK601hod3lRdk2K/edit?usp=drive_link&ouid=105971731437120037857&rtpof=true&sd=true
https://drive.google.com/file/d/1ZgVgeJeixh1FNcwpVfc0uql6PQM03pJO/view?usp=drive_link
https://drive.google.com/file/d/1XWk1Dj7U8aVD2lLRkEZFzMlPjRU7Ojjv/view?usp=drive_link
https://drive.google.com/file/d/11mu8L98XQvaQco_l6ndhcPFe9XBA1L8A/view?usp=drive_link
https://meetings.aps.org/Meeting/MAR24/Session/M43
https://drive.google.com/file/d/1doyYo-0AwPplaL14fZLZ1MTA4giioLio/view?usp=drive_link
https://drive.google.com/file/d/1doyYo-0AwPplaL14fZLZ1MTA4giioLio/view?usp=drive_link
https://drive.google.com/file/d/1ghVvAGMtsUxuPtyGV4IU6mVxawWQpTiW/view?usp=drive_link
https://drive.google.com/file/d/1UOlcxBjEtA12JePhz8sch-A9k4d6mJ4U/view?usp=drive_link
https://drive.google.com/file/d/1cyHTNjtTsgd1wAmreWJZ723EQhF5KH2V/view?usp=drive_link
https://drive.google.com/file/d/186-kIsqR3dWAp0wtns1tjbSYv0jQpf-3/view?usp=drive_link
https://drive.google.com/file/d/15dmscilTT4snS3ZKyOXm88SY5JG0fzJN/view?usp=drive_link
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Next: The 7th African Light Source 
Conf., AfLS-2024 (18-24 Nov, SA)

26

More initiative in developing community

Insert author and occasion

African Light 
Source (AfLS) 
Conceptual Design 
Report (CDR)

"An epic journey across the quantum landscape to the APS March Meeting"

2023 APS Meetings (DCMP, FECS, DPB and FPS)
March 2023 APS March meeting and slides

IUPAP@100: Inter. Sc. in Changing Societal and Geopolitical Landscapes

Large-scale Scientific Facilities and Diplomacy
Inter. Perspective for Young Physicists from Particle to Materials

April 2023: APS April meeting and slides
No Frontiers when Physics Matters

Extending Frontiers in Physics
Accelerate Solving Energy Crisis: From Fission to Fusion

https://www.africanlightsource.org/
https://docs.google.com/document/d/1dd_2aNroCH8syKzrgiWlQmYi7fyCLwQ6/edit?usp=drive_link&ouid=110885125108865005063&rtpof=true&sd=true
https://www.primapagina.sif.it/article/1669/an-epic-journey-across-the-quantum-landscape-to-the-aps
https://drive.google.com/drive/u/4/folders/1xm39Uxj7zOcNYmQ1mSc0yg09Xnvq6nj4
https://drive.google.com/drive/folders/1xm39Uxj7zOcNYmQ1mSc0yg09Xnvq6nj4?usp=drive_link
https://meetings.aps.org/Meeting/APR23/Session/C05
https://meetings.aps.org/Meeting/MAR23/Session/N36
https://meetings.aps.org/Meeting/MAR23/Session/Q50
https://drive.google.com/drive/u/4/folders/1xm39Uxj7zOcNYmQ1mSc0yg09Xnvq6nj4
https://drive.google.com/drive/folders/1xm39Uxj7zOcNYmQ1mSc0yg09Xnvq6nj4?usp=drive_link
https://meetings.aps.org/Meeting/APR23/Session/C05
https://meetings.aps.org/Meeting/APR23/Session/H05
https://meetings.aps.org/Meeting/APR23/Session/M06
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More initiative in developing community

Insert author and occasion

see file

https://drive.google.com/drive/u/4/folders/1Xp4QopLK47dOuoM_CL-X1QbdONRB98k3
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Monthly online Life Colloquia series for development 
• SESAME Light Source (members and observers) and developing communities
• Scientific Cases using Photon and Neutron Sources
• Particle Accelerators and large scale Research Infrastructure
• Outreach & Education
• Organizations & Collaborations 
• Forums and Topical Colloquia:

• Environmental and Sustainable developments
• Health & Life Science

28

PHYSICS MATTERS

Insert author and occasion

• Presentation @2024 APS March meeting: “Why Physics Matters!”
• Article @EPS: "Facilitating Global Scientific Exchange: The Impact of PHYSICS MATTERS"
• Physics Matters Playlist

A way to reach out side APS community: no APS 
membership required, Open Zoom access provided! 

46 Colloquia so far!
Gathering up to 34 countries at once !

https://www.sesame.org.jo/
https://www.sesame.org.jo/
https://drive.google.com/file/d/1r_wDU91Ss4os7QmGtiewCHc8J4ZDtTzg/view?usp=drive_link
https://www.eps.org/blogpost/751263/498879/Facilitating-Global-Scientific-Exchange-The-Impact-of-PHYSICS-MATTERS
https://www.youtube.com/playlist?list=PLgxD9DiwxLGp1AR8vjpAPWaxqF5-K_3OX
https://engage.aps.org/fip/resources/activities/physics-matters-video
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PHYSICS MATTERS Highlights

Insert author and occasion

Trailer

🇫🇷March 2024: "Strengthening Basic 
Sciences: Towards Sustainable Societies" 
by Prof. Amal Kasry (UNESCO)

Subscribe/unsubscribe form

Oct. 24: “The accelerator BNCT System 
for Sustainable Quality of Life” by Dr. 
Kazuyo Igawa

REGISTER HERE

https://youtu.be/YhszrScmyMM?si=ig2_F5pDB8LxIzzy
https://info.aps.org/fipphysicsmatters
https://engage.aps.org/fip/blogs/christine-marie-therese-darve1/2024/09/17/bnct/
https://engage.aps.org/fip/blogs/christine-marie-therese-darve1/2024/09/17/bnct/
https://engage.aps.org/fip/blogs/christine-marie-therese-darve1/2024/09/17/bnct/
https://apsphysics.zoom.us/webinar/register/WN_6E1G0tsvQ5SL5Rl3gea5KA
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üMultidisciplinary roles of science & 
community partnership to develop community

üEducation to shape tomorrow societal 
challenges and transfer knowledge & 
technology

üInternational organizations to build capacity 
w/o Borders !

30

Concluding comments

Insert author and occasion

Thank you for your 
attention! christine.darve@ess.eu

https://cdarve.web.cern.ch/ 

mailto:christine.darve@ess.eu
https://cdarve.web.cern.ch/
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EuPRAXIA-PP Consortium
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