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WP5 – Topic: Novel Particle Accelerators
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Plasma accelerator, the 100 billion Volt/m machine

Accelerator on a Chip - DLA

Novel = ultra-strong fields
= extreme acceleration
= ultra compact



EuroNNAc > 65 institutes       → diverse community
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WP5 – Tasks
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Task 5.1. Coordination and Communication

• Efficient coordination of the network including monitoring work progress and managing WP 

budget and use of resources

• Provide a central service to the novel accelerator community 

• Management of the common pot for organizing an open exchange platform – including 

workshops - and a coordinated European strategy 

• Discuss and support common applications for external funding out of the EuroNNAc context

Task 5.2. European Strategy Plasma Accelerators 

• Develop further the European strategy for a plasma accelerator for electron beams

• Follow up on the EuPRAXIA proposal after the end of the H2020 design study

• Foster discussions on a European strategy for plasma accelerators for hadron beams

Task 5.3. European Strategy Dielectric Accelerators

• Foster discussions on a European strategy for dielectric structures, driven by beams or lasers

• Foster discussions on applications of dielectric structures, their promise and their limitations

Task 5.4. European Advanced Accelerator Concepts WS (EAAC)

• Develop further the scope and scientific depth of the EAAC

• Organize the EAAC

• Organize timely publication of the proceedings as a reference report of the state of this field 

Ralph W. Aßmann (DESY 
& INFN), M. Ferrario
(INFN), B. Holzer (CERN), 
P. Nghiem (CEA), A. 
Specka (CNRS), R. 
Walczak (Oxford)



WP5 Deliverables (Milestones: All Done)
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All DONE
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Website: https://www.euronnac.eu
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EAAC 2019 – Elba, Italy, 15 – 21 Sep 2019
Had to limit participation for the first time
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• Number of participants: 267   (> 70 applications not accepted)

• Number of countries: 17

• Male/Female: 84 % / 16 %
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Scientific Work EAAC 2019
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• Number of presentations: 301

• Number of plenary talks: 28 (86%/14 % male/female)

• Simon van der Meer talk 1

• Number of WG’s: 8

• Number of WG talks: 138 (160 in 2017)

• Number of posters: 121 (92 in 2017)

• Number various: 5

Program committee: 28 (82%/18% male/female)
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Proceedings: IOP Volume 1596
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• Many thanks to Lead Editor A. Cianchi and the 
editor team

• 66 peer-reviewed publications, all open access

• For many students the first peer-reviewed 
publication: important lesson in publishing



Simon van der Meer Award: 1st Time
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Got permission of
son of Simon van 
der Meer to use
name for this
award!
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EuPRAXIA Project – Outcome of EuroNNAc
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• First ever conceptual design of a plasma 
accelerator facility

• Funded by EU as Horizon2020 design study

• CDR published after peer review in 
European Physics Journal – Special Topics

• 255 contributors, almost all also in 
EuroNNAc

• > 650 pages

• Two construction sites: beam-driven 
(Frascati) and laser-driven (ELI-
Beamlines OR EPAC/Rutherford/STFC 
OR CNR Pisa)

• Cost of 570 M€ out of which 140 M€ have 
already been obtained.

• ESFRI application submitted, found eligble 
and defended last week in hearing. 
Decision in July.



EuPRAXIA – Towards ESFRI
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• Sep 2020 Submitted

• Nov 2020 Found eligible for ESFRI Roadmap

Detailed assessment through 
ESFRI panels

• 30 Mar 2021 Critical questions received

• 6 Apr 2021 Dry run with INFN president plus 
Italian representatives

• 12 Apr 2021 Additional support letters on 
financial side submitted
(CNRS, STFC, Queen’s University)

• 15 Apr 2021 ESFRI Hearing

• June 2021 Decision: Placed on 2021 Update 
of ESFRI roadmap (only acc. project, 

1st plasma acc. project ever)

• Nov 2022 Start of EU Preparatory Phase 
project
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WP5 Strategic Input to the Science Community

Input 2018 European 
strategy for Particle Physics

ARIES Final Review Meeting - July 2022

→ Followed up with various talks, e.g. in 
ECFA seminar and newsletter late 2019



Outcome Particle Physics Strategy
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Expert Panel: High Gradient Acceleration Plasma and Laser
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Organization adapted from D. Newbold

CERN Scientific 
Program 
Committee

Council = Governing body of CERN (European 
Organization for Nuclear Research) – Funding 
Agencies from CERN member states

Lab Directors 
Group –

Directors of 
big European 

Partcile 
Physics Labs / 

Org.

Selects, approves
chairs/members 
of expert panels

By way of its 
target and 

organization: 
Particle-Physics 
centric. Keen to 
cross-connect to 

other science 
fields.

5 Targeted 
Accelerator 
R&D Expert 
Panels



Expert Panel: High Gradient Acceleration Plasma and Laser
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Expert Panel – Panel chairs: 
Chair: Ralph Assmann (DESY/INFN)
Deputy Chair: Edda Gschwendtner (CERN)

Panel members: 
Kevin Cassou (IN2P3/IJCLab), Sebastien Corde
(IP Paris), Laura Corner ( Liverpool), Brigitte
Cros (CNRS UPSay), Massimo Ferarrio (INFN),
Simon Hooker (Oxford), Rasmus Ischebeck
(PSI), Andrea Latina (CERN), Olle Lundh (Lund),
Patric Muggli (MPI Munich), Phi Nghiem
(CEA/IRFU), Jens Osterhoff (DESY), Tor
Raubenheimer (SLAC), Arnd Specka
(IN2PR/LLR), Jorge Vieira (IST), Matthew Wing
(UCL).

Panel associated members: 
Cameron Geddes (LBNL), Mark Hogan (SLAC), 
Wei Lu (Tsinghua U.) , Pietro Musumeci (UCLA) 

Work performed: Jan 2021 – Feb 2022
Final report: Yellow Report CERN-2022-001



Conclusion

• ARIES WP5 ran over 4 years of ARIES:

▪ Novel accelerators became a much bigger activity, visible by large workshops, 

important publications and “big” proposals (e.g. EuPRAXIA on ESFRI?)

▪ Several major efforts ongoing in Europe: EuPRAXIA, AWAKE, ALEGRO, …

▪ ARIES/EuroNNAc-sponsored EAAC as a central discussion forum for this field

▪ Many good young scientists and students involved and supported

▪ First explicit mentioning of plasma and laser accelerators in the 2020 update of 

the European strategy for particle physics

▪ Formed a European expert panel for defining an accelerator R&D roadmap

• ARIES WP5 and its EU sponsored meetings were fundamental for 

setting up Europe as a world-wide leading contender in novel 

accelerators:

working together – helping the young scientists

defining common goals – generating synergy 
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