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The EuPRAXIA Project

• First ever design of a plasma accelerator facility.

• Conceptual Design Report for a distributed research 
infrastructure funded by EU Horizon2020 program. 

• Our common, substantiated EuPRAXIA goal:
• Building the first plasma-based facility that delivers pulses of 

photons, electrons and positrons for users in Europe

• Competitive parameters in a factor 3 reduced size

• Next phase consortia in operation: 54 institutes

• Preparatory Phase project: 2022 – 2026 (just started)

• Incremental readiness as distributed European RI: 
from 2028

http://www.eupraxia-project.eu/
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600+ page CDR, 240 scientists contributed

Conceptual Design
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Contractual Reference Documents
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ESFRI Consortium Agreement
Preparatory Phase

Preparatory Phase

1,542 person months

plus Consortium and Grant Agreements for EuPRAXIA doctoral network
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EuPRAXIA Data Management Plan
New website structure in place including intranet, cloud, …

Central EuPRAXIA entry page:

https://www.eupraxia-facility.org/

EuPRAXIA project websites:

https://www.eupraxia-pp.org/

https://www.eupraxia-dn.org/

https://sparclab.lnf.infn.it/sparc_l
ab-home/eupraxiasparc_lab/

Link to euaps website to be 
added

Conceptual design website:

http://www.eupraxia-project.eu/

First contractual deliverables for 
WP1 and WP2 of EuPRAXIA-PP

https://www.eupraxia-facility.org/
https://www.eupraxia-pp.org/
https://www.eupraxia-dn.org/
https://sparclab.lnf.infn.it/sparc_lab-home/eupraxiasparc_lab/
https://sparclab.lnf.infn.it/sparc_lab-home/eupraxiasparc_lab/
http://www.eupraxia-project.eu/
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The EuPRAXIA Consortium Today

• 54 institutes (in addition > 2 asked to join us presently)

• from 18 countries plus CERN 

• signed on one or several presently active EuPRAXIA consortia:

- ESFRI consortium (funding in-kind)

- Preparatory Phase consortium (funding EU, UK, Switzerland, in-kind)

- Doctoral Network (funding EU, UK, in-kind)
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EuPRAXIA Advanced Photon Sources à
builds Italian network and provides 
connection points to collaborators
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Producing particle and photon pulses to 
support several urgent and timely science 

cases

Enable frontier science in new regions and 
parameter regimes 

Building a facility with very high field plasma 
accelerators, driven by lasers or beams

1 – 100 GV/m accelerating field

Shrink down the facility size

1

2

A New European High-Tech Research Facility 
Delivering Frontier Science



European Plasma Research Accelerator with eXcellence In Applications

Versatile – Designed for Users in Multiple Science Fields

Topics of research: proteins, viruses, bacteria, cells, 
metals, semiconductors, superconductors, magnetic 
materials, organic molecules

Delivers 10-100 Hz ultra-
short pulses
• Electrons

(0.1-5 GeV, 30 pC) 
• Positrons

(0.5-10 MeV, 106)
• Positrons (GeV source)
• Lasers

(100 J, 50 fs, 10-100 Hz)
• Betatron X rays

(1-110 keV, 1010)
• FEL light 

(0.2-36 nm, 109-1013)

EuPRAXIA Advanced 
Photon Sources

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023
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Phased Implementation

RF 
Injector

RF 
Accelerator

Plasma 
Accelerator

Plasma 
Accelerator

Conversion & 
conditioning

Undulator
FEL user area 1

ICS X-ray source 
user area (BU3)

laser

electrons

positrons

HEP detector test 
user area

Beamline BB-A: Radiation sources

Beamline BB-B: GeV-class positrons & HEP detector test stand

FEL user area 2

GeV-class positron 
user area

INFN (Italy): 
Facility for beam-driven

plasma accelerators Undulator

Plasma Injector

Plasma Injector Plasma 
Accelerator

Plasma 
Accelerator

RF Injector

Conversion & 
conditioning

Life-science & materials X-
ray imaging user area

Laser

Facility for laser-driven
plasma accelerators

Beamline LB-A: FEL

Beamline LB-B: Positron beam source & table-top test beam 

Beamline LB-C: X-ray imaging – life sciences & materials  

FEL user area 1

FEL user area 2

Table-top test beam 
user area

Ultracompact positron 
source user area

Undulator Undulator

Laser-driven Beam-driven

Phase 1 ü FEL beamline to 1 GeV
+ user area 1

ü Ultracompact positron 
source beamline + 
positron user area

ü FEL beamline to 1 
GeV + user area 1

ü GeV-class positrons 
beamline + positron 
user area

Phase 2 ü X-ray imaging 
beamline + user area

ü Table-top test beams 
user area

ü FEL user area 2

ü FEL to 5 GeV

ü ICS source beamline + 
user area

ü HEP detector tests 
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Phase 3 ü High-field physics 
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ü Other future 
developments

ü Medical imaging 
beamline / user area

ü Other future 
developments
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EuPRAXIA Advanced 
Photon Sources



Funded by the 
European Union

2

2

2

4

2

3

5

1

6

2

Beam-driven plasma user facility
EuPRAXIA Headquarter
Laser-driven plasma user facility: 
candidates
Excellence Center

Horizon Europe

Second site will be decided in Preparatory 
Phase project.
Excellence centers (EC) perform technical 
developments, prototyping and component 
construction. Number of EC’s, locations, 
roles, responsibilities reviewed in Prep. 
Phase.

Distributed Research Infrastructure

Beam-driven plasma user facility
EuPRAXIA Headquarter

Technology 
Incubator (CZ - ELI)

User Data Center (H)

Theory & 
simulations (P)

Advanced Applications 
Beamlines (UK)

Laser-Plasma Acc. 
& 1 GeV FEL (F)

Plasma Acc. & High 
Rep. Rate Dev. (D)
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Consortium 
Members

Support 
Facilities

Machine Sites

Knowledge 

Exchange

Co-Developers

Trainees / Students

Industry

End Users

New technologies 
& applications

New products

Next generation 
of experts

Research Development ....

External partners / users

Training

Workforce

W
orkforce

Use of F
acilit

ies

Technology 

Applic
atio

n

Use of Facilities

Use of Facilities

Suppliers

End User Needs

Knowledge Exchange

K
now

ledge 

Exchange

EuPRAXIA Open Innovation Concept
From ESFRI application: Long-term knowledge exchange between all RI nodes

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023

Excellence centres (support facilities) as continuous R&D sites to develop and prototype technologies for EuPRAXIA
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EuPRAXIA-PP (Preparatory Phase) Key Facts
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Prepares the implementation of the full RI in Europe
• Total project volume (including in-kind): 8.3 M€
• EU funding: 2.49 M€ (EU without in-kind)
• Outside EU 0.69 M€ (Switzerland)

0.51 M€ (UK)
• Work organized in 16 Work Packages
• Project dates: 1 Nov 2022 – 31 Oct 2026
• Coordinator and location of headquarters:   INFN
• 34 participating organizations from 12 countries
• Will establish a “Board of Financial Sponsors“ with 

representatives of funding agencies. 
• Making excellent progress towards full 

implementation but more work/funding required

Coordinator

Preparatory Phase
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• Updates to CDR concepts – towards a TDR
• Second site on LWFA: Location and definition. 
• Excellence centres (add excellence centre lines to project overview and funding lines):

• Define final number and concepts (single hub, multi hub, connections)
• Can be cross-WP or single WP à EuPRAXIA PP workshop in first year
• Specify R&D, prototyping, testing and possible deliverables (baseline or 

upgrades) to construction sites for each excellence center
• Determine required budget and discuss implementation possibilities

• User services and access models
• E infrastructure requirement and integration
• Legal and financial models. Open science and open innovation. 
• Rules and organization. Extension of membership.
• …

Relevant Questions for Preparatory Phase

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023

Collaboration Board
1 representative per Member & Observer

1 Chair and 1 Deputy Chair

Project Coordinator
+ Management Team Steering Committee

Project Clusters (WPs)

Theory & 
Simulation

Laser 
Technology

Plasma 
Components 
& Systems

RF 
Technology

Magnets & 
Other 

Beamline 
Components

Diagnostics Applications

Transfor-
mative

Innovation 
Paths

Training, 
Outreach 

& Dissemi-
nation

Implemen-
tation & 
Layout

Central EuPRAXIA Management

EUROPEAN
PLASMA RESEARCH ACCELERATOR WITH

EXCELLENCE IN APPLICATIONS

National projects and facilities Individual groups at universities
and laboratories

Technical Design 
Report

Construction Site
(tbd in 2023)

Laser-driven plasma accelerator
Delivers FEL light, X rays, electrons, 

positrons
Life sciences, medicine, materials

Four candidate sites described in 
conceptual design report

EuPRAXIA Organisation Chart

Construction Site Frascati

Beam-driven plasma accelerator
Delivers FEL light, X rays, electrons, positrons

Life sciences, particle physics, medicine, materials

Location: metropolitan 
area Rome, Italy

Excellence Centres

Technical design 
tests, prototyping, 

production

EuPRAXIA 
user e-needs
infrastructure

Plasma 
Simulations & 

Theory

Plasma 
Acceleration & 
High-Rep-Rate 
Developments

Technology 
Incubator to 

Laser Science 
Users

Laser-Plasma 
Acceleration & 

FEL 
Developments

Advanced 
Application 
Beamlines

Organization for initial Preparatory Phase in dark blue

Features to be added with decision on second site or in later 
phases are indicated in lighter shades

Scientific & Technical Advisory Committee

Open Innovation Forum

User Meetings & Program Committees

Resource Review Board

Quality Assurance Panel

Ethical Advisory Board

Advisory & Oversight Boards Co-funded by the 
European Union
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EuPRAXIA Project
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EuPRAXIA Project Overview & Funding Lines
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Activity Resources Origin
Headquarter Hamburg/DESY 0 € In-kind DESY

Headquarter Frascati INFN-LNF 0 € In-kind INFN and DESY

EuPRAXIA Legal Structure of 
European RI

Defined in Preparatory 
Phase

Conceptual Design Project 6.000.000 €
EU + in-kind (included 
here)

Application  ESFRI Roadmap, 
Funding applications 0 € In-kind DESY, INFN and 

EuPRAXIA consortium

ESFRI Consortium

Preparatory Phase Project 8.310.000 € EU, UK,Switzerland + in-
kind (included here)

EuPRAXIA Doctoral Network 2.600.000 € EU   

CREATE (includes EuPRAXIA 
R&D) - proposed - reserve list 15.000.000 € EU INFRATECH

CNRS project PALLAS (letter J.L. 
Biarrotte 30.3.2021) 1.670.000 € CNRS France

EuPRAXIA Construction in 
Frascati LNF-INFN (EuPRAXIA@SPARClab)

108.000.000 €
Italian government 
invest (plus personnel)

Local EuPRAXIA support projects 7.000.000 € Regional Lazio funding

Confinancing Regional Funds, 
preparation building project 7.000.000 € INFN direct funds 

EuPRAXIA Advanced Photon 
Source (EuAPS) 22.000.000 € PNRR (EU/Italian 

recovery funding)

EuPRAXIA beamline support - in 
discussion 10.000.000 € Regional Lazio funding

Site 2 (laser site) 
implementation

Defined in Preparatory 
Phase

Total (available) 162.580.000 €
Total (applied) 25.000.000 €

2027 20282021 2022 2023 2024 2025 20262015 2016 2017 2018 2019 2020

no project funding, in-kind
support by community

????????????????????????????????????

????????????????????????????????????

????????????????????????????????????

Decision
Electron-Driven 
Site: INFN-LNF

Decision Laser-Site

CDR

ESFRI
Success

EPJ publication
of CDR

ESFRI Consortium (merge with PP)

Today

Full implemen-
tation plan

Leadership & coordination

Consortium Work

Construction Site Frascati

Laser Construction Site

162.6 M€ resources approved, 25 M€ applied for
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Preparatory Phase Steering Committee
Leaders Behind EuPRAXIA

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023

WP1 - Coordination & Project 
Management
R. Assmann, INFN & DESY
M. Ferrario, INFN
WP2 - Dissemination and Public 
Relations
C. Welsch, U Liverpool
S. Bertellii, INFN
WP3 - Organization and Rules
A. Specka, CNRS
A. Ghigo, INFN
WP4 - Financial & Legal Model. 
Economic Impact
A. Falone, INFN
WP5 - User Strategy and Services
F. Stellato, U Tor Vergata
E. Principi, ELETTRA
WP6 - Membership Extension 
Strategy
B. Cros, CNRS
A. Mostacci, U Sapienza

WP’s on coordination & implementation as ESFRI 
RI (organization, legal model, financing, users)
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Preparatory Phase Steering Committee
Leaders Behind EuPRAXIA
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WP1 - Coordination & Project 
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S. Bertellii, INFN
WP3 - Organization and Rules
A. Specka, CNRS
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Economic Impact
A. Falone, INFN
WP5 - User Strategy and Services
F. Stellato, U Tor Vergata
E. Principi, ELETTRA
WP6 - Membership Extension 
Strategy
B. Cros, CNRS
A. Mostacci, U Sapienza

WP7 - E-Needs and Data Policy
R. Fonseca, IST
S. Pioli, INFN 
WP8 - Theory & Simulation
J. Vieria, IST
H. Vincenti, CEA
WP9 - RF, Magnets & Beamline 
Components
S. Antipov, DESY
F. Nguyen, ENEA
WP10 - Plasma Components & 
Systems
K. Cassou, CNRS
J. Osterhoff, DESY
WP11 - Applications
G. Sarri, U Belfast
E. Chiadroni,U Sapienza
WP12 - Laser Technology, Liaison to 
Industry
L. Gizzi, CNR
P. Crump, FBH

WP13 - Diagnostics
A. Cianchi, U Tor Vergata
R. Ischebeck, EPFL
WP14 - Transformative Innovation 
Paths
B. Hidding, U Strathclyde
S. Karsch, LMU

WP15 - TDR EuPRAXIA @SPARC-lab
C. Vaccarezza, INFN
R. Pompili, INFN
WP16 - TDR EuPRAXIA Site 2
A. Molodozhentsev, ELI-Beamlines
R. Pattahil, STFC

WP’s on coordination & implementation as ESFRI 
RI (organization, legal model, financing, users)

WPs on technical implementation and sites 
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PP Work Matrix and Available Person Power
WP1 – WP10

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023

Preparatory phase project defined through milestones and 
deliverables, according to EU project standards.
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PP Work Matrix and Available Person Power
WP1 – WP10 and totals per institute and WP

R. Assmann – EuPRAXIA APS Kickoff - 28 Feb 2023
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Preparatory Phase Steering Committee
Leaders Behind EuPRAXIA
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R. Pattahil, STFC

WP’s on coordination & implementation as ESFRI 
RI (organization, legal model, financing, users)

WPs on technical implementation and sites 

• EuAPS Operating Units Board
• EuAPS Scientific & Technical 

Board
• EuAPS Scientific Advisory 

Committee

EuPRAXIA Advanced 
Photon Sources 
strongly linked
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Conclusion
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• EuPRAXIA Advanced Photon Sources are another very important 
building stone of the EuPRAXIA distributed research infrastructure
• Builds further a very solid Italian network and basis, leverages 

existing Italian investments, drives innovation and delivers first 
science.
• Draws from the EuPRAXIA conceptual design and our overall 

European network. Naturally connects to other nodes in Europe.
• EuAPS structure has put integration into EuPRAXIA in its project 

design – task in WP1.
• Enthusiastic support from EuPRAXIA consortia seen through 

• collaborations discussed à open innovation approach in EuPRAXIA 
• and external experts/representatives/EuPRAXIA-PP WP leaders of major 

facilities taking roles in advisory bodies.
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Thank You for Your Attention
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