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EuPRAXIA 

Building a distributed facility with very high field
plasma accelerators, driven by lasers or beams
1 – 100 GV/m accelerating field

Producing particles and photons to support
several urgent and timely science cases

Shrink down the facility size
Improve Sustainability

Drive short wavelength FEL
Pave the way for future Linear Colliders
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Plasma Acceleration
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Background
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First ever design of a plasma accelerator facility.
Conceptual Design Report for a distributed research infrastructure
funded by EU Horizon2020 program. Completed by 16+25 institutes.
Challenges addressed by EuPRAXIA since 2015:

Can plasma accelerators produce usable electron beams?
For what can we use those beams while we increase the beam
energy towards HEP and collider usages?

Next phase consortium: > 50 institutes 
Preparatory Phase project: 2022 – 2026 (ongoing)
Start of 1st operation: 2029

Conceptual Design Report
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FEL Pilot experiments
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Timeline
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EuPRAXIA Consortium

EuPRAXIA Preparatory Phase Consortium 

38 institutes between members and observers
plus CERN

2 implementation sites: 
Beam Driven Plasma @ INFN-LNF Frascati (Italy)
Laser Driven Plasma - To be decided among 4 candidates

ELI-ERIC (Czech Republic)
EPAC - CLF (UK)
CNR-INO (ITA)
CLPU (SP)

National nodes 
Techonological Clusters

Observers also in China, Japan and US

To Be Decided
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•Electrons  (0.1-5 GeV, 30 pC) 

•Positrons (0.5-10 MeV, 106)

•Positrons (GeV source)

•Lasers (100 J, 50 fs, 10-100 Hz)

•X-band RF Linac (60 MV/m , up to 400 Hz)

•Plasma Targets

•Betatron X rays (1-10 keV, 1010)

•FEL light (0.2-36 nm, 109-1013)

R&D and wide user spectrum
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User Survey

https://surveys.infn.it/index.php/718177?lang=en

Open Survey to better understand needs and requirements
from potential users. 

In order to offer the largest spectrum of possible
application.

https://surveys.infn.it/index.php/718177?lang=en
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Implementation Phasing

Fully Funded
130M€ approx
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Beam Driven Plasma - Site 1
EuPRAXIA @ SPARC_LAB

Site 1 - Phase 0 Funded from Italian Government (108M€)

TDR finalization on going
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Beam Driven Plasma - Site 1
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Beam Driven Plasma - Site 1

S-Band Injector

X-Band Linac 

X-Band RF power stations

2 FEL Lines (4nm and 180nm) 

Innovative design to
compress the space.
(1GeV in approximately
55m)



Funded by the
European Union

www.eupraxia-pp.orgAntonio Falone, BSBF2024, 01/10/2024

Beam Driven Plasma - Site 1

Brand new building to be
constructed in the south area
of the LNF Campus.

Executive design almost
completed. 
Authorization ok.
Tender for construction
will be out in 2025.
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EuPRAXIA Advanced Photon Source



Electron Beam Energy 50- 800 MeV

Plasma Density 10^17-10^19 (cm^-3)

Photon Critical Energy 1-10 keV

Number of photon per
pulse

10^6  10^9

Funded by the
European Union

www.eupraxia-pp.orgAntonio Falone, BSBF2024, 01/10/2024

Preparatory Phase

Full Funded by Next-Gen EU , PNRR Italian
Program (22,4M€)
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Preparatory Phase
Infradev - Horizon Europe Grant aimed to bring the overall iniative to a level of maturity able to
guarantee a smooth transition towards the implementation and operational phase.

2022-2026. We are now in the middle of the preparatory phase
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Preparatory Phase

EuPRAXIA community gathered last week in the beautiful location of ELBA Island to discuss the
status and future progress of EuPRAXIA.
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Conclusions
EuPRAXIA aims to become a reference world class distributed Research infrastructure in the
field of Particle Accelerator, Plasma Technology and High power laser.

From the conceptual design to the start of operation (2029 approx). 

Fund raising successfull --> ESFRI Roadmap

Large collaboration - Bottom up approach

Exciting time ahead: 2nd Site Decision, Definition of the future governance and legal framework,
R&D outcome...

Start the implementation of EuPRAXIA@SPARC_LAB (site 1) in 2026.
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