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ELI Beamlines
ELI is an multi-site European RI with the world’s largest and most 
advanced collection of high-power and high-repetition-rate lasers. 
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ELI ERIC, since 2021, operates the facilities 

and serves as a single-entry point for users.

https://eli-laser.us6.list-manage.com/subscribe?u=dc250b331f4234cf9b4a92516&id=a668b93370
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LEGAL ENTITY  
ESTABLISHED

ESFRI APPLICATION

PROCUREMENT &INSTALLATION

R&DProgram

EuPRAXIA Annual Meeting 29-31/10/2025 Antonio Falone | INFN-LNF

Ty
p

ic
al

 E
SF

RI
 p

ro
je

ct
  

li
fe

-c
yc

le
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EuPRAXIA PP CB Decision on 2nd Site 

Laser-Driven FEL Pillar
ELI designated as the plasma-based, laser-driven pillar for EuPRAXIA — 
1 GeV initial electron beam energy, aligned with the CDR and ESFRI 
application

—

—

—

EPAC R&D Centre
EPAC supported as EuPRAXIA Centre for R&D on 5 GeV electron beams 
with FEL-quality beam parameters from compact laser-plasma 
accelerators

Italy 2nd Site Formal Link
CNR-INO designated as EuPRAXIA National Node in Italy — creating a 
formal institutional bridge between the INFN pillar and ELI Beamlines



Several National Nodes. Roles  to be 
fullydefined

Project Clusters

Beam driven  
implementationsite  

INFN-LNF

Laser driven  
implementationsite

ELI
National Node - UK  
5 GeVR&DCenter

National Node - DE

National Node - ES

National Node - PT

National Node - IT

National Node - FR
National Node - HU

National Node - GR
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Ditributed Infrastructure Concept

2 Implementation Pillars
@ INFN -  LNF & @ ELI-ERIC

National Node - CH



Goal Flagship Science Goals Excellence Centre Contribution

G1
Free-electron laser (FEL) X-rays with 109-
1013 photons per pulse (0.2 nm to 36 nm)

LPA-based undulator radiation soft X-ray source 
– LUIS beamlines 

G2
Betatron X-rays (1010 photons/pulse, 
rep.rate up to 100 Hz, energy 5-18 keV) for 
the medical research

Operation of Gammatron beamline 

G3
Low energy positron beams, energies 
0.5MeV - 10MeV, 106 positrons per pulse, 
20–90 ps duration 

Presently unavailable
Concept for low energy using L1 Allegra kHz 
operation

G4
Electron and positron beams from a few 
100 MeV up to 5 GeV for High-Energy-
Physics-related R&D

ELBA beamline driven by L3 HAPLS

G6
Multi-stage high repetition-rate plasma 
accelerator  in the GeV range to users from 
accelerator science. 

ELBA beamline driven by L3 and L2, user 
program development 

G7

Access to cutting-edge laser technology 
with short pulse length in combination 
with high-energy photon pulses and short 
electron/positron bunches.

Multi-discipline user-oriented Facility
Expertise in pump-probe scheme on high rep 
rated applications as well as high energy sources

Synergy of Scientific Objectives

Ph0 Commissioning

In operation / 1 GeV

10 User EXPs in 2025/6

To be developed

In operations / 5 GeV, 3.3Hz

12 User EXPs in 2025/6

150+ User experiments / 

350+ weeks of beamtime  
over 3 years

To be developed



EuPRAXIA@ELI 
Bid Book



EuRPAXIA@ELI Phase-1 – Scope

L1

L2

L3

L4

L4C

E1

E2

E3

E4

E5

E6

Budget (1st estimation):
• Pre-invested budget ~ 54 MEur
• Required budget ~ 51 MEur + 

Personal Cost

• Betatron, User station
• Positron Beamline, User station
• 1GeV electron LPA scheme, 

2 User stations - AMO, CQM



• Basic concept
• Experimental hall extension to 160m

• Predominantly underground structure

• Utilization of ELI-owned land

• New laser system development

• Alternative concept
• Novel hybrid scheme LPA+PWFA scheme

• Upgrade of L2 DUHA laser

Phase 2 - Hard X-ray LPA-based FEL
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7-year construction roadmap to first user operation (Soft X-ray FEL)

FY-1 FY-2 FY-3 FY-4 FY-5 FY-6 FY-7

TDR Preparation

L2-DUHA Laser

L2-AUX (MIR)

L2-DUHA Upgrade #1

L2-DUHA Upgrade #2

Infrastructure E5+E6

LP Accelerator

Electron Beamline

Undulator + Photon BL

Key Milestones

·  MS-1: L2-DUHA to E5: 820 nm · 3J · 25 fs · 20 Hz

·  MS-6: LPA commissioning: 1,000 MeV / 20–50 Hz

·  MS-7: Electron beamline commissioning: 1,000 MeV / 100 Hz

·  MS-8: Undulator + Photon BL → Soft X-ray FEL + 2 User Stations

Phase 1 — Implementation Timeline



Unique Expertise and Resources for EuPRAXIA

Laser development

High-power, high-
repetition-rate lasers in 

collaboration with global 

partners.

LPA

Laser-plasma interaction 
modelling, accelerator 

development, and advanced 

diagnostics.

Beam transport 

Photon beam optics, 
diagnostics.

Safety Systems

Machine and personnel 
protection expertise, 

radiation protection - FLUKA 

simulations.

Control Systems & 
Data Management

Complex system 
implementation and user-

oriented operations.

Project Management

Proven track record in large-
scale, multidisciplinary 

projects.



Support within EuPRAXIA partners

▪ Collaborative Funding Model
Combines in-kind contributions 
from partners with direct cash 
funding for integration and 
commissioning.
▪ ELI Beamlines Coordination
Acts as the system integrator, 
ensuring delivery, integration, and 
full operation of key instruments 
and components.
▪ Sustainable Framework
Leverages national and 
institutional commitments to 
maximize partner engagement and 
ownership.

COLLABORATIVE APPROACH



National Node feedback — Aug–Oct 2025 survey

Country Laser / BT LPA E-BT Undulator Photon BL User Stations

France + +++ + + + +

Italy + ++ + − − +

Germany + ++ + + − +

Portugal + ++ − − − +

UK +++ ++ + + + +

Switzerland − − ++ +++ − −

Spain + + + − + +

Source: EuPRAXIA National Node feedback, Aug–Oct 2025

Partner Engagement



Freeze Phase 1 operating points

Minimum credible set for start-to-end 

simulations and subsystem 
requirements.

Close LPA parameter envelope

Electron beam quality, stability, 

repetition rate and diagnostics strategy.

Demonstrate laser readiness 
path
Parameters, timing, stability and 

synchronization with transport.

Map partner commitments

In-kind/cash contributions tied to work 

packages and milestones.

Secure integration budget

Cash support for integration, 

commissioning, safety and operations 
ramp-up.

Governance route

Align implementation sites, national 
nodes, project clusters and advisory 
review.

Close with this: the status is positive, but the next phase depends on disciplined requirements freeze and partner commitments.

Near-term priorities before TDR closure



• Which UK groups want to contribute to the Phase 1 critical path rather than only 
long-term R&D?

• Can UK partners nominate leads for laser transport, LPA, diagnostics, photon 
beamline or user-station tasks?

• What in-kind commitments can be made in 2026-2028, and what requires 
national or institutional funding decisions?

• How should UK contributions be documented in the TDR: work package 
responsibility, review role, prototype delivery, or commissioning support?

• What joint funding opportunities can support the TDR-to-implementation bridge?

Proposed questions for the UK discussion

14
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