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PP-WP16: EuPRAXIA @ ELI Beamlines TDR
  Current status (Phase-1) 

Start:
11.01.2022

m6 m12 m16 m18 m20 m24 m28 m32 m38 m42

WP16 M16 D16.1 D16.2

M16 – Milestone report: Review of candidates sites proposals                               → DONE
D16.1 -  Update on EuPRAXIA plans for selected 2nd site (LD-based EuPRAXIA)    → DONE
D16.2 -  Report on TDR status for the 2nd site (LD-based EuPRAXIA)                       → Apr.2026
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Now: m32

DONE

DONE M16

DONE

WP16 in collaboration with WP1&WP3

IN PROGRESS

March 25, 2025
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Bid books and the review panel discussions (WP1+WP3+WP16)

WHEN WHAT

3 bid books are submitted Dec.20, 2024  Submission

Review panel meeting 1 Jan.17, 2025  Bid book presentations

Review panel meeting 2 Jan.29, 2025  Q&A 

Review panel meeting 3 Feb.21, 2025  Recommendation for CB

Addition review panel meeting March 21, 2025  Recommendation for CB

Consortium Board Meeting March 25, 2025  Voting

PP-WP16: EuPRAXIA @ ELI Beamlines TDR
  Current status (Phase-1) 

LPA-based site SELECTION Process (3 candidates: ELI Beamlines, EPAC,CNR)
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EuPRAXIA PP CB Decision 

• Adopt the ELI Beamlines facility (part of ELI ERIC) as EuPRAXIA`s second 
user site. It will be the pillar for a laser driven, plasma-based Free-
Electron Laser for users, in accordance with the EuPRAXIA CDR and ESFRI 
applications. The facility will launch with an initial stage operating at 
1 GeV electron beam energy (EuPRAXIA Phase-1)

• Support EPAC’s proposal to act as the EuPRAXIA Centre for R&D on a 5 
GeV electron beam that is produced in a compact laser-plasma 
accelerator and that has sufficient beam quality for the FEL application.

• Support CNR-INO as the EuPRAXIA National Node in Italy for Laser 
R&D, as a test facility and as an additional formal link between the two 
EuPRAXIA pillars in Italy and Czech Republic.

March 25, 2025
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1GeV electron LPA scheme
Subject of the ELI Beamlines bid-book

Phase-1: Soft X-ray LPA-based FEL

Existing infrastructure

L2

E5

E6

Conceptual solution for Phase-1,
Integrated into the ELI Beamlines 
infrastructure

A.Molodozhentsev / EuPRAXIA PP Technical Review Meeting / July 15, 2025  



Funded by the 

European Union

6

Timescale of the Project (Phase-1) at ELI Beamlines
→ presented in the bid-book

Phase-1: Soft X-ray LPA-based FEL

2025 2026 2027 2028 2029 2030 2031

Preparatory (TDR)

Implementation

Commissioning

Operation
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CB decision
March 25, 2025
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Laser driven site: Status

0
7

/2
0

2
5

EuPRAXIA Annual Meeting

TDR Collaboration & 
Contributions
 1st online meeting:
 → July 17, 2025

Assignment of
the INTERNAL team
and Project Office
→ August 2025

EuPRAXIA CB decision
March 25, 2025

1st INFN-ELI meeting
May 15, 2025
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End of EuPRAXIA PP

Period:0
1 2 3 4 5 6
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Laser driven site: TDR Status

Executive Summary
This project aims to develop a compact Free Electron Laser (FEL) system driven by a laser-
plasma accelerator (LPA) to generate soft X-ray radiation for cutting-edge scientific and 
industrial applications. It is divided into two main phases:

• Stage I: Preparation of a Technical Design Report (TDR), including full system simulations, 
engineering layouts, and integration planning

• Stage II - Implementation: Prototyping of key subsystems and preparatory infrastructure 
adaptation within existing experimental halls (E5, E6) at ELI Beamlines

The project is led by ELI Beamlines in collaboration with EuPRAXIA partners, including 
European National and Thematic Nodes, leveraging Europe’s top expertise in compact 
accelerator-based light sources.

TDR PROJECT submitted to ELI Beamlines MB: 2025 (2nd half) – 2026
→ In order to allocate internal resources
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Laser driven site: TDR Status

PROJECT execution strategy (duration: 18 months from team assignment)
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Laser driven site: TDR Status

PROJECT risk assessment
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Laser driven site: TDR Status

Team & Expertise

TDR Collaboration: National Nodes & Contributions
              1st online meeting:   July 17, 2025
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LPA-based FEL / TDR structure … aligned with INFN-LNF TDR

Executive Summary

Laser (L2-DUHA) and Laser Diagnostics

Laser-Plasma e-Accelerator (modelling /plasma source prototyping ) 
and Plasma Diagnostics

Electron Beam Transport and Relevant Diagnostics

Undulator Line and FEL performance

Photon Beam Transport and Relevant Diagnostics

User End-Stations

Safety system

Control and DAQ systems

Infrastructure (E5+E6) and Technology Integration (3D model)

Activated already

✓  

✓  

✓  

✓  

✓  

✓  

ELI/IST/CNSR/STFC

ELI/ENEA

ELI/DESY(FLASH)

✓  ELI/PSI

ELI /STFC

ELI/DESY(FLASH)

Laser driven site: TDR Status
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Implementation phase

→  Novel laser system development (L2-DUHA): aiming 5J/25fsec/100Hz

→  Betatron setup (E2-hall)

→  Infrastructure integration (E5+E6)

Secure the required budget through the ELI ERIC R&D budget and PACRI.

❑ R&D projects dedicated to the Implementation phase are submitted 

❑ Assignment of the budget → by November 2025

Laser driven site: TDR Status
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Timeline for Implementation phase (18M)

Laser driven site: TDR Status

M3 M6 M9 M12 M15 M18

2025 2026 2027

L2-DUHA laser 

Commissioning
3J/25fsec/20Hz

Integration with LPA / Optimization L2-DUHA (AUX) beam

Betatron setup

User-oriented
operation

User-oriented operation

End of EuPRAXIA PP

E5+E6 halls 
Integration
(2.5years)

User-oriented operation

Preparation Integration work Installation of relevant technologies
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LPA-based TDR
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Laser driven site: TDR Status

Implementation / CURRENT status (July 2025)

L2-DUHA laser system: UNDER preparation to be commissioned by the end of 2025

BETATRON (Gammatron) setup (E2-hall): open for user calls

E5+E6 integration: preparation in progress

Prototyping of the key sub-systems is in progress
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SUMMARY

o Both phases of the TDR-oriented Project (Preparation and Implementation) 

     are in progress at ELI Beamlines following the Project timeline.

o Collaboration is being established through the EuPRAXIA PP structure,

     which will focus on the ELI Beamlines TDR project. This initiative should include

     additional funding for the early prototyping of key subsystems to attain an

     acceptable technology readiness level (TRL) for the project's full realization.
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