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EuPRAXIA Galaxy

EuPRAXIA is naturally evolving from one single project to a program i.e. a set of correlated 

projects in order to achieve a common goal  Building a Research Infrastructure based on 

beam driven plasma acceleration and X-Band Linac.
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PROJECT PROGRAM 



EuPRAXIA Galaxy
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Existing facilities at LNF serve all 

EuPRAXIA projects
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EuPRAXIA Galaxy

4

This is just a tentative visualization of the correlation between all EuPRAXIA related activities. The real world is even 
more complicated, all of them in fact share the same resources and we are not considering here other projects (e.g. 

STAR, ELI) and of course the activities carried out at the DAFNE Complex (Dafne + Linac + BTF).
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EuPRAXIA Galaxy
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 EuPRAXIA@SPARC_LAB EuPRAXIA Building EuAPS EuPRAXIA-Preparatory Phase EuPRAXIA - Doctoral network

Scope Redaction of the TDR of the 
Beam Driven Pillar

Design and construction of the 
building that will house the 

facility

Betatrone Source 
High Power Laser 

High Repetition Rate Laser

Definition and design of 
EuPRAXIA as distributed RI 
(legal, governance, financial 

model)

10 PhD programs across 
Europe on plasma accelerator 

science

Duration TDR is expected at the end of 
2025 End of 2027 (approx) 30months (+6) 

Not later than 31/12/2025
48 months 
30/10/2026

48 months 
31/12/2026

Budget 9 M€ To be assessed.  
O(40M€) 22,3 M€ 2,7 M€ (+ In kind 

contribution)
2,5 M€ (+ In kind 

contribution)

Funding 
source Internal funding through GE Internal funding through GE PNRR Horizon Europe Horizon Europe

R&D 
required Yes NO Some NO NO

Partner
Mainly internal LNF with some 
partnership with Elettra, ENEA  
UniTOV, Uniroma1, INFN-MI

Internal LNF
LNF, LNS, INFN-MI (INFN) 

CNR 
UniTOV

25 Partner + 9 Associated 23 Partner + 15 Associated
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EuPRAXIA Galaxy
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EuPRAXIA Galaxy
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•Status EuPRAXIA@SPARC_LAB

•Status EuPRAXIA Advanced Photon Sources, EuAPS

•Status EuPRAXIA Building
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•Status EuPRAXIA Preparatory Phase



EuPRAXIA Preparatory Phase
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✓First year is over —> Technical & Financial Reporting is ongoing

✓A number of dedicated workshops and meeting took place during the 
year, mostly to discuss the future architecture of the EuPRAXIA 
European Facility.

✓First batch of M12 deliverables produced on time and uploaded in the 
portal

✓Survey on possible in-kind contributions has been 
done.



EuPRAXIA Preparatory Phase
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✓Discussions on 2nd site decision are ongoing.

✓So far 4 potential (outstanding candidates):
ELI-ERIC (Cz)
EPAC (UK)
CNR-INO (IT)
CLPU (ES)

✓A first round of visit and discussion will be finalized 
at beginning of 2024. 

✓Afterwards requirements will be formalized and a 
bid-book will be prepared to formalize the 
commitment.



Building Status
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• Formal authorization from permitting authorities received
  

• Final design finalized

• Executive design kick-off meeting on the 18th October 2023. 

Courtesy S.Incremona, U.Rotundo

• Executive design in progress

DO
N

E
O

n G
oing 

• Tender for the validation of the executive design issued
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Building Status - rendering
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Courtesy S.Incremona, U.Rotundo

Sci-Com 08/11/23



Building Status - rendering
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Courtesy S.Incremona, U.Rotundo
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EuPRAXIA@SPARC_LAB
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RF Power Source
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✓RF design of X-Band waveguide components is completed (e.g. mode converter and pumping port) 

✓Procurement High Efficiency High Power CPI Klystron (50MW) – Concluded. Preliminary design 
review completed (09/23), final design review scheduled on the 25th of November - ON TIME

✓Procurement High Repetition Rate Canon Klystron through Scandinova is almost finished - FAT 
scheduled on the 14th November 2023.

✓Optimization of the RF Distribution on going (Choice on RF system for linearizer and deflector - 
dedicated RF station or distributed waveguide system)

✓TEX Facility – Operating. Test on CERN/ PSI X-Band section. Test on Circular Waveguide & mode 
converter.

Courtesy F.Cardelli / S.Pioli
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RF Power Source
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✓TEX Facility – Operating. Test on CERN/ PSI X-Band 
section (WG system already conditioned)
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RF Power Source
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✓TEX Facility – Operating. Test on waveguide circular mode 
converter successfully completed.
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Courtesy F.Cardelli & S.Pioli



RF Power Source
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Courtesy F.Cardelli & S.Pioli



Injector
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Injector study is now frozen and approved

Optimization of the RF distribution taking into 
account the X-Band linearizer and the 4 S-Band 
sections are ongoing
✓ Injector layout 
✓High charge working point 

✓Comb Beam and S-Band optimization (3+2+2+2) 

✓RF distribution for the S-Band system

✓Jitter and sensitivity studies ongoing

Courtesy E.Chiadroni
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LINAC
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Courtesy D.Alesini

✓Mechanical Prototype X-Band section successfully 
validated.  No significant deformation after brazing 
and vacuum tightness.
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✓RF prototype produced - Brazing is expected at the 
end of November. 



Plasma module
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Courtesy A.Biagioni / R.Pompili



Undulators Status
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Courtesy L.Giannessi
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Undulators Status
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Courtesy L.Giannessi
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System engineering
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Courtesy F.Cioeta
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The project is being implemented through a phasing approach, the TDR Phase is the phase dedicated to 
the full design of the machine. In order to develop the TDR phase, a group of technologists is 
responsible for coordinating the management of activities related to the project. Within this framework, 
the project strategy put in place covers the following points: 

•Machine configuration management and naming convention; 

•Components database management Machine 

•Components management related to ancillary elements (power supplies, cabling, controller, DAQ, etc… 

•Budget management



System engineering
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Courtesy F.Cioeta
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The schematic layout was developed using Viso Professional of Microsoft Office 365 as the project software. The 
purpose of the schematic layout is to give an immediate overview of machine elements in order to help to plan and  
to implement machine components that will be after listed in a specifics database. 

…..and Naming Convention 

The name of a system is the set of two codes 

Component Code: 

It identifies the system as such. Identical components may have the same code. 

Functional Code: 

Additional fields that determine the uniqueness of the 
component by identifying the zone or area of the machine 
where it is installed and where the component acquires its 
functionality.  



System engineering
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Courtesy F.Cioeta
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Using specific software as a database (e.g. Hexagon INFOR-EAM), it is possible to create relationships between the various tables 
that collect requirements and components related to machine elements, so as to identify for each individual element the auxiliary 
components necessary at the proper operation and control as well as visualize all the components in the machine through the CAD 
interface. For each component therefore is possible to identified a specifics codes and attributes such as: 



Machine Layout
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Courtesy F.Cioeta & E.Di Pasquale
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RF Power Source layout
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Courtesy F.Cioeta
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General Status / Intermediate milestones
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Transition to Implementation Phase
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✓Starting the planning of the implementation phase 

1 additional Working Area - INTEGRATION to help in the definition of the implementation phase: 

• Installation and commissioning strategy
• Procurement strategy and planning
• Ancillary systems to be organized (pre-assembly area, alignment, logistics etc…).

✓TDR Structure is in place (proto-WBS for the implementation phase)
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Technical Design Report - Structure
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Chapter
1 executive summary
2 eupraxia in the european context
3 eupraxia@sparc_lab
4 scientific case
5 experience with the LNF test facilities
6 beam physics
7 machine layout
8 photoinjector
9 X-band linac
10 plasma accelerating module
11 Free Electron Laser
12 photon beam lines
13 experimental endstations
14 electron and photon diagnostics
15 laser systems
16 timing and synchronisation
17 control system
18 vacuum system
19 magnets and power supply
20 machine protection system
21 civil infrastructures
22 radiation safety and beam dump
23 integration, implementation and commissioning strategy
24 system engeneering
25 project costs , timeline and management structure

This will be complemented by: 

•Scientific Case Report 
•Project Management Plan

Overleaf structure is already in place and the 
population of each single chapter has just started.  



Transition to Implementation Phase
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✓A cost Estimation based on the existing layout has been produced and it is now in the phase of a 
refinement. 

• Linac
• Ondulators
• Photon Beamline
• User End Station
• RF & Power Supplies
• Laser system
• Ancillary System (DAQ, Controls)

• Cabling
• Secondary cooling system

• Building
• HVAC
• Electrical Distribution

Machine Utilities

Civil Engineer

✓Cost Estimation based on the existing layout and grouped in three families.
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✓First Cost&Schedule Review Meeting is scheduled on the 11th December 2023. 



Cost estimation analysis
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Cost estimation analysis
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Cost per functional area



Cost estimation analysis
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Cost estimation analysis
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Cost estimation analysis
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1st Cost & Schedule review scheduled on the 11th December 2023



EuPRAXIA Advanced Photon Sources
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EuPRAXIA Advanced Photon Sources
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• Ranking 1° in ESFRI Research Infrastructure call for Next Generation EU (PNRR).
• Phase 1 EuPRAXIA Implementation Phase
• Betatron Radiation Source for x-ray imaging (INFN- LNF)
• High Power Laser [1 PW] (INFN-LNS)
• High Repetition Rate Laser [100Hz] (CNR-INO)

Kick off meeting on the 28th Feb. 2023
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EuPRAXIA Advanced Photon Sources
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EuAPS Scientific Coordinator: M. Ferrario  (INFN-LNF) 
EuPRAXIA/EuAPS Integration: R. Assmann  (DESY & INFN)

Scientific Advisory Committee

Operating Units Board

Scientific and Technical Board

LNF-LNS-MI

INO-ISM
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EuPRAXIA Advanced Photon Sources
Costs included in the request for funding (€)

To be located within the eight southern 
regions

To be located outside the eight southern 
Regions

Total requested grant

Fixed term personnel 
specifically hired for the project 270.000,00 1.258.000,00 1.528.000,00

Scientific instrumentation and technological 
equipment,software licenses and patent 6.917.812,47 10.865.386,00 17.783.198,47

Open Access,Trans National 
Access, FAIR principle implementation 0,00 0,00 0,00

Civil infrastructures 
and related systems 1.300.006,38 280.000,00 1.580.006,38

Indirect costs, 
including running costs 575.081,15 869.302,00 1.444.383,15

Training activities 0,00 15.000,00 15.000,00

Total 9.062.900,00 13.287.688,00 22.350.588,00
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EuPRAXIA Advanced Photon Sources
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Tot pre-committed/committed/paid (INFN SIDE):  
11.830.386 +2.621.810+870.320= 15.322.516 € (93.3%) 
TO BE DONE= 1.033.702€ (6.7%) 

All foreseen recruitment has been completed: 

1 Infrastructure Manager 
7 technologists + 1 to be hired soon

The first milestone to adjudicate all the tenders before 
31st Dec.2023 is practically accomplished (only 1 
exception concerning CNR).

Baseline for installation and commissioning will start soon 
as consequence of the procurement process.
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Comments & Recommendation - Follow up

• Recently additional manpower joined the Accelerator Division within the EuPRAXIA program and different funding. 

• The cost estimation of the implementation phase will take into account also the personnel requirements for the 
period 2025-2028. 

• An integrated planning of the DA activities is being carried out in order to ensure an effective resource allocation to 
the EuPRAXIA initiatives, although this activity is not yet formalized. 
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Conclusions
• EuPRAXIA transition to single project to multiple correlated projects (Program)

• EuPRAXIA@SPARC_LAB is gradually converging to solid conclusions- on time w.r.t. 
original baseline. TDR is expected to be written in 2025, framework already in place.

• X-Band Sections development is ongoing 
• TEX facility is now operating. 2 additional RF station will upgrade the facility by 2024. 
• Ondulators prototype SABINA ready. 
• Plasma R&D is proceeding towards high performances solutions 
• Transition to the implementation phase is taking momentum.

• EuAPS is a new challenge that will complete the EuPRAXIA phase 1
• Very demanding project from management perspectives (all tenders to be adjudicated by Dec23). 
• Additional manpower was possible (including an infrastructure manager). 
• Opportunity to laser upgrade  
• Synergy with EuPRAXIA@SPARC_LAB for beam line and user end station.

• EuPRAXIA Building has now passed the authorization phase and executive design is 
ongoing. The building construction tender can be likely issued during 2024.
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