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EUROPEAN
PLASMA RESEARCH
ACCELERATOR WITH
EXCELLENCE IN
APPLICATIONS

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 653782.

http://eupraxia-project.eu

EuPRAXIA Design Study started on Novemebr 2015
Approved as HORIZON 2020 INFRADEV, 4 years, 3 M€

Coordinator: Ralph Assmann (DESY)













EuPRAXIA related submitted proposal

üMSCA Doctoral Network on EuPRAXIA

ØEuPRAXIA Preparatory Phase
ØEuPRAXIA Advanced Radia?on Sources (PNRR)

• Compact and Resource-Efficient Accelerator 
TEchnologies (CREATE) (H2020)
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RF power modules

1 GeV LINAC

Beam user areas

FEL user area @3nm

Undulators

Plasma module

0.5 PW Laser

Secondary
Sources

http://www.lnf.infn.it/sis/preprint/pdf/getfile.php?filename=INFN-18-03-LNF.pdf



Laser & THz clean rooms

experimental halls
Photon user experimental hall 

Accelerator tunnel

Undulators tunnel

Klystron&modulators
Power supplies gallery

Plant gallery

Opportunities for Collaborations at EuPRAXIA@SPARC_LAB

1
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345



X-band Linac 

55 m



1. e.m. design: linear tapering of the irises,
race track coupler to cancel the
quadrupole field components (PhD M.
Diomede);

2. 0.9 m long structures with 3.5 mm average
iris radius

3. 60 MV/m average accelerating field

Courtesy M. Diomede

X BAND STRUCTURES: PARAMETERS
Parameter Value
Frequency [GHz] 11.9942
Average acc. gradient [MV/m] 60
Structures per module 4
Iris radius a (linear tapering) [mm] <a>=3.5 3.8-3.2
Tapering angle [deg] 0.04
Structure length Ls [m] 0.9
No. of cells 109
Shunt impedance R [MΩ/m] 94-107
Peak input power per structure [MW] 65
Input power averaged over the pulse [MW] 45
Average dissipated power [kW] 1
Filling time [ns] 126
Effective shunt Imp. Rs [MW/m] 350
Peak Modified Poynting Vector [W/µm2] 3.5
Unloaded SLED/BOC Q-factor Q0 150000
External SLED/BOC Q-factor QE 21000
Required Kly power per module [MW] 37/19 
RF pulse [µs] 1.5
Klystron power (available) [MW] 50/25
Rep. Rate [Hz] 100

Profile of the
accelerating
field along the
structure

G=average accelerating gradient
L=structure length
Pkly=klystron power (pre-sled pulse)kly

s P
LGR
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Plasma WakeField Acceleration

55 m

Capillary discharge at SPARC_LAB





Marzo 2022 - Accesa la prima scarica nel modulo di 
accelerazione a plasma di EuPRAXIA@SPARC_LAB

Immagine catturata durante la formazione del plasma nel capillare di lunghezza 40 cm e
diametro 2 mm, installato all’interno di una camera da vuoto appositamente creata per
ospitare sorgenti di plasma di grandi dimensioni. L’impulso di tensione applicato è di 9 kV e
la corrente di picco raggiunge circa 500 A.

Courtesy Angelo Biagioni



Undulators

40 m

KYMA Δ udulator at SPARC_LAB:  λ=1.4 cm, K1 



The first EuPRAXIA@○SPARC_LAB user workshop

More than 140 registrants from 9 countries and   3̴0 insLtuLons

hMps://agenda.infn.it/event/27926/overview

AQUA/ARIA - A growing community





Not yet funded
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Courtesy S. Pioli



X-BAND STRUCTURE PROTOTYPING ACTIVITIES: REALIZATIONS
Realization Assembly

Characterization CMC

Brazing
Vacuum test CharacterizaTon CMC

<+/-5 µm alignment 
(before/after brazing) 

Realizations in
parallel to all LNF
activities…



PWFA vacuum chamber at SPARC_LAB 
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First Beam Driven SASE-FEL Lasing at SPARC_LAB
(May 2021)

Accepted by Nature
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First Beam Driven SEEDED - FEL Lasing at SPARC_LAB
(June 2021)



Thank for your attention


