
EuPRAXIA Project - Scientific Context
Massimo.Ferrario@LNF.INFN.IT

Review Panel for the Infrastructure of the EuPRAXIA Project, Dec. 15, 2021



EuPRAXIA@SPARC_LAB
EuPRAXIA@SPARC_LAB

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
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Opportunities for Collaborations at EuPRAXIA@SPARC_LAB



FEL is a well established technology
(But a widespread use of FEL is partially limited by size and costs)



Principle of plasma acceleration

Laser Wakefield Accelerator 
(LWFA): 

Drive beam = laser beam

Plasma WakeField
Accelerator (PWFA):

Drive beam = high energy 
electron or proton beam

no= 1016 cm−3   ⇒  λp= 300  µm← →%%%%%%%% ω p =
noe
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PWFA vacuum chamber at SPARC_LAB 
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First Beam Driven SEEDED - FEL Lasing at SPARC_LAB
(June 2021)



First Lasing with LWFA at SIOM



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)
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Courtesy A. Ghigo - E. Di Pasquale
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EuPRAXIA@SPARC_LAB
Baseline Layout



SPARC_LAB HB photo- injector

55 m



X-band Linac 

55 m



Courtesy S. Pioli



BOC (PSI)

hybrid

Pumps with T 
pumping units

X band structures

DC

Þ Waveguide components (DC, T pumping, hybrids,…) CERN design but
there are some components for which we have to fix the design
(circular-rectangular waveguide mode converter, pumping unit on
circular waveguide)

Þ Pulse compressor: BOC (PSI) or INFN Design
Þ Asymmetric waveguide distribution system to take into account the

RF propagation time

RF MODULE LAYOUT

Courtesy G. Di Raddo,
E. Di Pasquale, F. Cardelli

CANON E37118+ 
50 (45) MW

CPI VKX8311HE
25 (22.5) MW



Plasma WakeField Acceleration

55 m

Capillary discharge at SPARC_LAB





Undulators

40 m

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



Photon beam line

40 m



Courtesy A. Falone
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