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



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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εome



PWFA vacuum chamber at SPARC_LAB 



6

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

Submitted to Nature
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First Beam Driven SEEDED - FEL Lasing at SPARC_LAB
(June 2021)



First Lasing with LWFA at SIOM
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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
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Courtesy A. Ghigo - E. Di Pasquale
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Baseline Layout



SPARC_LAB HB photo- injector

55 m



X-band Linac 

55 m



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



In the Energy region between Oxygen and
Carbon K-edge 2.34 nm – 4.4 nm (530 eV -280
eV) water is almost transparent to radiation
while nitrogen and carbon are absorbing (and
scattering)

Coherent Imaging of biological samples
protein clusters, VIRUSES and cells 

living in their native state 
Possibility to study dynamics
~10 11 photons/pulse needed

Expected SASE FEL performances



WA1-Beam Physics:  Layout brainstorming
two layouts for comparison up to now (Apr 2021)….

RF
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Plasma
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Plasma U1

U2

a)

b)

DL-compressor

DL-compressor

8 x-band * 8-(10) x-band
1 s-band

2 m
2 s-band

3 m 

E∼ 145 MeV-
WoP2

E< 0.996 GeV-WoP2 (200pC 
beam) 

Plasma

LH-chicane

E∼ 1.1 GeV-WoP2 (200pC beam) E∼ 573 MeV-
WoP2

E∼ 90 MeV-WoP1 
(Comb beam)

* The location of the 10 x-band linac downstream or upstream the chicane is under study







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
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Thank for your attention


