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Plasmaacceleratiorexperiments
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Beamconfiguration@ plasmaentrance

Two-bunches configuration produced directly at the cathode with
lasercomb techniquewith a time-separation of approximately s
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W FELexperiments
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W FELdrivenby PWFA

Demonstration of highquality PWFA acceleration abte drive a FEL
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w Seeded-ELdrivenby PWFA seedaser

PhotocathodeLaser Ti:SadeliveringF100fs longpulses @10 Hz

U tensof mJconvertedto UV and senton the photo-cathodeto generatethe
driverandwitnessbunches

U low energy(hundredsof nJ line usedboth to

drivethe EOSliagnosticand asseedlaser. Seedpulse _
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SeededrELdrivenby PWFA seeding stage
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e TR SeededrEldrivenby PWFA lasingcondition
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e T SeededrEldrivenby PWFA performances

0 FEL radiation output largely
stabilized by the seed laser - 3

20

Counts

10

0
820 830 840 3 5 74 9 11

Wavelength (nm) Bandwidth (nm)

V Centered @8277 nm
with 4.5 1.2 nm BW

780 800 820 840 860 780 800 820 840 860
Wavelength (nm) Wavelength (nm)

EuropeanAdvanced Accelerator Workshop 2023 M. Opromolla



e T2  Seeded's SASE Féilivenby PWFA
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W Seeded's SASE Féilivenby PWFAexp gain
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ety Conclusions

AThe two proofof-principle FEL experiments done @SPARC LAB show that
PWEFA is a viable solution for FELSs

V Theoreticalnalysisand experimentalresultsindicatethat an off-resonant
laserbeamwith respectto the FELresonancecanseedthe FELprocess
V TheamplifiedandstabilizedFELradiationis centeredat the undulator

resonanceadueto the ultra-shortbunchlength
V TheFELLJdzt &atabisitgzouldonly be further improvedby reducingelectron
beamfluctuationsrelatedto the plasmaformation andacceleratiorprocess

AFundamental steps toward the futur€uPRAXIplasmabased facility for user
oriented applications
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Standard vs Plasnm:celerator_s

RF tectinology

Plasma technology

From R.Assmann(3rd EAAC Workshop, 2017)
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