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As the beam enters the plasma, plasma electrons are expelled, 

leaving behind plasma ions.

The plasma ions are heavy and stationary. They exert a restoring 

force on the plasma electrons pulling them back to the axis.

The field is decelerating in the front half of the bubble. The plasma 

extracts energy from the electron beam. 

The plasma electrons keep oscillating after the beam has passed by.The field is accelerating in the back half of the bubble. Beam 

electrons can extract energy from the plasma wake in this region.

Plasma acceleration

e-

Vacuum Plasma

An electron beam propagates to the right into a neutral plasma. 
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Accelerating structure

• Plasma inside a capillary
• HV discharge to ionize the gas

Capillary

Discharge

E-beam

electrodes
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EuPRAXIA@SPARC_LAB

• Beam instrumentation

• Radiation sources

• Lasers
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Laser setup for seeding



8Mario Galletti

FEL seeded vs SASE spectrum

SASE

Seed
Laser
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FEL seeded vs SASE spectrum

• SASE • SEEDING

• Wavelength_av ~ 827 nm 
• FWHM_av ~ 8 nm

• Wavelength_av ~ 829 nm 
• FWHM_av ~ 8 nm
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FEL seeded vs SASE spectrum

SEED SASE SEED SASE


