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“Active Plasma lens at SPARC_LAB
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PrRA (ia lattice: plasma-lens + FEL layout
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PrRA (A electrostatic-active-passive lenses

2 Electrostatic lenses: Active lenses: 2 Passive lenses:

2 focusing is due to: focusing is due to: 2 focusing is due to: pre-
Electrostatic fields in a ‘plasma discharge’ formed, current-free
quasi neutral plasma background electron and neutral plasma

2 Field are created by an motion 2 firstly studied by:
electron beam travelling for large aperture and Bennett, Katsouleas
through a neutral gas large gradients % high focusing gradients

2 work mainly by: Halsted for electrons: conditions (much larger than
and Gabor imply self focusing conventional quadrupole)

3 Sym focusing

3 compact (~cm)
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PrRA (A electrostatic-active-passive lenses

2 Electrostatic lenses: 2 Active lenses: 2> Passive lenses:

2 focusing is due to: 2 focusing is due to: 2 focusing is due to: pre-
Electrostatic fields in a ‘plasma discharge’ formed, current-free
quasi neutral plasma background electron and neutral plasma

2 Field are created by an motion 3% high focusing gradients
electron beam travelling 2 for large aperture and (much larger than
through a neutral gas large gradients conventional quadrupole)

2 for electrons: conditions 3% Sym focusing

imply self focusing % compact (~cm)

¥ Sym focusing

¥ compact focusing
(quadrupole like)
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PRA 1A
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bunch in vacuum

Simplified-intuitive plasma lens treatment
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PRA A active lenses
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PrRA (I lattice: plasma-lens + FEL layout

| stage IT stage final stage
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measure

Active Plasma Lens Focusing
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Quality Deterioration
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PRA A

ALaDyn Architect
full PIC code hybrid code

bunch and background bunch treated as a PIC
treated with macro-particles background as a fluid




Architect
hybrid code

bunch treated as a PIC
background as a fluid

A MAROCCHIND

Start-to-end

Start to end simulation for Direct Comparison
with the experiment

Magnetic field non-linear Profile reconstruction
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= GPT + Architect simulation
e X spot (measured)
* Y spot (measured)
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hybrid code
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