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PRAIA FEL components : undulator E

Horizon 2020

- New grade for CPMU

Revised performance (A. Ghaith, SOLEIL)
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PRAIA FEL components : undulator

Horizon 2020
- Further studies on superconducting undulator (J. Clarke, STFC, Daresbury)

FEL/ SR application requirements (wakefield, vacuum)

Vacuum vessel at 300K
with no taper needed

Copper sheet attached
to SCU at 4K

Cryostat

SCU magnets, 4K
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Transition from
300K to 4K

Transition from 4K to 300K,
no taper needed

FEL Example:

Beam stay clear = 5.0mm
Vacuum chamber not
required
Copper conducting sheet =
2x0.1mm
Insulating gap between vac
chamber and 4K
magnet not required

Magnet aperture 7 mm=>
5.2mm



Peak Field [T]

PRAIA FEL components : undulator £

Horizon 2020

U15 SCU-UK
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Peak Field [T]
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PRAIA FEL components : undulator £

Horizon 2020

Keep the reference baseline CPMU U12 undulator for EUPRAXIA
Consider SCU as a future option



PRAIA FEL components : electrons

Horizon 2020

Electron beam distribution , Calder-CIRC (Francesco Massimo)

AntiCerenkov, 0.7 cm
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Q =0.61 nC

E =1.16 GeV
Woy=Wox =1pm

Lrwhm =11.2 fs

Ay/y (rms) =6.6 %

ABy (rms) =1.5mrad

ABx (rms) =1.4 mrad

Eny = 1.5 mm-mrad
Enx = 1.5 mm-mrad

Particles in the diagnostics:

iteration 440000, R<100 c/wo = 12.73 ym, E > 1 GeV
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PRA,GA FEL components : electrons -
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Particles in the diagnostics:
iteration 440000, R<100 c/omega0 = 12.73 um, E > 10 MeV

E (MeV)

Horizon 2020
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Particles in the diagnostics:
iteration 440000, R<100 c/omegal = 12.73 um, E > 10 MeV
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PRAIA FEL components : electrons

Horizon 2020

Analysis of the slice emittance (E. Roussel, I. Andriyash)

Energy profile (a.u.)
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- Pb of numerical noise? higher nb of particles?

- «Good» zone for starting investigation FEL simulation
- Little chirp



PRA A COXINEL

CHIMERA / OCELOT (I. Andriyash)

Simulation setup

@ Grid: L, =200 pum, Lg = 600 um, cAt/ Xy, = 1/40
{N;xN;x2m + 1} = {400x150x 5}
@ Beam: 6 - 10° macro-particles, completely denoised at H1
@ Seed: A=200nm, P=200 kW, 7=33 fs, wy = 80 um (focused at 50 cm)
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PRA A Scaling laws

Horizon 2020

F. Nguyen
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Importance of semi-analytical approach.
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FEL simulation

Slice parameters

beam energy [GeV] 1.2
current intensity [A] 20 000
norm. emittance [mmxmrad] 1.5
energy spread op/FE (%) 0.3
Undulator parameters
undulator period [cm] 1.2
deflection parameter 1.7
Output FEL parameters
FEL wavelength [nm)] 2.66
Twiss (5 [m] 3.73
Pierce parameter p 0.0026
inh. broad. gain length [m)] 0.4
saturation power [MW] 34 350
saturation length [m)] 11.7

Horizon 2020

F. Nguyen

Slice parameters from E.Roussel, F.Massimo...

growth Power [MW]
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