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PRAIA WP6 Summary Report: 4 op. points

* ek
Horizon 2020

We would like to thank the SAC for their recent recommendations!
In addressing all their points, we converged on:

- ldentifying 2 resonant operating FEL wavelengths per each beam energy - 4
working points (with independent undulator technologies):

Ebeam Wavelength | Und. K Bpeak | Und. gap | Technology
(GeV) (nm) period (mm)
(mm)
5 0.13 15 1.2 0.84 6 CPMU
5 1.65 30 4.36 1.56 6 PPM
1 3.3 15 1.2 0.84 6 CPMU
1 41 30 4.36 1.56 6 PPM

- Working on most (all?) the available electron beam distributions provided by WP2
and transferred by WP5 to undulator entrance, after matching with these latter
undulator configurations (i.e. transport constrained to undulator matching criteria)

- Downselection & Ranking of all the beams processed by WP5+WP6 systematic
results, based on Pierce p, L .., L., P

gain’ —sat’ © sat
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PRA/ﬁA WP6 Summary Report: implementation

L
Horizon 2020

These are the following short term (before Bavarian Alps Meeting) WP6 plans:

A. Chancé (CEA) & myself will circulate the available beam distributions before and

after transport

- Analytical estimates of the FEL parameters by D. Garzella (CEA) & myself using G.
Dattoli’s formulae, D. Oumbarek-Espinos (Soleil), C. Lechner (DESY) & F. Villa
(INFN) using Ming-Xie’s formulae

- Optimum matching = Optimum optics + Diagnostics Schemes C. Lechner (DESY)
- Optimum B value with Perseo-code A. Petralia (ENEA), benchmarked against
Ming-Xie's estimate, C. Lechner (DESY) & D. Oumbarek-Espinos (Soleil), under
consideration: 0.8 m between udulator modules (each 2 m long) where to put
FODO & diagnostics

- Once everything upstream is defined = full 3D Genesis simulations, C. Lechner

(DESY) & myself + F. Villa (INFN) to judge the quality of the FEL light pulse,

providing with: Power gain curve, Spectrum, Bandwidth & Time profiles,

Transverse distributions=> These parameters will finally rank the available beam

distributions
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Calculate the mpu':&
GeV to be assumed
delivery in wp2.
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These variations refer to
‘WP2 +WP4 parameters, in
addition to plasma density,
laser frequency, etc...
Not to any FEL WPé6
parameter



PRA 1A

Phase space provided by

P. Tomassini, obtained with
the laser schemes from L.
Gizzi, P. Tomassini et al.
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The 5 GeV beam from INO

Electron Beam
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Peak current Ipeak = 17164

Beam Energy  E = 4932.17-MeV
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Energy spread o, = ~-8.58-10
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PRAKIA  FEL power growth: 4.22 A target
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PRAIA  FEL spectrum @ z ~54.4 m

Horizon 2020
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