g y PLASMA RESEARCH
ACCELERATOR WITH
EUPRA}GA EXCELLENCE IN
APPLICATIONS

Working Package 11
FEL pilot Applications

V. Malka (LOA), M.-E. Couprie (SOLEIL), A.R. Ma

- s ~. /8

N I
EEEr

—— hadl -
European Unio
ergranta

* *
*
n’s Horizon 2020
t




PRAKIA  Review of scientific work

* 5K
Horizon 2020

SOLEIL-LOA Activities :

 Beamline set up and electron transport demonstrated:
T. André et al., Shaping of laser plasma accelerated electrons for light
sources, Nat. Commun. 9, 1334 (2018)

e Second publication under review

Hamburg University Activities:

e Several runs with continuous & reproducible plasma-accelerator operation
e Constant improvement of electron beam parameters

e Cryo-undulator in preparation



PRAIA Report
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Report

* D11.1, August 2018:
“Reports on best candidate LWFA for FEL” and lessons learned.

* Main conclusions:

— Currently, a clear recommendation for a certain LWFA driver technology is
not possible.

— Capture, transport and manipulation of electron beam successfully
demonstrated.

— Laser is still a major limiting factor. The EuUPRAXIA laser should be specified
with aggressive parameters (stability), beyond the current state of the art,
targeting, e.g., laser intensity stability < 1%, pulse length stability < 1%,
pointing 1 prad.



PRAIA Publications (2018)
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Shaping of laser plasma accelerated electrons for light sources
T. André et al., Nature Communications 9, 1334 (2018).

Energy-Chirp Compensation in a Laser Wakefield Accelerator
A. Dopp et al., Phys. Rev. Lett. 121, 074802 (2018)

Numerical studies of laser energy effects on density transition
injection in laser wakefield acceleration
F. Massimo et al., Plasma Phys. Control. Fusion 60, 034005 (2018)

LUX — A Laser-Plasma Driven Undulator Beamline
N. Delbos et al., Nucl. Instrum. Phys. Res. A, (2018)



PRAIA Next steps

SOLEIL-LOA Activities :

e Data analysis & preparation of next runs
* Detailed numerical studies of injection mechanisms

Hamburg University Activities:
e Cryo-undulator installation
* Preparation of upcoming runs
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