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Study of the electron transport in the COXINEL FEL
beamline using a laser plasma accelerated electron
beam
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The ERC Advanced Grant COXINEL aims at demonstrating free electron laser (FEL) amplification based on
laser plasma accelerator (LPA) source. Due to the large energy spread and high divergence, in comparison to
conventional accelerators, a 10 m long transport line was designed to preserve and improve the beam quali-
ties. A triplet of permanent magnet variable gradient quadrupoles (QUAPEVA) handles the large divergence.
The slice energy spread is reduced by a magnetic chicane. A set of electromagnetic quadrupoles provides a
chromatic focusing in a 2 m long undulator. A reference model was established and sensibility to parameters
studies were carried out.

Electrons were transported through the line for the LPA with ionization assisted self-injection (broad energy
spectra up to ~220 MeV, few milliradians divergence), and with shock-injection, where energy spread is much
smaller (few percent). Beam position and dispersion are controlled precisely thanks to specific beam based
alignment method using displacement of the QUAPEVA magnetic center. The transported energy range was
also controlled using a slit inserted in the chicane. Experimental results and numerical simulations are in a
good agreement.
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