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Abstract:

Theoretical modelling and Particle-In-Cell simulations focused on the generation of high-brightness,
multi-GeV electron beams by ultrashort laser pulses will be initially performed. Low-transverse-
emittance injection schemes will be investigated within the framework of the EUPRAXIA beamline.
Optimized working configurations with sufficient transverse and longitudinal quality to drive a Free-
Electron Laser (FEL), will be further studied using particle transport codes, with the aim of optimizing
the transport line up to the undulator. Finally, modelling and numerical simulation of the FEL process
will guide the identification of the optimal configuration maximizing the source brilliance in the
desired energy range.
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Laserem generované svazky elektroni s vysokym jasem pro koherentni rentgenové zdroje:
teorie a numerické simulace
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Abstrakt:

Teoretické modelovani a simulace metodou Particle-In-Cell, zaméfené na generaci elektronovych
svazkl s vysokym jasem a energii v fadu jednotek GeV pomoci ultrakratkych laserovych pulzll, bude
provedeno v Uvodni fazi prace. Budou zkoumana schémata injekce elektron(l pro minimalizaci pficné
emitance jejich urychleného svazku. Optimalizovana schémata s dostateCnou kvalitou svazku pro
buzeni laseru na volnych elektronech (FEL) budou dale studovana pomoci kddt pro transport ¢astic
s cilem optimalizovat transport elektront az k undulatoru. Nakonec budou modelovani a numerické
simulace procesu FEL slouzit k identifikaci optimalni konfigurace maximalizujici intenzitu tohoto
zdroje zareni v pozadovaném rozsahu spektra.
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