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Pri priichodu intenzivnich laserovych pulzi plynnym prostfedim dochézi k ionizaci atomt plynu a
vzniku plazmatu. Za vhodnych podminek vytvari laserovy pulz v plazmatu tzv. brazdové pole, které
lze vyuzit k urychlovani elektronii [1]. Takto vytvorené urychlovace dokazZou urychlit elektrony na
energie fadu GeV na vzdalenosti pouhych nékolika cm [2]. Pro srovnani, konvenc¢ni urychlovace k

ziskani stejnych energii potrebuji drahu presahujici km.

V ramci tohoto tématu se student(ka) seznami s metodami pocitatového modelovani laserem
fizenych elektronovych urychlovaci v plazmatu. Cilem prace bude identifikovat parametry laseru a
plazmatu klicové z hlediska jejich vlivu na urychlovani, a nasledné vyuZzit metody strojového uceni
k maximalizaci energie elektronového svazku v zavislosti na téchto parametrech. Téma bude reSeno

ve spolupraci s pracoviStém ELI Beamlines.
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When an intense laser pulse interacts with a gaseous target, the gas atoms are ionized and a plasma
is created. Under certain conditions, the laser pulse generates a wakefield in the plasma, which can

be used for electron acceleration [1]. Such accelerators are capable of accelerating electrons to GeV



energies over just a few cm [2]. For comparison, conventional accelerators require distances

exceeding a km to achieve the same energy.

Within the scope of this topic, the student will familiarize themself with methods for computer
modeling of laser-driven electron accelerators in plasma. The goal of the work is to identify key
laser and plasma parameters that influence acceleration and to apply machine learning methods to
maximize the energy of the electron beam with respect to these parameters. The topic will be

realized in collaboration with ELI Beamlines.
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