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Abstrakt:

Béhem interakce ultra-kratkych vysoce vykonnych laserovych pulzt s rGznymi teréi mohou byt
urychlenymi protony nebo deuterony vyvoldny jaderné reakce. V nasich soucasnych i
pldnovanych vyzkumnych projektech se zvlasté zajimame o reakce proton-bor a deuteron-
deuteron, v zavislosti na pouzitém teréovém materidlu a typu experimentu. Tyto jaderné reakce
produkuji v prvnim pfipadé alfa ¢astice a ve druhém ptipadé neutrony.

Pro lepsi porozuméni mechanismim, které vedou ke vzniku téchto ¢astic, jsou numerické
simulace nepostradatelnym nastrojem. Cilem této diplomové prace je proto rozvinout odborné
znalosti v oblasti numerickych simulaci interakci laseru s plazmatem zahrnujicich jaderné
reakce. V pocatecni fazi bude dlraz kladen na implementaci jadernych reakci do ¢asticového
kddu typu particle-in-cell (PIC) s ndzvem SMILEI.

Tento vyzkum pfispéje k lepSimu pochopeni jadernych reakci vyvolanych laserem a jejich
moznych aplikaci.
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Abstract:

During the interaction of ultrashort high-power laser pulses with various targets, nuclear
reactions can be induced by accelerated protons or deuterons. In our current and potential
research projects, we are particularly interested in proton-boron and deuteron-deuteron
reactions, depending on the target material and type available for experiments. These nuclear
reactions generate alpha particles in the first case and neutrons in the second case.

To improve our understanding of the mechanisms leading to the generation of these particles,
numerical simulations are an indispensable tool. Therefore, this thesis aims to develop
expertise in numerical simulations of laser-plasma interactions involving nuclear reactions. In
the initial phase, the focus will be on implementing nuclear reactions in the particle-in-cell
(PIC) code SMILEL.

This research will contribute to a better understanding of laser-driven nuclear reactions and their
potential applications.
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