Interakce laseru s magnetizovanym plazmatem

Abstrakt: Interakci intenzivnich laserovych paprski s plazmatem doprovazi nelinearnim
procesy a nestability. Jak je vidét v mnoha sou¢asnych experimentech, ma na tyto procesy
vyznamny vliv silné vnéjSi magnetické pole. Porozuméni a popis téchto jevu jsou klicové
zejména pro vyzkum v oblasti inercialni termonuklearni fuze a jejiho zapaleni.

V préaci se zaméfime na pouziti kinetickych simulaci k porozuméni témto slozitym procesum.
Cilem je prozkoumat, jak se procesy vyvijeji a ovliviiuji navzajem, v podminkach, které
odpovidaji readlnym experimentim. K popisu nelinearni dynamiky probihajici v expandujicim
plazmatu za ménicich se podminek jsou simulace nezbytné. Proto k dosazeni cile vyuzijeme
pokro€ilé multidimenzionalni kinetické simulace, které budeme provadét na vykonnych
vypocCetnich klastrech.

Nas vyzkum je soucasti SirSi spoluprace. V této praci predpokladame spolupraci s ELI-
Beamlines, PALS, a dalSimi mezinarodnimi vyzkumnymi tymy. Spole¢né budeme zkoumat
tuto velmi zajimavou oblast fyziky laserového plazmatu, ktera je sou¢asti naSeho ambiciézniho
védeckého projektu, zaslaného do soutéze Grantové agentury CR.
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Obradzek 1: Trajektorie horkych elektrond v silném vnéjsim magnetickém poli (kinetické simulace).
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Laser interaction with magnetized plasmas

Abstract: Intense laser beams in plasma can undergo complex interactions due to nonlinear
processes and instabilities. These interactions become even more intricate when a strong
external magnetic field is applied, as seen in many current experiments. Understanding and
describing these phenomena are crucial, especially for research in inertial thermonuclear
fusion and its ignition methods.

In this study, we will focus on using kinetic simulations to understand these complex
processes. The simulations are essential for describing the nonlinear dynamics occurring in
expanding plasma under evolving conditions. The aim is to explore how these processes
evolve and influence each other, mirroring real-world experimental setups. To achieve this, we
employ advanced multidimensional kinetic simulations running on high-performance
computational clusters.

Our research is not solitary; we anticipate collaborating with esteemed institutions such as ELI-
Beamlines, PALS, and international research groups. Together, we will investigate this
fascinating area as part of our ambitious scientific project, currently under consideration by the
Czech Science Foundation.
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Figure 2: Hot electron trajectories in a strong external magnetic field (kinetic simulation).
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