Modelovani laserové interakce s ultra ridkou pénou

Abstrakt: V experimentech zkoumajicich interakci laserového zéfeni s plazmatem za ucelem
vytvareni intenzivnich zdroju rentgenového zafeni nebo zapéleni inercialni fuze, védci Casto
vyuzivaji pény a dalsi slozité strukturované materialy. Tyto materidly se mohou pfi intenzivnim
ozareni laserovymi paprsky rychle proménit z uspofadané pevné latky na témér homogenni
plazma. Upravou parametr(i jako je intenzita laseru, vinova délka a slozeni a struktura
materialu mdzeme ovlivnit napfiklad teplotu tohoto plazmatu.

Toto plazma mulze byt vyuZito jako vykonny zdroj rentgenovych paprskl (i y-paprskd) [1-2]
s moznym vyuzitim v riznych aplikacich, jako je zobrazovani hustého plazmatu, testovani
materiald apod. Vysledné plazma je také zajimavé pro pokroCily vyzkum v oblasti plazmoniky
s velmi silnym elektromagnetickym polem [3].

V této praci se zaméfime na mikroskopickou fyziku spojenou s interakci laserového zafeni s
pénou. Budeme zkoumat procesy jako je ionizace, expanze plazmatu, homogenizace,
absorpce energie laserového paprsku, generace energetickych elektronl a rentgenovych
paprsku. Vyzkum budeme provadét pomoci kinetickych simulaci zalozenych na metodé
Particle-in-cell. Spole¢né budeme zkoumat tuto velmi zajimavou oblast fyziky laserového
plazmatu, ktera je sou€éasti naSeho ambiciézniho védeckého projektu, zaslaného do soutéze
Grantové agentury CR.
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Obrdzek 1: Snimek pény ze skenovaciho elektronového mikroskopu vyrobené

nasim kolegou Janem Proskou pro budouci experimenty.
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Modelling of laser interaction with ultra-low-density foam

Abstract: In experiments exploring laser-plasma interactions for creating intense X-ray
sources or achieving inertial confinement fusion, scientists often utilize foams and other
complex structured targets. These materials can swiftly transform from a structured solid into
a nearly uniform plasma when bombarded with intense laser beams. By adjusting parameters
like laser intensity, wavelength, and target composition, we can control the temperature of this
plasma.

These plasmas are very promising sources for producing powerful X-rays (y-rays) [1-2] used
in various applications such as imaging of dense plasmas, testing materials, ensuring national
security. The resulting plasma is also interesting for advancing high-field plasmonics [3].

We will focus on the microscopic physics involved in these interactions. We'll investigate
processes like ionization, plasma expansion, homogenization, laser energy absorption, and
the generation of energetic electrons and X-rays. This will be accomplished using kinetic
simulations based on the Particle-in-cell method. 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: Scanning electron microscopy image of a foam fabricated

by our colleague Jan Proska for future experiments.
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