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Téma: Casticové simulace plazmatu na GPU
Typ prace: BP, VU

Abstrakt:

Casticové simulace plazmatu jsou vétsinou naroéné na vypodetni ¢as na pocitadich, moznost jejich
zrychleni je tedy dulezitd pro dal§i vyzkum realizovany s jejich pomoci (interpretace nebo
predvidani vysledkl experimentti, prohlubovani teoretického poznani). Cilem této prace je proto
porovnani ¢asové naroc¢nosti ¢asticovych (particle-in-cell) simulaci plazmatu se stejnym volné
dostupnym pokroc¢ilym kédem SMILEI pro dva modelové ptipady (urychlovani nabitych castic
laserem z nakriticky hustého plazmatu neboli plazmatu neprithledného pro laserovy puls a

z podkriticky hustého plazmatu neboli plazmatu s hustotou dovolujici Sifeni laserového svazku v
ném) na uzlech (nodech) pocitacového klastru umoziujicim vypocty vyhradné pomoci ,.klasickych*
procesoritl (CPU) a na uzlech umoznujicim vypocty pomoci grafickych procesorti (GPU). Prace by
m¢éla zahrnovat také prozkoumani moznosti vypocti a jejich omezeni na GPU. Jedna se o téma
vhodné pro bakalaiskou praci nebo vyzkumny ukol.
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Abstract:

Particle-in-cell (PIC) simulations of plasma are typically computationally demanding, which makes
their acceleration an important factor for further research relying on these simulations—whether for
interpreting or predicting experimental results or for advancing theoretical understanding.
The aim of this work is therefore to compare the computational time required for PIC plasma
simulations using the same advanced open-source code, SMILEI, in two model cases:

1. Laser-driven acceleration of charged particles from an overdense plasma (i.e., plasma

opaque to the laser pulse), and

2. From an underdense plasma (i.e., plasma with a density that allows laser beam propagation).
The simulations will be performed on nodes of a computing cluster that support only "classical"
CPU computations, and on nodes that support GPU-based computations. The project should also
include an investigation into the capabilities and limitations of performing such simulations on
GPUs.
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