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Slovni vyjiadFeni, komentaFe a pfipominky oponenta:

Predlozena diplomova prace je velice aktudlni. Zabyva se vytvafenim vird v proudéni plazmatu za
magnetickymi strukturami ve sluneén{ atmosféfe. V diplomové préci po ivodu do problematiky s
rozsdhlym podtem citac je problém virdl studovan numericky s uZitim numerick¢ho kédu Lare3d.
V praci jsou prezentovany velice zajimavé vysledky pro jeden hydrodynamicky a pét
magnetohydrodynamickych ptipadd. Tyto ptipady byly srovnévany a napf. bylo zjidténo, Ze
perioda virového proudéni s ristem magnetického pole roste a naopak Strouhalovo &islo, které
charakterizuje toto proudéni, klesa.

Préce je napsana srozumitelng, s mnoha dopliiujicimi obrdzky a bohatym seznamem pouzité
literatury. K praci mam jen nékolik drobnych poznémek:

Strouhalovo &islo na str. 11 je definovano pomoci frekvence, ale vSechny jeho néasledujici vypocty
pracuji s periodou virového proudéni. Bylo by také uZite¢né ukazat periody virového proudéni
v redlnych hodnotach, nikoliv jen v normalizovanych.

Domnivém se, Ze je tfeba lépe popsat pocateni stav rychlosti proudéni. Nejasnosti zplsobuje
barevné $kéla na obr. 2.3 vlevo. Vzdyt v_z init je konstanta. Také by bylo uZite¢né ukdzat vyvoj
rychlostniho pole.

List of symbols: tepmerature = temperature

Tyto piipominky nesniZuji vysokou uroveri této prace. Prace spliuje v3echny pozadavky, kladené
na diplomovou praci.

Pripadné otizky pfi obhajobé a niméty do diskuze:
Pro¢ byla vybrana hodnota v_z init = 8.921x10"4 m s"-17

Namét pro dalsi praci:
Bylo by zajimavé studovat tyto virové procesy v zavislosti na rychlosti proudéni plazmatu. Treba
zodpovEdét otazku, jaké nejmensi rychlosti proud€ni plazmatu jsou nutné k vytvofeni virového

proudéni.
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Slovni vyjadFeni, komentafFe a pFfipominky vedouciho/oponenta:

The topic undertaken in the MSc thesis is contemporary and challenging. This
dissertation consists of 4 major chapters with introduction, description of the
considered numerical models and the three-dimensional numerical code Lare3d.
Section 3 describes three-dimensional numerical simulations and the
corresponding results some of which already presented as a poster during the
conference. These results can potentially be published in a scientic journal.

The thesis is completed by conclusions, lists of figures, tables, and references and
Appendix with the conference poster.

This is very well written dissertation with few misprints, e.g. the caption of Fig.
1.7 should contain the phrase V_s <V_a <V frather than V_ s>V a>V f The
former expression is typical for the solar corona which is a strongly magnetized
medium, while the latter corresponds to the solar photosphere.

Overall, I enjoyed reading this thesis and admired its high quality. It is definitely
of a high standard and requires to be highlighted.

Pripadné otazky pFi obhajobé a naméty do diskuze:

The numerical simulations are performed for the solar corona that is
gravitationally stratified with the mass density and gas pressure profiles
corresponding to the background temperature which does not depend on height z.
The expression for the background mass density is given by equation (3.2). The
corresponding numerical results are described in Sect. 3.6. However, the initial
conditions are not specified here and it would be useful for a potential reader to
emphesize that these conditions do not correspond to any magnetohydrostatic
equilbrium. Can the author comment on that?

Besides, time-distance plots for relative variations of mass density seem to reveal
lack of numerical resolution with discernible clipping of the local maxima. See
e.g. Fig. 3.22. What was the size of the numerical grid and what is its value in
comparizon to a typical spatial scale of the simulated eddies?

Praci

doporucuji

U nedoporucuji

uznat jako diplomovou/bakalafskou.

Navrhuji hodnoceni stupném:

X vyborn¢ O velmi dobfe O dobife [ neprospél/a

Misto, datum a podpis vedouciho/oponenta:

Lublin, 25 April, 2022



