Posudek prace

prredloZzené na Matematicko-fyzikalni fakulté
Univerzity Karlovy

X posudek vedouciho U posudek oponenta
O bakalatské prace X diplomové prace

Autor: Bc. David Vokrouhlicky

Néazev préace: Structure and evolution of stars deformed by a nearby companion
Studijni program a obor: Theoretical physics

Rok odevzdani: 2023

Jmeno a tituly vedouciho/oponenta: doc. Mgr. Ondtej Pejcha, Ph.D.
Pracovisté: Ustav teoretické fyziky MFF UK
Kontaktni e-mail: pejcha@utf.mff.cuni.cz

Odborna uroven prace:
X vynikajici O velmi dobrd O pramérna O podpriméma O nevyhovujici

Vécné chyby:
U témef zadné X vzhledem Kk rozsahu ptiméfeny pocet [ méné podstatné cetné U zavazné

Vysledky:
X origindlni U ptvodni i pfevzaté U netrivialni kompilace U citované z literatury U opsané

Rozsah prace:
U veliky X standardni U dostateény W nedostate¢ny

Graficka, jazykova a formalni droven:
X vynikajici O velmi dobrd U pramérna QO podprimérna O nevyhovujici

Tiskove chyby:
X téméf zadné [ vzhledem k rozsahu a tématu ptiméfeny pocet U Cetné

Celkova urovein prace:
X vynikajici O velmi dobra O praimérna U podpramérna U nevyhovujici



Slovni vyjadfeni, komentaie a piripominky vedouciho/oponenta:

Motivated by a recent observational detection of dichotomy in effective temperatures of contact
binary stars, this thesis implements a new formalism for calculating structures of stars in the
Roche geometry. After a brief Introduction, Chapter 1 presents a review of theoretical models of
contact binary envelopes. The review includes also the most recent works and provides critical
evaluation of the underlying assumptions. | am not aware of a similar review in the literature.
Chapter 2 clearly describes the Roche geometry and modifications of the usual stellar structure
equations to include the average effect of non-spherical gravitational potential. Chapter 3 provides
details of how are Roche correction terms implemented in stellar evolution code MESA. This code
is currently the state-of-the-art tool to study stellar structure evolution. Although MESA is
prepared for user modifications, implementing something as complicated as structure correction
terms for Roche geometry was no easy task and shows that the author successfully mastered this
tool. Not many scientists have pursued such complicated modifications to MESA. Chapter 4
shows results of the calculations for several illustrative cases of detached and contact binaries
illustrating how the geometry affects energy transport in the stellar envelope. This Chapter also
provides comparison to observations of contact binaries. These results are new, original, and
should be published in a peer-reviewed journal. Chapter 5 then discusses several possible
applications to other stellar systems (classical novae, massive stars).

Overall, the thesis is well-written in a clear language and the very small number of factual and
typographical errors do not affect clarity of the presentation. Scientifically, the thesis forms a full
circle by starting with an observationally-motivated question, defining and implementing a new
tool to provide answers, calculating interesting results, and finally returning back to address the
original question. In my opinion, the thesis satisfies all requirements for a Master thesis and
should be awarded grade ,,Excellent*.
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