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HABILITACNI RiZENI A RiZENI KE JMENOVANI PROFESOREM

e Nivrh na jmenovini Sebastiana Schwarzachera, Dr., docentem pro obor

Matematika — matematicka analyza.



K habilitaci uchaze¢ piedlozil praci nazvanou Analysis for the interaction between fluids and
solids. Habilitaéni komise pracovala ve sloZeni — pfedseda: prof. RNDr. Josef Malek, CSc.,
DSc., (MFF UK, Praha). Clenové: prof. RNDr. Eduard Feireisl, DrSc., (MU AV CR, v.vi,
Praha), prof. Dr. Ing. Eduard Rohan, DSc., (KME ZCU Plzeti), Prof. Dr. rer.nat. Thomas
Richter, (Otto-von-Guericke-Universitit Magdeburg, Némecko), Prof. Dr. Helmut Abels,
(Universitit Regensburg, Némecko). Tato komise jmenovala tfi oponenty. Stali se jimi: Prof.
Igor Kukavica (University of Southern California, Los Angeles, California, USA), Prof.
David Gérard-Varet (Université Paris Cité, Paris, Francie), Prof. Marius Tucsnak (Université
de Bordeaux, Talence, Francie). Po zhodnoceni vysledkt védecké a pedagogické Cinnosti
uchazede a po obdrZeni kladnych posudki na habilitaéni praci se komise tajnym hlasovanim
jednomysiné usnesla na navrhu, aby byl Sebastian Schwarzacher, Dr., jmenovéan docentem.
Viechny podklady — stanovisko hodnotici komise, CV uchazete, ptehled jeho pedagogické
innosti, vy¢et publikaci, citaci a zahrani¢nich pobytt, aktudlni vypis z databaze WoS i kopie
doporu¢ujicich dopisti — dostala védeckd rada predem k dispozici.

Svou docentskou prednasku uchaze¢ nazval Analysis for the interaction between fluids and
solids. V Gvodu své piednasky Sebastian Schwarzacher formuloval rlizné tlohy zahrnujici
interakce tekutin a pevnych latek. Rovnéz uvedl zékladni matematické otazky, kterymi se ve
svém vyzkumu zabyva (existenéni teorie a kvalitativni vlastnosti chovani tekutin v blizkosti
pevné latky). Poté byly vysvétleny obtiZe, které jsou s analyzou uloh spojeny (zejména oblast
meénici se s ¢asem, rozdilné standardni typy popisu pro tekutiny a pevné latky, podminky na
rozhrani) a byly popsany tii typy uloh feSené v ramci habilitaéni prace (tekutina/mebrana,
tekutina/elastické sténa, pad elastické/tuhé koule v tekuting). Tyto tlohy pak byly podrobngji
diskutovany, pozornost byla vénovéna zejména paradoxu ode dna se neodréZejici tuhé koule v
nestladitelné tekuting a otazce kontaktu tuhé koule s dnem nadoby.

Po skonéeni piednasky prod. Dolezal piipomnél posudky oponentt:

Prof. Igor Kukavica: ,,The habilitation thesis contains many excellent results, which are
important building blocks for the theory.*

Prof. David Gérard-Varet: ,,Considering this scientific record, the promotion of S.
Schwarzacher to a Professeur position in France would be natural, and I give warm support to
the defence of the habilitation thesis.*

Prof. Marius Tucsnak ,,Sebastian Schwarzacher is not only an informed user of very complex
and recent techniques but he has made an original contribution to this very difficult subject,
namely in the analysis of the coupling of nonlinearly elastic shells models with the Navier-
Stokes system. In this area, Sebastian Schwarzacher is undoubtedly a world-class specialist.*
Nasledovala diskuze, v niZ bylo poloZeno né&kolik dotazii. Prof. Matase zajimalo, zda se
nekontaktni paradox vyskytuje ve skute¢nosti ¢i nikoliv a zda se jedna o artefakt daného
modulu. Dr. Schwarzacher odpoveédél, Ze se jednd o artefakt. Prof. Matas cht&l védét, co se
v tomto pfipadé vyskytuje ve skuteCnosti. Prof. Slavi¢ka zajimaly vlastnosti kapalin, které dr.
Schwarzacher pouzil v daném modulu. Jeden ze ziCastnénych host chtél vysvétlit pocetni
ukon, ke kterému dr. Schwarzacher doSel. Prof. Trlifaj mél dotaz ohledné prizkumu
zapocatého v tomto roce na Univerzité¢ v Uppsale a tykajici se ERC CZ grantu. Prof. Rezka
zajimaly podrobnosti tykajici se vedeni jednoho z Ph.D. studenti, ktery je soucasti tymu dr.
Schwarzachera. V8echny dotazy dr. Schwarzacher zodpovédél ke spokojenosti tazatelt.

Na zavér prob&hlo vystoupeni pfedsedy habilitaéni komise prof. RNDr. Josefa Malka, CSc.,
DSc.: ,,Sebastian Schwarzacher comes from Austria. He wrote his master thesis at the
University of Freiburg in 2010. In 2013 he finished Ph.D. thesis under the guidance of
Solarge Deening at the Ludwig Maxmilian University of Miinchen and in the years 2014 —
2016 he came to our Faculty as the first PostDoc of the School of Mathematics. First
international PostDoc within the organizing School of Mathematics as the whole. After his
successfull two year‘s stay as the PostDoc he became an Assistant Professor in the department



of Mathematical Analysis and during that period he spent more than one year at the
University of Bonn in the group of Professor Velazquez. Since his position of the Assistant
Professor he was involved in a lot of teaching activities at two faculties. At our faculty he was
mainly focused on courses of Partial Differential Equations from Master students of
mathematical modelling, mathematical analysis and numerical mathematics, so these are the
courses PD 1, 2 and 3 and on the side of the Faculty of Social Sciences he was teaching the
basic courses Mathematics 1 and Mathematics 2. What is remarkable that during his position
of the Assistant Professor he was capable of leading a lot of Bachelor and Master theses.

Sebastian Schwarzacher successfully supervised one bachelor thesis (Jan Dopita) and three
M.S. theses (Antonin Cesik in Prague, Cidrilien Mindrilu and K. Kovalczyk in Bonn).

Currently, he is supervising one bachelor thesis (T. Ferkové) and two Ph.D. theses (Antonin
Cesik and Cidrilien Mindrilu). It is worth noting that the clarity and a high pedagogical level
of the introductory part of his habilitation thesis were appreciated by all three referees.

Sebastian also gives very clear and well prepared presentations at conferences and explains
the ideas in an excellent manner. Particularly Helmut Abers wished to mention it in the report.
Regarding Sebastian Schwarzacher research, this is focused on mathematics analysis of weak
solutions of problems associated with non-linear partial differential equations (PDEs) of
various type (especially stationary/evolutionary, elliptic/parabolic/hyperbolic, non-Newtonian
fluid mechanics or elasticity). Within this broad scope all his papers address difficult
problems standing at the frontier research in PDEs. During last seven years he started to focus
on problems in a new field, namely new topics and it was based on the joint result with
Dominic Breit and concerns the fluid structure interactions including compressible fluids. I
would say that for me it was surprising that usually people start with incompressible Navier-
Stokes equations first and then address the topics for compressible fluids later on as this is
more complicated but historically they started with this result based on Sebastian
Schwarzacher successfully receiving research projects: PRIMUS project from Charles
University, Junior Postdoc project from Czech Science Foundation and finally ERC Starting
grant (in the last case, this has happened through a national ERC CZ project based on his
success with his applications with ERC Starting grant passing to the second round. So what is
remarkable that candidate decided to include in his habilitation thesis not only those results
achieved in the years 2019 and 2020. In spring 2021, all the results included in his habilitation
thesis formed content of five submitted papers (sent for publication). Within a year, except for
one, all of them are published or accepted for publication in top journals. The achieved results
summarized in the habilitation thesis, as well as the unique expertise of Sebastian
Schwarzacher within the PDE community have been very highly appreciated by all three
reviewers of his thesis. He has several valuable contributions to the analysis of general
classes of non-linear partial differential equations, stationary and evolutionary. The candidate
sees that PDEs‘ analysis in connection with numerical methods as well rigorous
understanding of physical phenomenal. The candidate research approaches are convincingly
summarized with habilitation thesis that was evaluated by three international experts. Based
on the high quality and innovative methods presented in the thesis all of them unanimously
recommend the candidate to become the Associate Professor. Sebastian Schwarzacher is a
very strong mathematical analyst in the field of nonlinear PDEs with high international
recognition and a number of interesting results connected with innovative and original
methods he has developed. He has proven that he is capable of establishing his own research
program and organizing his own research group. Based on these facts, the committee
recommends to the Scientific Board of the Faculty of Mathematics and Physics to continue
the habilitation process of Dr. Sebastian Schwarzacher, and very strongly supports his
appointment as the Associate Professor.



Nasledovala nevefejna &ast zasedani: diskuse, ureni 2 skrutitorii a na zavér tajné hlasovani.
Piftomni ztistali ¢lenové védecké rady, ¢lenové habilitaéni komise, kdezto uchazec a hosté se

ze zasedani po dobu nevefejné &asti vzdalili.

Vyhlaseni vysledku hlasovani:

(Z celkového podtu 26 &lent védecké rady bylo na zasedani pfitomno 22 ¢lent a ti odevzdali
22 kladnych hlast, 0 hlasii zapornych a 0 hlast neplatnych, 0 se zdrZelo hlasovani).

Védecka rada se usnesla na navrhu, aby Sebastian Schwarzacher, Dr., byl jmenovan docentem
pro obor Matematika — matematickd analjza. Navrh bude postoupen na rektordt Univerzity

Karlovy.

Stav hlasovani

Pocet ¢lentt VR fakulty celkem 26
Podet pfitomnych ¢lent VR fakulty |22
Poéet kladnych hlast 20
Pocet zapornych hlast 0
Zdrzelo se 0
Pocéet neplatnych hlast 0

V Praze 172 -12- 2027
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