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Zodpovedny riesitel prof. Ing. Roman Martonak, DrSc.
Prijemca Univerzita Komenského v Bratislave - Fakulta matematiky, fyziky a

informatiky

Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra experimentalnej fyziky FMFI UK

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni
SISSA Trieste (Taliansko)

University of Southampton (UK)

LENS Firenze (Taliansko)

ETH Zurich (Svajéiarsko)

University Gainesville (USA)

AV CR Praha (CR)

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

v ramci projektu nevznikli patenty

Najvyznamnejsie publikacie (knihy, €élanky, prednasky, spravy a pod.) zhriiujice
vysledky projektu — uved’te aj publikacie prijaté do tlace

1. O. Kohulak and R. Martonak: New high-pressure phases of MoSe2 and MoTe2, Physical
Review B 95, 054105 (2017)

2. D. PlaSienka, R. Martoridk and M. C. Newton: Ab initio molecular dynamics study of the
structural and electronic transition in VO2, Physical Review B 96, 054111 (2017)

3. L. Kopnicky and R. Hlubina, Mean-field study of the Amperean pairing state, Phys. Rev. B
101, 024502 (2020).

4. F. Herman and R. Hlubina, Thermodynamic properties of Dynes superconductors, Phys.
Rev. B 97, 014517 (2018).

5. P. Marko$ and K. Muttalib: Phonon localization in surface-roughness dominated
nanowires, Phys. Rev. B 99, 134208 (2019).

Uplatnenie vysledkov projektu

Vsetky ciele projektu sa tykali zakladného vyskumu a ziskané vysledky rozSiruju poznatkovu
bazu. Ich praktické uplatnenie je mozné v dlh§om ¢asovom horizonte.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)
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Pri rieSeni projektu bol ziskany rad novych a vyznamnych vysledkov. Za najzaujimavejSie
povazujeme nasledujuce:

1. predpoved novych Strukturnych faz v MoSe2 a MoTe2

2. ab initio simulacia strukturneho prechodu vo VO2

3. zistili sme, ze ampérovsky parovaci stav nie je optimalnym stavom v modeloch s prud-
pradovymi interakciami

4. ukazali sme, Ze tedria Dynesovych supravodicov je termodynamicky konzistentna

5. numericky dbkaz lokalizacie akustickych fonénov v nanodrétoch s neusporiadanym
povrchom

6. experimentalny aj teoreticky dékaz existencie dvoch amorfnych faz v SO2

Celkovy pocet publikovanych prac v ramci projektu k 30.1.2020 je 17, priCom vSetky ¢lanky
boli publikované v karentovanych ¢asopisoch. Tento pocet je vysSi nez pédvodne planovany
(15) a v priebehu roku 2020 predpokladame zaslanie a publikaciu niekofkych dalSich
clankov. VsSetky €lanky boli zatial citované 36-krat. Su€astou projektu bol aj vzdelavaci kurz
vo forme prednasok na domace;j letnej Skole (Vitanova 2019). V ramci projektu boli Uspesne
obhajené 2 PhD prace (F. Herman a O. Kohulak) a 5 diplomovych prac. Diplomové prace B.
Rabatina, M. Rynika a M. Badina boli ocenené Cenou rektora UK. Vysledky projektu boli
tieZ prezentované na medzinarodnych konferenciach, a to aj vo forme viacerych pozvanych
prednasok. Na zaklade uvedenych skutoCnosti povazujeme ciele projektu za splnené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

Within the project we found a series of new and important results. Among the most
interesting ones we mention the following:

1. prediction of new structural phases in MoSe2 a MoTe2

2. ab initio simulation of structural transition in VO2

3. we have found that the Amperean pairing state is not an optimal state in models with
current-current interactions

4. we have shown that the theory of Dynes superconductors is thermodynamically
consistent

5. numerical evidence of the localization of acoustic phonons in surface-roughness
dominated nanowires

6. experimental and theoretical evidence for existence of two amorphous phases in SO2
Total number of published papers within the project as of 30 January 2020 is 17 and all
papers were published in journals listed in Current Contents. This number is higher than
originally planned 15 papers and in course of 2020 we expect to submit and publish few
more papers. All papers have so far been cited 36 times. Within the project we gave a series
of lectures at domestic summer school (Vitanova 2019). Within the project 2 PhD theses (F.
Herman a O. Kohulak) and 5 diploma theses were successfully defended. Diploma theses of
B. Rabatin, M. Rynik and M. Badin were awarded the Prize of the Rector of the Comenius
University. Results of the project were presented at international conferences including
several invited lectures. Based on these facts we consider the project goals as fulfilled.
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