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Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra experimentalnej fyziky FMFI UK

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

SISSA Trieste (Taliansko)
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University Cardiff (UK)

Uni Goettingen, Nemecko
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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.) zhrnujuce
vysledky projektu — uved’te aj publikacie prijaté do tlace

A1 Matej Badin and Roman Martoriak, Nucleating a Different Coordination in a Crystal
under Pressure: A Study of the B1-B2 Transition in NaCl by Metadynamics, Phys. Rev. Lett.
127, 105701 (2021)

A2 Jinwei Yan, Ondrej Téth, Wan Xu, Xiao-Di Liu, Eugene Gregoryanz, Philip Dalladay-
Simpson, Zeming Qi, Shiyu Xie, Federico Gorelli, Roman Martoridk, and Mario Santoro,
High-Pressure Structural Evolution of Disordered Polymeric CS2, J. Phys. Chem. Lett. 2021,
12, 7229-7235

B1 D. Kavicky, F. Herman, R. Hlubina, Model-independent determination of the gap function
of nearly localized superconductors, Phys. Rev. B 105, 214504 (2022)

B2 A. Skrlec, R. Hlubina, Eliashberg-like theory for Dynes superconductors, Phys. Rev. B
109, 014507 (2024)

Uplatnenie vysledkov projektu
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VSetky ciele projektu satykali zakladného vyskumu a ziskané vysledky rozSiruju poznatkovu
bazu. Ich praktické uplatnenie je mozné v dih§om ¢asovom horizonte.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Za najzaujimavejSie vysledky povaZujeme nasledujuce:

A1 Priama demonstracia homogénnej nukleacie v Strukturnom fazovom prechode krystal-
kryStal pomocou dynamickej simulacie a zaroven ukazka pouzitelnosti koordinacného Cisla
ako jednoduchej a generickej kolektivnej premennej pre simulaciu tlakom indukovanych (aj
inych) Strukturnych prechodov pomocou metadynamiky. Vysledok otvara cestu k
predpovediam vysledkov Strukturnych fazovych prechodov.

A2 Preskumanie evolucie Struktury pri tlakom indukovanej polymerizacii molekularnej fazy
CS2.

B1 Navrh novej metddy, ktora umoznuje z merani tunelovej hustoty stavov priamo
extrahovat’ komplexnu funkciu energetickej medzery A(w) v silno neusporiadanych
supravodi¢och v blizkosti prechodu kov-izolant.

B2 Vlypracovanie modifikovanej EliaSbergovej tedrie pre supravodice, ktora zohladriuje
dynesovské spravanie v désledku naruSania parov elastickymi rozptylmi elektrénov.
Celkovy pocet publikacii v karentovanych €asopisoch (vratane Spickovych) v ramci projektu
k 18.7.2024 je 13. V priebehu r. 2024 predpokladame zaslanie a publikaciu niekolkych
dalSich ¢lankov. VSetky €lanky boli zatial citované 87 krat. Su¢astou projektu bola aj
organizacia série Letnych §kél fyziky kondenzovanych latok v Liptovskom Jane v r. 2022,
2023 a 2024. V ramci projektu bolo uspesSne obhajenych 5 PhD prac a 5 diplomovych prac
(2 diplomové prace ziskali Cenu rektora UK). Vysledky projektu boli prezentované na
medzinarodnych konferenciach (vratane niekofkych pozvanych prednasok).

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

Among the most interesting results we mention the following:

A1 Direct demonstration of homogeneous nucleation in a structural phase transition crystal-
crystal via dynamical simulations as well as demonstration of the applicability of the
coordination number as a simple generic collective variable for simulation of pressure-
induced (and other) structural transitions by metadynamics. The result opens way to
prediction of outcomes of structural phase transitions.

A2 Study of structural evolution in pressure-induced polymerization of molecular CS2.

B1 Proposal of a new method for extraction, from the measured tunneling density of states,
of the complex gap function A(w) in strongly disordered superconductors in the vicinity of the
metal-insulator transition.

B2 Elaboration of a modified Eliashberg theory of superconductors which takes into account
the Dynes phenomenology caused by elastic pair-breaking scattering of the electrons.

Total number of papers published within the project in journals listed in Current Contents
(including high-profile journals) as of 18 July 2024 is 13. In course of 2024 we expect to
submit and publish few more papers. All these papers have been sofar cited 87 times. Part
of the project was also the organization of a series of Summer school of Condensed Matter
Physics (Liptovsky Jan 2022, 2023 and 2024). Within the project 5 PhD theses and 5
diploma theses were successfully defended (2 diploma theses were awarded the Prize of
the Rector of the Comenius University). Results of the project were presented at
international conferences including several invited lectures.
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