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Hybrids @ Extreme, Strbské Pleso, Slovakia

12. Tomas Samuely: Yu-Shiba-Rusinov bands in hydrogenaded boron-doped diamond, 28.
6.-2. 7. 2021, workshop Superconducting Hybrids @ Extreme, Strbské Pleso, Slovakia
13. P. Samuely, Zeeman-driven superconductor-insulator transition in strongly disordered
MoC films. STM studies in transverse magnetic fields, 23. - 26. 8. 2021, International
conference on Research in superconductivity and beyond (Gerasim Eliashberg memorial
conference), Chernogolovka, Russia

14. P. Samuely, Quantum corrections to density of states of ultrathin strongly disordered
superconducting MoC films, 21. - 27. 10. 2021, 7th International Conference on
Supercnductivity and Magnetism, Milas-Bodrum, Turkey

15. P. Samuely, ,, Ising superconductovity in LaSeNbSe2“, SUPERSTRIPES, Ischia,
Taliansko, maj 2019

16. P. Szaba: ,, Field dependent density of states observed above the upper critical
magnetic field in strongly disordered MoC thin films*, 6.-10.10.2019, ELECTRON
CORRELATION IN SUPERCONDUCTORS AND NANOSTRUCTURES (ECSN-2019),
Odessa, Ukrajina

Uplatnenie vysledkov projektu

Vysledky dosiahnuté v ramcirieSenia tohto projektu budu hrat’ délezitu ulohu pri vyvoji
jedno-foténového detektora, ktory bude vyvinuty na baze vysoko neusporiadanych
supravodivych tenkych filmov MoC, MoN a NbN na Univerzite Komenského (skupina prof.
M. Grajcara) a na UPJS (skupina Dr. V. Komanického) v ramci rie$enia projektu SKQCI.
Cielom tohto projektu je vybudovanie Slovenskej narodnej kvantovej komunikacnej
infrastruktury.

V ramcirieSenia projektu sme vychovali 5 doktorandov.

Z fyzikalnych tém projektu sme realizovali 3 vyukové prednasky pre doktorandov na Letnych
Skolach fyziky tuhych latok v Liptovskom Jane v rokoch 2022 a 2023.

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

Hlavné vysledky projektu podla stanovenych ciefov mézeme zhrnut’ do nasledujucich
bodov:

Ciel 1. Stadium elektrénovych korelacii v neusporiadanych supravodicoch blizko izolaéného
stavu:

- zistili sme ze PSI vo vysoko neusporiadanych tenkych filmoch MoC a MoN sa realizuje
fermidnovou cestou tak v pripade rastucej neusporiadanosti, ako aj v pripade rastiuceho
magnetického pola

- identifikovali sme pred nami eSte nikdy nepozorovany unikatny prejav magneticky
zavislého Altshulerovho-Aronovovho efektu na vysoko neusporiadanych tenkych filmoch
- ukazali sme, Ze na tenkych filmoch MoC a NbN kvantové korekcie vo frekvencnej
zavislosti vodivosti hraju dolezitu ulohu aj pri vysokych frekvenciach

- zistili sme, ze feromagnetické klastre vodika na povrchu silne neusporiadaného
supravodivého borom dopovaného diamantu spésobuju vznik Yu-Shiba-Rusinovovych
stavov vo vnutri supravodivej energetickej medzery a tie vytvaraju charakteristické nano-
ostrov€eky na vodivostnych mapach povrchov.

- rozhranie medzi substratom a ultra-tenkym filmom méze byt zdrojom lokalneho pair-
breakingu

Ciel 2, Vplyv neusporiadania na supravodivost’ v tenkych filmoch kovovych hydridov:

- zistili sme, Ze tenké filmy vysoko-entropickych zliatin (VEZ) Nb-Ta-Hf-Ti-Zr vykazuju
odlidné supravodivé vlastnosti ako ked su vo forme objemovych materialov

- pri $tudiu vplyvu dusika na supravodivost v (TiNbMoTeW )Nx sme pozorovali osem
nasobné zvySenie Tc pri optimalnej koncentracii dusika X = 074. Merania tepelnej kapacity
a mikrokontaktovej spektroskopie ukazali, Ze vzorky su objemové supravodice BCS typu.

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

The main results of the project according to the objectives can be summarised in the
following points:

Aim 1. Study of electron correlations in disordered superconductors near the insulating
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state:

- Superconductor-insulator transition in highly disordered MoC and MoN thin films is realized
by the fermionic way both in the case of increasing disorder and in the case of increasing
magnetic field

- we have identified a unique manifestation of the magnetically dependent Altshuler-Aronov
effect in highly disordered thin films that have never been observed before

- we have shown that on MoC and NbN thin films quantum corrections in the frequency
dependence of the conductivity play an important role even at high frequencies

- we have demonstrated that ferromagnetic hydrogen clusters on the surface of strongly
disordered superconducting boron-doped diamond give rise to Yu-Shiba-Rusin states inside
the superconducting energy gap, and these form characteristic nano-islands on the
conductivity maps of the surfaces.

- the interface between the substrate and the ultrathin film can be a source of local pair-
breaking centers

Objective 2, Effect of disorder on superconductivity in metal hydride thin films:

- we find that thin films of high-entropy alloys (VEZ) of Nb-Ta-Hf-Ti-Zr exhibit different
superconducting properties than in the form of bulk materials

- When studying the effect of nitrogen on the superconductivity in (TiNbMoTeW )Nx, we
observed an eightfold increase in Tc at an optimum nitrogen concentration of X = 074.
Thermal capacitance and microcontact spectroscopy measurements showed that the
samples are bulk BCS-type superconductors.

Formular ZK, strana 4/4



