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Anotacia:

Vysoko-entropické zliatiny (VEZ) predstavuji relativne nova triedu materialov, ktoré pritahuju
znaéni pozornost vd’aka excelentnym mechanickym a elektronickym vlastnostiam. VEZ su
zliatiny alebo zlu¢eniny, ktoré pozostavaji z niekol’kych zloziek (zvy¢ajne 4 a viac) s atomarnym
podielom medzi 5 az 35%. Vyznacuju sa vysokou mierou neusporiadania (vysoka konfiguracna
entropia) vdaka ndhodnému usporiadaniu jednotlivych zloziek v kryStidlovej mriezke.
V poslednom obdobi sa podarilo pripravit aj kvalitné tenké filmy VEZ, kde boli okrem iného
skimané aj supravodivé vlastnosti. Tenké filmy VEZ maji vysoky aplikacny potencial
Vv elektronickych obvodoch a zariadeniach pri extrémnych podmienkach. Nasim zamerom je
pripravit’ nitridované vzroky VEZ, za tufelom vylepSenia ich supravodivych vlastnosti.
Nitridovanie supravodicov prinieslo zna¢né zlepSenie supravodivych vlastnosti ako napr. zvySenie
hodnoty teploty prechodu do supravodivého stavu. Tenké vrstvy NbN st pouzivané pri konstrukecii
jedno-fotonového detektora, ktory sa pouziva na zabezpeCent kvantovii komunikaciu. Cielom
doktorandského Stiidia bude priprava nitridovanych tenkych filmov VEZ a ich charakterizacia.
Dalej meranie supravodivych vlastnosti ako kriticka teplota a horné kritické pole. Navyse bude
skuimany aj vplyv tlaku a hrabky. Student bude prevedeny cez pripravu a charakterizaciu vzoriek,
experimentalne skimanie, analyzu dat az po prezentaciu dosiahnutych vysledkov.

High-entropy alloys (HELs) represent a relatively new class of materials that have attracted
considerable attention due to their excellent mechanical and electronic properties. HEA are alloys or
compounds that consist of several components (usually 4 or more) with an atomic fraction between 5
and 35%. They are characterized by a high degree of disorder (high configurational entropy) due to the
random arrangement of constituents in the crystallographic sites. Recently, high-quality HEA thin
films have been successfully prepared, where superconducting properties were investigated. HEA thin
films have a high application potential in electronic circuits and devices under extreme conditions. Our
intention is to prepare nitride HEA thin films, in order to improve their superconducting properties.
Nitriding of superconductors brought significant improvement in superconducting properties such as
an increase the value of the transition temperature to the superconducting state. Thin layers of NbN are
used in the construction of a single-photon detector, which is used for secure quantum communication.
The goal of the doctoral study will be the preparation of nitrided HEA thin films and their
characterization as well as measurement of superconducting properties such as critical temperature and
upper critical field. In addition, the effect of pressure and thickness will be investigated. The student
will be guided through the preparation and characterization of samples, experimental research, data
analysis and the presentation of the achieved results.
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