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Amyloidna agregacia predstavuje proces Struktirnej premeny nativnych proteinov na vysoko
usporiadané amyloidné fibrily s typickou sekundarnou Struktirou krizového B-skladaného listu.
Hoci su amyloidné fibrily tradi¢ne spajané s patologickymi stavmi oznaCovanymi ako amyloidozy,
su€asné vyskumy poukazuju aj na ich potencialne vyuZitie v oblasti biotechnologickych a
potravinarskych aplikacii, najma ako bioaktivhe proteiny s pridanou nutricnou hodnotou. a-
laktalbumin (a-LA) a lyzozym patria medzi dobre charakterizované globularne proteiny s
prirodzenym vyskytom v potravinovych matriciach. a-laktalbumin, protein pritomny v mlieku
cicavcov, a lyzozym, enzym nachadzajuci sa najma vo vajeCnom bielku a sekrétoch cicavcov,
predstavuju vhodné modelové systémy na Studium tvorby amyloidnych fibril a hydrogélov.
Lyzozym je znamy svojou vysokou stabilitou, antimikrobialnou aktivitou a schopnostou tvorit
amyloidné fibrily za definovanych denaturacnych podmienok, ¢o z neho robi atraktivny model pre
Studium vztahu medzi Strukturou, stabilitou a funkénymi viastnostami amyloidnych systémov.
Cielom dizertacnej prace je identifikovat a optimalizovat podmienky veduce k tvorbe amyloidnych
fibril a hydrogélov a-laktalbuminu a lyzozymu, najméd v pritomnosti réznych soli, rézneho pH,
réznej teploty a mieSania a ich detailna Strukturalna a morfologicka charakterizacia pomocou
biofyzikalnych metdd (fluorescencia, cirkularny dichroizmus, ATR-FTIR, AFM, polyakrylamidova
elektroforéza). Stabilita amyloidnych fibril a hydrogélov bude testovana v pritomnosti
proteolytickych enzymov (pepsin, trypsin a iné), detergentov ako je SDS a vybranych nanocastic s
ciefom posudit’ ich odolnost a interakcie v komplexnych systémoch. Praca sa tiez zameriava na
preskumanie potencialneho vyuzitia amyloidnych fibril a hydrogélov oboch proteinov v
potravinarskom sektore, a to ako vyzivovych dopinkov s pridanou nutricnou hodnotou alebo ako
nosi¢ov a stabilizatorov hydrofébnych bioaktivnych latok. Ziskané vysledky mézu prispiet k
lepSiemu pochopeniu spravania sa potravinovych amyloidnych Struktur v biologicky relevantnych
podmienkach a k objasneniu ich potencialu ako nutri€nych pripravkov novej generacie.

Amyloid aggregation is a process by which native proteins undergo a structural transformation into
highly ordered amyloid fibrils with a characteristic cross-B sheet secondary structure. Although
amyloid fibrils have traditionally been associated with pathological conditions known as
amyloidoses, recent research highlights their potential applications in biotechnology and the food
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industry, particularly as bioactive proteins with added nutritional value. a-Lactalbumin (a-LA) and
lysozyme are well-characterized globular proteins that naturally occur in food matrices. a-
Lactalbumin, a protein present in mammalian milk, and lysozyme, an enzyme found primarily in
egg white and mammalian secretions, represent suitable model systems for studying the formation
of amyloid fibrils and hydrogels. Lysozyme is known for its high stability, antimicrobial activity, and
ability to form amyloid fibrils under defined denaturing conditions, making it an attractive model for
investigating the relationship between structure, stability, and functional properties of amyloid
systems. The aim of this doctoral thesis is to identify and optimize conditions leading to the
formation of amyloid fibrils and hydrogels of a-lactalbumin and lysozyme, particularly in the
presence of various salts, different pH values, temperatures, and agitation, and to perform their
detailed structural and morphological characterization using biophysical methods (fluorescence
spectroscopy, circular dichroism, ATR-FTIR, atomic force microscopy, and polyacrylamide gel
electrophoresis). The stability of amyloid fibrils and hydrogels will be evaluated in the presence of
proteolytic enzymes (pepsin, trypsin, and others), detergents such as SDS, and selected
nanoparticles in order to assess their resistance and interactions in complex systems. The thesis
also explores the potential applications of amyloid fibrils and hydrogels of both proteins in the food
sector, either as nutritional supplements with added nutritional value or as carriers and stabilizers
of hydrophobic bioactive compounds. The obtained results may contribute to a better
understanding of the behavior of food-related amyloid structures under biologically relevant
conditions and to elucidating their potential as next-generation nutritional preparations.
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Amyloidné Struktdry su spajané s neurodegenerativnymi ochoreniami (Alzheimerova choroba,
Parkinsonova choroba), ale Coraz CastejSie sa uznava, ze amyloidové Struktary mézu vytvarat
vSetky proteiny, vratane proteinov nachadzajucich sa v potravinach (laktalbumin, laktoglobulin).
Délezité je identifikovat vhodné podmienky pre tvorbu amyloidnych agregatov a zarover moznost
predchadzat alebo zamedzit' tvorbe ochoreni, ktoré vzniknud poskodenim proteinov. Hlavnymi
ciemi prace bude pochopenie mechanizmov tvorby amyloidnych agregatov proteinov (lyzozym,
inzulin, laktalbumin a inych), ako aj identifikacia proteinovych amyloidnych inhibitorov (malé
molekuly, nanocastice, poly/peptidy). Vyuzivat sa budu roézne fyzikalno-chemické metody, hlavne
spektroskopické techniky (fluorescencia, cirkularny dichroizmus, ATR-FTIR), atomova silova
mikroskopia a PAGE elektroforéza.

Amyloid structures have been associated with neurodegenerative diseases (Alzheimer's disease,
Parkinson’s disease), but it is increasingly accepted that all proteins can form amyloid structures,
including food proteins (lactalbumin, lactoglobulin). It is important to identify favorable conditions
for the formation of amyloid aggregates and, at the same time, the possibility to prevent or
circumvent undesirable health effects by altering the protein. The main aims of this work will be to
understand the mechanisms of protein (lysozyme, insulin, lactalboumin and others) amyloid
aggregation as well as to identify protein amyloid inhibitors (small molecules, nanoparticles,
poly/peptides). Various physico-chemical methods will be used, especially spectroscopic
techniques (fluorescence, circular dichroism, ATR-FTIR), atomic force microscopy and PAGE
electrophoresis.
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Proteiny s vynimocnymi Strukturalnymi a funkénymi vlastnostami, ako su biokompatibilita,
biologicka odburatefnost, dostupnost a nizka schopnost vyvolavat imunitné alebo zapalové
reakcie tkaniv, predstavuju perspektivhe stavebné prvky biomaterialov, vratane hydrogélov. Tieto
materialy sa vyznacuju moznostou presnej kontroly mechanickej pevnosti, chemickej stability a
bioaktivity, vdaka ¢omu nachadzaju uplatnenie v tkanivovom inzinierstve, cielenom podavani
liekov a biosenzorike. Cielom dizertaénej prace je dizajn, priprava a detailné studium jedno- a
viaczlozkovych proteinovych a hybridnych hydrogélov so zameranim na vplyv jednotlivych zloZiek
a externych modifikacii na Strukturu, stabilitu a odozvu materialu na vonkajSie podmienky.Vysledky
tejto prace by mali viest k postupom pre tvorbu multifunkénych, programovatelnych materialov a
podporit’ ich vyuZitie v biomedicine, bioinZinierstve a nanotechnol6giach.

Protein-based hydrogels are a versatile class of biomaterials, valued for their biocompatibility,
biodegradability, and ability to self-assemble into well-defined nanostructures. Beyond purely
protein systems, hybrid hydrogels incorporating additional molecules or nanoparticles offer
expanded functionality and tunable properties. These materials can be precisely engineered in
terms of mechanical strength, chemical stability, and bioactivity, making them suitable for
applications in tissue engineering, drug delivery, and biosensing. The PhD thesis/dissertation will
explore the design and fabrication of single- and multi-component protein and hybrid hydrogels,
with a focus on how composition, crosslinking strategies, and external dopants influence structure,
stability, and responsiveness under physiologically relevant conditions. Advanced characterization
techniques will be employed to study nanostructure, self-assembly dynamics, and functional
performance. The outcomes of this work aim to provide practical guidelines for creating
multifunctional, programmable materials and to support their application in biomedical,
bioengineering, and nanotechnology contexts.

Literatura / Literature:

[1] Knowles, T.P.J & Buehler, M.J. Nanomechanics of functional and pathological amyloid
materials. Nature Nanotech 2011, 6, 469-479

[2] Iglesias V. et al. The dual nature of amyloids: From pathogenic aggregates to functional
biostructures. Biochem (Lond) (2024) 46 (6): 21-26.
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Kvantové materialy, ako su napriklad frustrované magnety, topologické izolatory, silne korelované
kovy alebo exotické supravodie, dnes zaujimaju popredné miesto v teoretickom i
experimentalnom Studiu tuhych latok a za¢inaju sa pouzivat' v aplikaciach spojenych s kvantovymi
technolégiami. Pochopenie zakladného stavu takychto systémov si vyzZzaduje ich skumanie
v extrémnych podmienkach, t.j. pri vefmi nizkych teplotach, vysokych magnetickych poliach Ci
tlakoch. Konkrétne by sa dizertaCna praca zaoberala Studiom vplyvu vysokého magnetického pola
a hydrostatického tlaku na tepelné, transportné a magnetické vlastnosti vybranych boridov a bérom
dopovanych diamantov pri kelvinovych az milikelvinovych teplotach.

Quantum materials, such as frustrated magnets, topological insulators, strongly correlated metals
or exotic superconductors, are highlights in the theoretical and experimental study of solids and are
beginning to be used in applications connected with quantum technologies. Understanding the
ground state of these systems requires their investigation under extreme conditions, i.e. at very low
temperatures, high magnetic fields or pressures. Specifically, the dissertation would deal with the
study of the influence of a high magnetic field and hydrostatic pressure on the thermal, transport
and magnetic properties of selected borides and boron-doped diamonds at kelvin to millikelvin
temperatures.

Literatura / Literature:

[1] KITTEL Ch., Uvod do fyziky pevnych latek, Academia, Praha, 1985

[2] GABANI S. et al., Magnetism and superconductivity of rare earth borides, Journal of Alloys and
Compounds 821 (2020), 153201

[3] GABANI S. a kol., Fyzika a technika vysokych tlakov II., skripta, UEF SAV Kosice, 2016

[4] ZHANG G. et al.: https://sites.google.com/view/gufeizhang/home/research-highlights?pli=1
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Vysoko-entropické zliatiny (VEZ) predstavuju relativne novu triedu materidlov, ktora je v
poslednom obdobi predmetom znacného zaujmu v oblasti zakladného, ako aj aplikovaného
vyskumu. Tieto zliatiny pozostavaju z niekolkych konstitu¢nych prvkov (4 - 6), pricom jednotlivé
prvky obsadzuju mriezkové pozicie s vysokym stupfiom vzajomného neusporiadania, t.j. s vysokou
konfiguracnou entropiou. Supravodivost VEZ, s prechodovou teplotou T do cca. 10 K a kritickym
magnetickym pofom do cca. 20 T, je velmi stabilnd a odolna voci réznym chemickym, ako aj
mechanickym vplyvom.

Témou navrhovanej dizertacnej prace bude priprava a vyskum vilastnosti novych supravodicov na
baze VEZ. Tieto budu zahriovat VEZ, do ktorych budu inkorporované lahké prvky, napr. dusik,
uhlik alebo vodik, ¢o povedie k zmenam ich supravodivych vlastnosti. NavySe bude skumany aj
vplyv tlaku a hrubky tenkych filmov VEZ na ich supravodivé parametre. Student bude pod vedenim
Skolitela participovat’ na priprave a charakterizacii vzoriek, experimentalnom vyskume, analyze dat
a prezentacii dosiahnutych vysledkov.

High-entropy alloys (HEAS) represent a relatively new class of materials, which has recently been
the subject of considerable interest in both basic and applied research. These alloys consist of
several constituent elements (4 - 6), while individual elements occupy lattice positions with a high
degree of disorder, i.e. with high configurational entropy. Superconductivity of HEAs, with transition
temperature T up to approx. 10 K and a critical magnetic field up to approx. 20 T, is very stable
and resistant to various chemical and mechanical influences.

The topic of the proposed dissertation will be the preparation and research of the properties of new
superconductors based on HEAs. These will include HEAs, which will incorporate light elements,
e.g. nitrogen, carbon or hydrogen, which will lead to changes in their superconducting properties.
In addition, the influence of pressure and thickness of HEAs thin films on their superconducting
parameters will also be investigated. Under the guidance of the supervisor, the student will
participate in the preparation and characterization of samples, experimental research, data
analysis and presentation of the achieved results.

Literatuara / Literature:
1. G. Prista$ et al., Acta Materialia 262 (2024) 119428.
2. G. Pristas et al., Physical Review B 107 (2023) 024505.
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Misfitové vrstvené dichalkogenidy prechodovych kovov (TMD) su intrinsicky necentrosymetrické
systémy. Ukazali sme [1-3], ze takéto 3D materialy mézu vykazovat kone¢nu medzivrstvovu
vodivost, pricom si zachovavaju vlastnosti plne dvojrozmernych TMD, vratane Isingovej
supravodivosti. Misfitové vrstvené TMD su prirodzené supermriezky zaloZzené na striedani vrstiev
chalkogenidu so Struktudrou typu rocksalt s kvadratickou symetriou (Q) a hexagonalnych (H) TMD s
variabilnym vrstvenim. Kombinuje sa v nich silnd spin-orbitalna vdzba a zabudované porusenie
inverznej symetrie. Budeme Studovat’ prenos naboja medzi Q a H vrstvami, anizotropiu transportu
medzi rovinami aj v rovine v normalnom a supravodivom stave a nereciproCny transport
supravodového prudu (supravodivy diddovy efekt).

Misfit layer transition-metal dichalcogenide (TMD) have been an intrinsically non-centrosymmetric
systems. We have shown [1-3] that such 3D materials can feature interlayer conductivity, while
retaining the properties of fully two dimensional TMDs, including Ising superconductivity. Misfit
layer TMDs are natural superlattices based on alternations of rocksalt chalcogenide layer with
quadratic symmetry (Q) and hexagonal (H) TMD with variable stacking. Strong spin—orbit
coupling, and built-in inversion breaking are combined. Charge transfer between Q and H layers,
out-of-plane and in-plane anisotropy in normals and superconducting state and non reciprocal
transport of supercurrent (superconducting diode effect) will be studied.

Literatura / Literature:

[1] P. Samuely et al., Phys. Rev. B 104, 224507 (2021)
[2] T. Samuely et al., Phys. Rev. B 108, L220501 (2023)
[3] D. Volavka et al., Phys. Rev. Lett. 136 (2026), 016002
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Neustaly tok plazmy unikajuci zo Sinka vo forme slnecného vetra je hlavnym spustacom
dynamickych procesov v prepojenom prostredi magnetosféry-ionosféry-termosféry Zeme. Ziarenie
hornej atmosféry, tzv. airglow, umoznuje ¢asovu a priestorovu vizualizaciu tychto procesov, a to
najma prostrednictvom emisie atomarneho kyslika Ol (630.0 nm). Ciefom prace je Studovat
konkrétne pripady a tiez Statistické analyzy vplyvu Struktdr sineéného vetra, najma tzv. CIRs
(Corotating Interaction Regions), na dynamiku airglowu vo vysokych geografickych Sirkach a tiez v
rovnikovej oblasti. Praca bude zamerana na spracovanie dat zo satelitov a pozemnych stanic
pomocou technik strojového uéenia. Ziskané poznatky prispeju k lepSiemu pochopeniu dosledkov
kozmickej plazmy na prostredie, ktoré vyznamne ovplyviiuje komunikaciu a prevadzku satelitov, a
teda je dblezité aj pre celu spolo¢nost.

The flow of plasma escaping from the Sun as solar wind is the main driver of dynamic processes in
the interconnected environment of the Earth's magnetosphere-ionosphere-thermosphere. The light
emission of the upper atmosphere, known as airglow, enables the temporal and spatial
visualization of these processes, particularly through the emission of atomic oxygen (Ol, 630.0
nm). The aim of the work is to study specific cases and also statistical analyses of the influence of
solar wind structures, especially CIRs (Corotating Interaction Regions), on the dynamics of airglow
at high latitudes and also in the equatorial region. The work will focus on processing space-based
and ground-based data using machine learning techniques. The knowledge gained will contribute
to a better understanding of the effects of space plasma on the environment, which significantly
affects satellite communications and operations and is therefore important for society as a whole.

Literatuara / Literature:

[1] Space Physics, Ch. T. Russell, J. G. Luhmann, and R. J. Strangeway, Cambridge Univ. Press,
2016

[2] Machine Learning Techniques for Space Weather, E. Camporeale, S. Wing, J. Johnson,
Elsevier, 2018

[3] Space Physics and Aeronomy, Y. Zhang, L. J. Paxton, American Geophysical Union, 2021
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Nazov odboru: Fyzika, Prirodovedecka fakulta UvPJS
Physics, Faculty of Science UPJS

Nazov Studijného programu: Fyzika (Jadrova a subjadrova fyzika)
Physics (Nuclear and subnuclear physics)

Nazov dizertaénej prace: Stadium vlastnosti top kvarku v protén-proténovych
zrazkach na experimente ATLAS

Study of top quark properties in proton-proton
collisions in ATLAS experiment

Meno Skolitela: RNDr. Pavol Strizenec, CSc.
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=4011

Konzultant: doc. RNDr. Jozef Urban, CSc.

https://www.sav.sk/?lang=sk&doc=user-org-user&user no=9153

Nazov fakultného pracoviska Skolitela: Oddelenie subnuklearnej fyziky
Ustav experimentalnej fyziky SAV, v. v. i., KoSice
https://websrv.saske.sk/uef/

Subnuclear Physics Department
Institute of Experimental Physics SAS, KoSice
https://websrv.saske.sk/uef/en/

Forma realizacie DS: denna / internal

Anotacia témy dizertacnej prace:

Top kvark, ako najtazsi zo znamych kvarkov ma vynimocné vlastnosti pre analyzu procesov, ktoré
moézu odhalit fyziku za Standartnym modelom (SM), pripadne prispiet k spresneniu parametrov
SM. Detektor ATLAS poskytuje data o produkcii a rozpadoch top kvarkov pri doteraz najvyssej
energii a vysokej Statistike produkcie. V tychto datach treba analyzovat mnoho réznych procesov
(u€inné prierezy rozpadov, spinové korelacie, vazbové konstanty,...), ako aj spresnit analyzy
urobené na nizSich energiach a menSej Statistike. Doktorandské Studium bude zamerané na
metodologicku pracu v kalorimetrii detektora ATLAS (prispevok k zlepSeniu kvality meranych dat v
prostredi vysokej svietivosti budiceho HL-LHC urychlovaéa), ako aj na niektoré z tychto analyz
vlastnosti top kvarku (v zavislosti na moznostiach a potrebe kolaboracie). Praca vyzaduje ziskanie
schopnosti pracovat a programovat v analyzacnom softwari ROOT, ako aj v softwarovom
prostredi detektora ATLAS (python a C++), porozumiet teoretickym predpovediam SM ako aj
dobré komunikacné schopnosti v anglickom jazyku (Casté prezentacie na kolabora¢nych
poradach). Poc€as Studia sa predpokladaju ako pobyty v CERNe, tak aj u¢ast na medzinarodnych
konferenciach a workshopoch.

Top quark, is the heaviest of all known quarks with extraordinary properties for analysis of
processes which could reveal physics beyond Standard Model (SM), eventually they could predict
SM parameters with higher precision. ATLAS detector is delivering top quark production and its
decay products data at highest energies ever and with high statistics. There is a need to analyze
these data for many processes (cross-sections, spin correlations, branching ratios,..), as well as to
repeat the analyses with higher precision and at lower energies and smaller statistics. The PhD
study will be focused on methodological tasks of ATLAS calorimetry (contribution to data quality
improvement in the high luminosity environment of the future HL-LHC accelerator), as well as on
some of these data analyses (according to the collaboration needs and ability). The work supposes
to acquire knowledge of programming in the ROOT analysis environment and in the ATLAS
software environment (python and C++). The understanding of theoretical SM prediction will also
be needed, as well as good communication skills in English (frequent presentations on
collaboration meetings). Visits to CERN and participation on international conferences and
workshops is assumed during the study.
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Literatuara / Literature:

[1] ATLAS Collaboration Climbing to the Top of the ATLAS 13 TeV data,
https://arxiv.org/abs/2404.10674

[2] F. Deliot, N. Hadley, S. Parke, T. Schwarz, Properties of the Top Quark,
https://arxiv.org/pdf/1803.00656

[3] P. Ferreira da Silva, Physics of the Top Quark at the LHC, Annual Review of Nuclear and

Particle Science, 2023.73:255-284

[4] The ATLAS Experiment at the CERN Large Hadron Collider: A Description of the Detector

Configuration for Run 3, https://arxiv.org/pdf/2305.16623

[5] https://root.cern.ch/ data analysis framework
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Nazov odboru: Fyzika, Prirodovedecka fakulta UvPJS
Physics, Faculty of Science UPJS

Nazov Studijného programu: Progresivne materialy
Advanced materials

Nazov dizertaénej prace: Magneticky makké nanokrystalické zliatiny pripravené
nekonvenénymi technikami tepelného spracovania

Soft magnetic nanocrystalline alloys prepared by
unconventional thermal processing techniques

Meno Skolitela: RNDr. Ivan Skorvanek, CSc.
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=4033

Konzultant: RNDr. Jozef Marcin, PhD.
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=4042
Ing. Branislav Kunca, PhD.
https://www.sav.sk/?lang=sk&doc=user-org-user&user no=10528

Nazov fakultného pracoviska skolitela: Oddelenie aplikovaneho magnetizmu a nanomaterialov
Ustav experimentalnej fyziky SAV, v. v. i., KoSice
https://websrv.saske.sk/uef/

Department of Applied Magnetism and Nanomaterials
Institute of Experimental Physics SAS, KoSice
https://websrv.saske.sk/uef/en/

Forma realizacie DS: denna / internal
Anotacia témy dizertacnej prace:

DizertaCna praca je zamerana na cielené ovplyviovanie Struktury a magnetickych vlastnosti
nanokrystalickych zliatin na baze 3-d kovov pomocou nekonvenénych technik tepelného
spracovania. Planujeme pri tom pouzit aparaturu na ultra-rychle Zihanie tenkych kovovych pasok
skonstruovanu na UEF SAV, ktora na rychly ohrev vyuziva vopred predhriate masivne medené
bloky priCcom typické Casy Zihania su v rozsahu niekolkych sekund. V porovnani s klasickymi
technikami tepelného spracovania umoznuje vysoka rychlost ohrevu v tomto zariadeni podstatne
rozSirit rozsah kompoziénych zlozeni, ktoré su este schopné vytvarat nanokrystalicku Strukturu.
DalSou nekonvenénou technikou tepelného spracovania bude Zihanie vo vysokom magnetickom
poli. Vo vybranych systémoch zliatin sa zameriame na Studium zmien ich Struktirnych a
magnetickych vlastnosti. Hlavnym ciefom prace je zlepSenie funkénych vlastnosti Studovanych
materialov pre ich potencialne aplikacie v technickej praxi.

The PhD thesis is focused on the employment of unconventional techniques of thermal processing
in order to tailor the structural and magnetic properties of nanocrystalline alloys based on 3-d
metals. We plan to use facility for ultra-rapid annealing of thin metallic ribbons constructed recently
at IEP SAS. In this facility, the annealed samples are clamped between pair of the pre-heated
massive Cu-blocks and typical annealing times take few seconds. High heating rates and much
shorter processing times as compared to conventional annealing allow extend the composition
interval where the annealed samples are still capable to form nanocrystalline structure. The other
technique of thermal processing in this work is the annealing in a presence of high magnetic fields.
We plan to perform a detailed study of structural and magnetic properties of selected alloy
systems. The main goal of thesis is improvement of functional properties of studied materials for
potential technical applications.
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Nazov odboru: Fyzika, Prirodovedecka fakulta UvPJS
Physics, Faculty of Science UPJS

Nazov Studijného programu: Fyzika (Teoreticka fyzika)
Physics (Theoretical physics)

Nazov dizertaénej prace: Skumanie diskrétnej gravitacie, paradoxu ¢iernych
dier a tiez kvantovych javov pre rézne kozmologické
objekty ako aj nanostruktury

Exploring of discrete gravity, black hole paradox and
also quantum phenomena for various kinds of
cosmological objects as well as nanostructures

Meno Skolitela: RNDr. Richard Pin¢ak, PhD.

https://www.sav.sk/?lang=sk&doc=user-org-user&user no=6283

Konzultant: RNDr. Michal Pudlak, CSc.

https://www.sav.sk/?lang=sk&doc=user-org-user&user no=4022

Nazov fakultného pracoviska skolitela: ~Oddelenie teoretickej fyziky
Ustav experimentalnej fyziky SAV, v. v. i., KoSice
https://websrv.saske.sk/uef/

Department of Theoretical Physics
Institute of Experimental Physics SAS, KoSice
https://websrv.saske.sk/uef/en/

Forma realizacie DS: denna / internal
Anotacia témy dizertacnej prace:

Interpretacie vznikajucich priestorov (,emerging spaces“) pomocou nového geometrického /
topologického pristupu zavedeného PNDP-varietami, t.j. konkrétnym druhom Einsteinovej
sekvencne deformovanej variety, ktora z diferencialno-geometrického hladiska umoznuje pokryt
SirSiu 8kalu réznych presnych rieSeni Einsteinovej rovnice pola, bez toho, aby sa vyrazne
skomplikovali vypocty v porovnani s Einsteinovymi deformovanymi varietami. Cielom prace bude
objasnit zakladnu fyziku nad rdamec Standardného modelu, a to aj skumanim toho, ako by
diskrétne gravitacné ucinky ovplyvnili pohyb €astic so spinom alebo bez v gravitaCnych poliach.
Dufame, ze preskiumanim tychto konceptov poskytneme cenné poznatky o povahe dimenzii a ich
vplyve na gravitaciu a fundamentalne fyzikalne sily, ¢im sa vyrieSia existujiuce nezrovnalosti
v su€asnych kozmologickych modeloch ako aj nanoStrukturach.

Interpretation of emerging spaces using a new geometric / topological approach introduced by
PNDP-manifolds, i.e., particular kind of the Einstein sequential warped-product manifold, which
allow to cover a wider variety of exact solutions of Einstein's field equation from a differential
geometric point of view, without complicating the calculations comparing to the Einstein warped-
product manifolds. We will seek to shed light on the underlying physics beyond the Standard
model, also by the examination how discrete gravitational effects would affect the motion of spin or
spinless particles in a gravitational fields. By exploring these concepts, we hope to provide
valuable insights into the nature of dimensions and their impact on gravity and fundamental forces,
thus addressing existing inconsistencies in current cosmological models as well as nanostructures.
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FORMULAR PRE VYPISANIE TEMY DIZERTACNEJ PRACE

Navrh na vypisanie témy doktorandskej dizertacnej prace na FEI TUKE externou vzdelavacou
institdciou — UEF SAV v. v. i. KoSice pre akademicky rok 2026/2027

Meno a priezvisko Skolitela (vratane titulov):
Karol Flachbart, doc. RNDr. DrSc., konzultant: Gabriel Pristas, RNDr. PhD.

Navrhovana téma dizertacnej prace (v SJ aj Al):
Nové supravodice na baze vysokoentropickych zliatin
New superconductors based on high entropy alloys

Studijny program a forma: Fyzikdlne inZinierstvo progresivnych materialov, dennd forma

Vybrana casopisecka publikacia skolitela, ktora sa viaze k navrhovanej téme:

[1] G. Pristds, ..., K. Flachbart, Multiple Tc enhancement in superconducting TINbMoTaW high
entropy alloy films through tailored N incorporation, Acta Mater. 262 (2024) 119428. IF=9.4

[2] G. Pristds, ..., K. Flachbart, Effect of C and N on the superconducting properties of
(NbMoTaW)1CxNy carbonitride films, Materials 18 (2025) 3732. IF=3.5

Pocet citdcii Skolitel'a podl'a WOS s vylicenim autocitacii: 1700 H-index (WOS): 25

Iny parcidlny ukazovatel $kolitela (napr. iéast na rieSenom projekte):
Téma dizertacnej prace bude rieSena v rdamci schvaleného projektu VEGA 2/0091/24.

Podrobnejsi opis témy (stru¢na anotacia alebo abstrakt):

Vysoko-entropické zliatiny (VEZ) predstavuju relativne novu triedu materidlov, ktord je v
poslednom obdobi predmetom znacného zaujmu v oblasti zdkladného, ako aj aplikovaného
vyskumu. Tieto zliatiny pozostavaju z niekolkych konstitu¢nych prvkov (4 - 6), pricom jednotlivé
prvky obsadzuju mriezkové pozicie s vysokym stupfiom vzajomného neusporiadania, t.j. s vysokou
konfiguraénou entropiou. Supravodivost VEZ, s prechodovou teplotou Tc do cca. 10 K a kritickym
magnetickym pofom do cca. 20 T, je velmi stabilna a odolna voci r6znym chemickym ako aj
mechanickym vplyvom.

Témou navrhovanej dizertacnej prace bude priprava a vyskum vlastnosti novych supravodi¢ov na
baze VEZ. Tieto budu zahriiovat VEZ, do ktorych budu inkorporované lahké prvky, napr. dusik, uhlik
alebo vodik, ¢o povedie k zmene ich supravodivych vlastnosti. Vysledky prezentované v pracach
[1,2] napr. ukazuju, Ze inkorporacia dusika a uhlika do VEZ vedie k mnoho-nasobnému zvyseniu
prechodovej teploty Tc.

Vyskum vramci dizertatnej prace bude realizovany v Centre fyziky nizkych teplét Ustavu
experimentalnej fyziky SAV, ktoré ma k dispozicii vSetku potrebnu infrastruktuiru.

Datum a podpis Skolitela: 6. 2. 2026

Datum, vyjadrenie a podpis zastupcu UEF SAV v. v. i. KoSice:

Datum, vyjadrenie odborovej komisie FEI TUKE a podpis jej predsedu:

Datum, vyjadrenie a podpis veduceho Skoliaceho pracoviska (dekan FEI TUKE):




FORMULAR PRE VYPISANIE TEMY DIZERTACNEJ PRACE

Navrh na vypisanie témy doktorandskej dizertacnej prace na FEI TUKE externou vzdeldavacou
inStitGciou — UEF SAV, v. v. i. KoSice pre akademicky rok 2026/2027

Meno a priezvisko Skolitela (vratane titulov):
doc. RNDr. Slavomir Gabani, PhD. konzultant: prof. Gufei Zhang

Navrhovana téma dizertacnej prace (v SJ aj Al):
Kvantové materidly v extrémnych podmienkach
Quantum materials under extreme conditions

Studijny program a forma: Fyzikdlne inZinierstvo progresivnych materialov (forma: dennd)

Vybrana ¢asopisecka publikacia skolitela, ktora sa viaze k navrhovanej téme:

[1] S. Gabani et al., Magnetism and superconductivity of rare earth borides, Journal of Alloys and
Compounds 821 (2020), 153201

[2] S. Gabani a kol., Fyzika a technika vysokych tlakov Il., skripta, UEF SAV Kogice, 2016

[3] ZHANG G. et al.: https://sites.google.com/view/gufeizhang/home/research-highlights?pli=1

Pocet citdcii Skolitel'a podl'a WOS s vylicenim autocitacii: 950 H-index (WOS): 21

Iny parcialny ukazovatel $kolitela (napr. G€ast na rieSenom projekte):
Veddci projektov APVV-23-0226, VEGA 2/0034/24

Podrobnejsi opis témy (stru¢na anotacia alebo abstrakt):

Kvantové materidly, ako su napriklad frustrované magnety, topologické izolatory, silne korelované
kovy alebo exotické supravodi¢e, dnes zaujimaju popredné miesto v teoretickom i
experimentalnom studiu tuhych latok a zacdinaju sa pouzivat v aplikaciach spojenych s kvantovymi
technolégiami. Pochopenie zdkladného stavu takychto systémov si vyZaduje ich skdmanie
v extrémnych podmienkach, t.j. pri velmi nizkych teplotach, vysokych magnetickych poliach ¢i
tlakoch. Konkrétne by sa dizertacnd prdca zaoberala studiom vplyvu vysokého magnetického pola
a hydrostatického tlaku na tepelné, transportné a magnetické vlastnosti vybranych boridov
a bérom dopovanych diamantov pri kelvinovych az milikelvinovych teplotach.

Datum a podpis Skolitela: 6. 2. 2026

Datum, vyjadrenie a podpis zastupcu UEF SAV, v. v. i., KoSice:

Datum, vyjadrenie odborovej komisie FEI TUKE a podpis jej predsedu:

Datum, vyjadrenie a podpis veduceho Skoliaceho pracoviska (dekan FEI TUKE):




FORMULAR PRE VYPISANIE TEMY DIZERTACNEJ PRACE

Navrh na vypisanie témy doktorandskej dizertacnej prace na FEI TUKE externou vzdeldavacou
inStitGciou — UEF SAV, v. v. i. KoSice pre akademicky rok 2026/2027

Meno a priezvisko Skolitela (vratane titulov):
RNDr. Veronika Lackova, PhD.

Navrhovana téma dizertacnej prace (v SJ aj Al):
Hybridné polarne kvapalné dielektrika
Hybrid polar liquid dielectrics

Studijny program a forma: Fyzikdlne inZinierstvo progresivnych materialov (forma: dennd)

Vybrana ¢asopisecka publikacia skolitela, ktora sa viaze k navrhovanej téme:

[1] V. Lackova et al., The collective ordering of magnetic nanoparticles in a nematic liquid crystal,
Journal of Magnetism and Magnetic Materials 589 (2024), 171616

[2] V. Lackova et al., Clustering in ferromagnetics-The effect of magnetic collective ordering,
iScience 24 (2021), 103493

Pocet citdcii Skolitel'a podl'a WOS s vylic¢enim autocitacii: 209 H-index (WOS): 8

Iny parcialny ukazovatel $kolitela (napr. G€ast na rieSenom projekte):
Veduca projektu z Planu obnovy a odolnosti ¢. 09103-03-V04-00298

Podrobnejsi opis témy (stru¢na anotacia alebo abstrakt):

Vyskum feroelektrickej nematickej fazy kvapalnych krystalov v hybridnych systémoch dopovanych
nanocasticami predstavuje v suéasnosti jednu z kli¢ovych tém v oblasti soft condensed matter.
Tato faza je unikatnym polarnym fluidnym systémom s extrémnou dielektrickou permitivitou a
vyraznou spontdnnou polarizaciou, ¢o ju predurcuje na vyvoj pokrocilych kvapalnych dielektrik.
Osobita pozornost sa venuje analyze vplyvu nanocastic na dielektrickd stabilitu, transport naboja
a obrovsky elektroviskézny jav v multi-stimulaénych poliach. Kli¢ovym vedeckym cielom prace je
objasnit interakciu medzi spontannou polarizaciou a lokdlnymi polfami nanodcastic, ¢o je
nevyhnutnym predpokladom na ndvrh novej generacie vysokovykonnych senzorov a aktuatorov v
materidlovom inZinierstve.

Datum a podpis Skolitela: 6. 2. 2026

Datum, vyjadrenie a podpis zastupcu UEF SAV, v. v. i., KoSice:

Datum, vyjadrenie odborovej komisie FEI TUKE a podpis jej predsedu:

Datum, vyjadrenie a podpis veduceho Skoliaceho pracoviska (dekan FEI TUKE):




