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PRIRODOVEDECKA FAKULTA UPJS

Studijny program: Biofyzika

Garant UEF SAV: MUDr. Andrey Musatov, DrSc.

Téma: Ampyloidné Struktiiry proteinov - vplyv interakénych partnerov na ich tvorbu
a morfologiu

Skolitel: Doc. RNDr. Zuzana GaZova, CSc.

Konzultant: RNDr. Andrea AntoSova, PhD.

Forma Stadia: denna - SAV

Anotacia: Tvorba proteinovych amyloidnych agregitov a ich akumulacia v roéznych
tkanivach su hlavnymi patologickymi znakmi tzv. amyloidoz, ku ktorym patri Alzheimerova
choroba, diabetes mellitus a systémova lyzozymova amyloidoza. Tieto ochorenia nie su
Vv sucasnosti vylieCitelné aj kvoli tomu, ze presny mechanizmus tvorby amyloidnych
agregatov doteraz nie presne objasneny. Hlavnymi ciel'mi prace bude identifikovat’ faktory
veduce k inicidcii tvorby amyloidnych Struktur proteinov spojenymi s vySSie uvedenymi
ochoreniami (Abeta peptid, inzulin a lyzozym) ako aj charakterizovat vplyv interakénych
partnerov (i6ny, malé molekuly, nanocastice, poly/peptidy) na vznik amyloidnych agregatov.
Vyuzivat’ sa budu rézne fyzikdlno-chemické metody, hlavne spektroskopické a kalorimetrické
techniky, atdmova silova mikroskopia a d’alSie mikroskopické metodiky.

Title: Amyloid structures of proteins — effect of interaction partners on their formation and
morphology

Supervisor: Assoc. Prof. Zuzana GaZova

Co-supervisor: Dr. Andrea AntoSova

Form of study: Internal - Slovak Academy of Sciences

Annotation: The formation of protein amyloid aggregates and their accumulation in various
tissues are the main pathological features of the so-called amyloidoses as Alzheimer's disease,
diabetes mellitus and systemic lysozyme amyloidosis. These diseases are currently not
treatable due to the fact that exact mechanisms of amyloid aggregate formation has not been
elucidated yet. The main aims of this work will be to identify factors promoting the formation
of protein amyloid structures associated with the above diseases (Abeta peptide, insulin and
lysozyme) as well as to characterize the influence of interaction partners (ions, small
molecules, nanoparticles, poly/peptides) on amyloid aggregation. Various physico-chemical
methods will be used, especially spectroscopic and calorimetric techniques, atomic force
microscopy and other microscopic methodologies.
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Téma: Biomedicinske ,,lab-on-chip* aplikdacie s vyuZitim polymerizovanych mikroStruktiur
a ich automatizdacia

Skolitel’: Doc. Ing. Zoltan Tomori, CSc.

Konzultant: Doc. RNDr. Gregor Bané, PhD. (PF UPJS)

Forma s$tudia: dennda - SAV

Anotacia: Trend miniaturizacie smeruje k transformacii biomedicinskych experimentalnych
technik do podoby ,,lab-on-chip*“ (LOC) aplikécii. Tieto €asto vyuzivaju princip optickej
pinzety, kde laserové luce ovladaju mechanické mikroStruktary pripravené dvojfotonovou
polymerizaciou a integrované do mikrofluidného LOC prostredia. Hlavnym cielom PhD
prace je automatizacia LOC aplikacii, pri ktorych inteligentny algoritmus s autonémnym
spravanim ovlada trajektorie manipulujucich laserovych luc¢ov a to na zéklade analyzy obrazu
okolitého prostredia. Z hl'adiska experimentalnych cielov bude pozornost’ zamerana na dve
oblasti LOC aplikécii a to mikroreoldgiu (meranie viskozity okolitého kvapalného prostredia
na zéklade deformacie -elastickych mikro-pruziniek) a na mikromanipulaciu so zivymi
bunkami (zachytenie, transport a uvolnenie jednotlivych zivych buniek pomocou svetlom
riadenych elastickych mikrorobotov).

Title: Biomedical lab-on-chip applications based on polymerized microstructures and their
automation

Supervisor: Assoc. Prof. Zoltan Tomori

Co-supervisor: Assoc. Prof. Gregor Bané

Form of study: Internal - Slovak Academy of Sciences

Annotation: The trend of miniaturization aims to transform biomedical experimental
techniques into “lab-on-chip” (LOC) applications. They often exploit the optical tweezers
principle, where the laser beams drive the mechanical microstructures fabricated by two-
photon polymerization and integrated into a microfluidic LOC environment. The main goal of
PhD work is to automate LOC applications, where an intelligent autonomous algorithm
controls the trajectories of manipulating laser beams according to the image analysis of the
surrounding environment. In terms of experimental objectives, attention will be focused on
two areas of LOC applications, namely microreology (measurement of the viscosity of the
surrounding fluid environment based on deformation of elastic micro-springs) and the
micromanipulation with living cells (grabbing, transport and releasing of the individual living
cells using the light-driven elastic micro-robots).
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Studijny program: V§eobecn4 fyzika a matematicka fyzika

Garant SAV: RNDr. Pavol Farkasovsky, DrSc.

Téma: Stidium univerzdlnych vlastnosti turbulentnych systémov metédami kvantovej teérie
pola

Skolitel: RNDr. Marian Juré¢isin, PhD.

Forma S$tudia: denna - SAV

Anotacia: Metodami kvantovej tedrie pola bude Studovany vplyv rdéznych naruSeni
symetrie turbulentnych prostredi na univerzalne vlastnosti difiznych procesov v takychto
prostrediach ako aj na anomalne Skéalovanie korelaénych funkcii pasivnych skaldrnych
(napriklad teplotné pole v atmosfére) a vektorovych (napriklad magnetické pole v elektricky
vodivom turbulentnom prostredi) primesovych poli.

Title: Study of universal properties of turbulent systems using quantum field theory
methods

Supervisor: Dr. Marian Jur¢iSin

Form of study: Internal - Slovak Academy of Sciences

Annotation: Using quantum field theory methods, the influence of various symmetry
breakings in turbulent environments on the universal properties of diffusion
processes in such systems as well as on the anomalous scaling of correlation
functions of passive scalar (e.g., the temperature field in the atmosphere) and vector (e.g., the
magnetic field in conductive turbulent environments) admixture fields will be studied.
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Studijny program: Fyzika kondenzovanych litok a akustika

Garant SAV: Prof. RNDr. Peter Samuely, DrSc.

Téma: Supratekuté 3He-B ako modelovy systém pre Q-bity
Skolitel: RNDr. Peter Skyba, DrSc.

Konzultant; RNDr. Marcel Clovetko, PhD.

Forma Studia: dennd - SAV

Anotacia: V supratekutom 3He-B existuje cela paleta roznych stavov s koherentnou
precesiou spinov, ktoré je mozno povazovat za Bose-Einsteinov kondenzat magnonov, t.j.
systém excitacii, ktoré sa nachadzaju v kvantovom koherentnom stave. Ciel'om dizertacnej
prace je: (i) ukazat, ze pomocou technik jadrovej magnetickej rezonancie tieto stavy je
mozno pouzivat ako modelovy systém pre Stidium vlastnosti Q-bitov t.j. Ze tieto stavy
vykazuju vlastnosti Q-bitov, (ii) Studovat’ a identifikovat’ procesy vedice k dekoherencii v
takychto Q-bitoch, (iii) realizovat’ experiment s dvoma interagujicimi Q-bitmi na baze stavov
s koherentnou precesiou spinov v supratekutom 3He-B.

Title: Superfluid 3He-B as a model system for Q-bits
Supervisor: Dr. Peter Skyba

Co-supervisor: Dr. Marcel Cloveéko

Form of study: Internal - Slovak Academy of Sciences

Annotation: There exists a whole set of various states with coherent spin precession in
superfluid 3He-B, which are cosidered to be the Bose-Einstein condensates of magnons i.e.
the systems of excitations being in one quantum coherent state. Aim of this disertation is (i)
to show that using NMR techniques these states can be used as a model system to study the
properties of Q-bits, i.e. that these states manifest the properties of Q-bits, (ii) to study and to
determine processes leading to the decoherence in these states, and (ii) to perform an
experiment with two mutualy interacting Q-bits created using the states with coherent spin
precession in superfluid 3He-B.



Ustav experimentalnej fyziky
Slovenskej akadémie vied

Watsonova 47, 040 01 KoSice
3 Tel.: 055 792 2201, Fax: 055 633 6292, E-mail: sekr@saske.sk

<
IV,"’VIJ. nad®

Studijny program: Progresivne materiily

Garant SAV: RNDr. Tvan Skorvanek, CSc.

Téma: Vplyv Struktury na funkcéné vlastnosti tenkych vrstiev a nanodrotov na badze
Heuslerovych zliatin

Skolitel: Doc. Ing. Ondrej Milkovi¢, PhD.

Konzultant: RNDr. Ladislav Galdun, PhD.

Forma studia: dennd - SAV

Anotacia: Ciel'om prace je prestudovat’ vplyv Struktiry na funkéné vlastnosti tenkych vrstiev
a nanodrotov na baze Heuslerovych zliatin. Preskimat’ vplyv Struktirneho usporiadania na
spinovu polarizaciu, magnetokaloricky jav, jav tvarovej pamite a pod. Najst kritické
parametre, ktoré ovplyviiuji usporiadanie krystalickej mriezky Heuslerovych tenkych vrstiev
a nanodrdtov.

Title: Influence of structure on functional properties of thin films and nanowires based on
Heusler alloys

Supervisor: Assoc. Prof. Ondrej Milkovi¢

Co-supervisor: Dr. Ladislav Galdun, PhD.

Form of study: Internal - Slovak Academy of Sciences

Annotation: The aim of the thesis is to find the effect of structure on the functional properties
of thin films and nanowires based on Heusler alloys. To find the effect of structural ordering
on spin polarisation, magnetocaloric effect, shape memory effect, etc. To determine critical
parameters the governs crystalline structure ordering of Heusler thin films and nanowires.
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FAKULTA ELEKTROTECHNIKY A INFORMATIKY TUKE

Studijny program: Fyzikilne inZinierstvo progresivnych materialov

Garant UEF SAV: Doc. RNDr. Karol Flachbart, DrSc.

Téma: Frustrované kovové magnetické systémy

Title: Frustrated metallic magnetic systems

Skolitel': Doc. RNDr. Slavomir Gabani, PhD.

Konzultanti: RNDr. Mata§ Orendaé, PhD., RNDr. Gabriel Pristas, PhD.
Forma S$tudia: dennda - SAV

Anotacia: Oboznamenie sa s tedriou frustrovanych magnetickych systémov a ich doteraj$im
experimentalnym Studiom v triede boridov vzacnych zemin. Vykonanie experimentalneho
Stidia transportnych, magnetickych a tepelnych vlastnosti vybranych tetraboridov
a dodekaboridov vzacnych zemin pri nizkych teplotach, vysokych tlakoch a magnetickych
poliach. Zakladnym ciel'om prace je prispiet’ k celkovému pochopeniu problematiky, ktora sa
rie$i v ramci niekol’kych domacich aj zahrani¢nych projektov.

Literatura:

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

[2] RAMIREZ A.P., Strongly geometrically frustrated magnets, Annual Review of Materials
Science 24, 1994, 453-480

[3] FARKASOVSKY P., CENCARIKOVA H. Kooperativne javy v sistave silne
korelovanych fermionov, Slovenska fyzikalna spoloc¢nost’, Kosice, 2001

[4] GABANI S., FLACHBART K., SIEMENSMEYER K., MORI T., Magnetism and
superconductivity of rare earth borides, Journal of Alloys and Compounds 821, 2020, 153201
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Téma: Vplyv Ziarenia na proteinové nanocasticové komplexy

Title: Effect of irradiation on protein-nanoparticle complexes

Skolitel: Doc. RNDr. Peter Kop&ansky, CSc.

Konzultanti: RNDr., Ing. Katarina SipoSova, PhD., Ing. Mat§ Mol¢an, PhD.
Forma stadia: denna - SAV

Anotacia: A common feature associated with most of neurodegenerative diseases is the
formation of extended, B-sheet rich amyloid fibrils. Today, amyloid-related diseases are
incurable and the treatment is only symptomatic without feasibility to stop or substantially
delay the progressive consequences of the diseases. Thus, nanoparticles are being explored for
their role in diagnosing, preventing, treating or even causing amyloid diseases. Additionally,
over the last decades, there was increased interest in the studies of in vitro and in vivo
applications of NPs in radiation therapy. The proposed PhD study is aimed at basic research
that may provide better understanding of the general effect of radiation, the interplay between
proteins, NPs and radiation. Further investigations will help identify the role of radiation in
the etiology of neurodegenerative diseases, because they are considered to be late effects of
radiation. The proposed studies concentrate on the increase of the sensitivity of soft matter
materials to magnetic fields, and the ultimate goal of the proposal is to make a step forward
towards potential applications of prepared systems in various biomedical applications for drug
delivery and what is more, enhanced destructive effect on amyloid aggregates using radiation.
A great effort will be paid on study of the stability of amyloid aggregates when irradiated with
external radiation with/without the presence of magnetic nanoparticles as well as on
establishment of the protocol of “safe radiation doses”.
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FAKULTA MATERIALOV, METALURGIE a RECYKLACIE TUKE

Studijny program: Materiily

Garant UEF SAV: RNDr. Marian Mihalik, CSc.

Téma: Fazové diagramy substitu¢nych systémov RMn,,Ti,03 (R = vzdacnozeminovy kov)
Title: Phase diagrams of RMny,TixO3 (R = rare earth metal) substitutional systems
Skolitel': RNDr. Mata$ Mihalik, PhD.

Forma stadia: denna - SAV

Anotacia: Oxidy tranzitivnych kovov su intenzivne Studované a to z dovodu vysokého
aplikacného potencialu ako katody pre palivové Clanky, senzory pre detekciu roznych plynov
(CO,, metanol, etanol ...) avneposlednom rade ako komponenty zo silnou magneto-
elektrickou vizbou pre elektroniku. Skoliace pracovisko sa danej tematike venuje dlhodobo
ato hlavne zlti¢eninam typu RMnj4FexO3 (R = vzacnozeminny kov). Predbezné vysledky
ukazuju, ze RMny.4TixO3 systém moze takisto vykazovat’ vel’'mi zaujimavé vlastnosti, ktoré by
mohli mat’ aplika¢né vyuzitie.

Ciel'om doktorandského Stiidia bude syntetizovanie novych materidlov s chemickym zlozenim
RMny1TixO3, Studium ich vlastnosti s dorazom magnetizmus, magneto-elektricki vidzbu
a optimalizaciu tychto materialov pre praktické vyuzitie. Student bude prevedeny cez pripravu
a charakterizaciu vzoriek, experimenty, analyzu dat a prezentaciu dosiahnutych vysledkov.
Toto zaisti, Ze clovek, ktory ukon¢i toto Stidium bude mat’ Siroky rozhlad na poli
experimentalnej fyziky a bude schopny pokracovat vo svojej kariére v zdkladnom,
alebo aplikovanom vyskume.
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Téma: Hypertermia systémov magnetickych nanokompozitov
Title: Hyperthermia of magnetic nanocomposite systems
Skolitel’: Ing. Martina Koneracka, CSc.

Forma stadia: denna - SAV

Anotacia: Cielom prace bude zvladnut technologiu pripravy magnetickych koloidnych
suspenzii, funkcionalizovat povrch nanocastic biologicky aktivnymi latkami s cielom
minimalizovat’ ich toxicitu a zabezpecit' ich biokompatibilitu a stabilitu v biologickych
médiach. Dalej pripravené magnetické nanokomplexy charakterizovat’ pouzitim rdznych
technik ako napr. TEM, SEM, AFM, DLS, IC (rozmerova distribticia, morfoldgia, stabilita
a Struktara), DSC a TGA (termickd analyza), SQUID a VSM (magnetické vlastnosti).
Zaroven sa bude skiimat’ ich vplyv na kontrast pri zobrazovani v magnetickej rezonancii
(MRI). Taktiez sa bude na pripravenych vzorkach merat’ mnozstvo vygenerovaného tepla po
aplikacii magnetickej hypertermie v zavislosti od intenzity a frekvencie striedavého
magnetického pola. Vysledky Studia mozu byt pouzité pre cieleny transport lie¢iv, na
detekciu nadorovych buniek, ktord v kombindcii s hypertermiou a MRI mdZe predstavovat
vyznamny pokrok pri detekcii a lie€be nddorovych ochoreni.

Literattra:

[1] ANTAL |, KONERACKA M., KUBOVCIKOVA M. et al., D,L-lysine functionalized
Fe3O,4 nanoparticles for detection of cancer cells. In Colloids and Surfaces B — Biointerfaces
236, 2018, 236-245



