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Pozvané prednasky (PP)

PP12 MISIA ROSETTA - PRVE PRISTATIE V HISTORII NA KOMETE

Jan Balaz
Ustav experimentalnej fyziky SAV, Watsonova 47, KoSice

Po vySe desatroCnej puti Slnenou sustavou a prekonani vzdialenosti vySe 6
miliérd kilometrov, dorazila v auguste 2014 vesmirna sonda Rosetta k svojmu cielu
- kométe 67P/Curjumov-Gerasimenko, ktort odvtedy sprevadza na jej excentricke]
orbite, pozorujuc jej prebudzanie zo zmrznutého stavu, prechod perihéliom v
auguste 2015 a terajSi navrat to studenych oblasti Sineénej sustavy. Dia 12
novembra 2014 sonda zoslala na povrch kometarneho jadra pristavaci modul
Philae, ¢im doslo k historicky prvému kontrolovanému pristatiu na kométe. Analyzy
vedeckych dat z orbitera aj pristavacieho modulu prinadaju cenné poznatky o
vzniku SIneénej sustavy pred 4,6 miliardami rokov, kedze kométy pozostavaju z
pévodného materialu, ktory sa zachoval v zmrznutom stave na jej periférii. Ku
kontrukcii sondy Rosetta prispelo aj Oddelenie kozmickej fyziky Ustavu
experimentalnej fyziky SAV v Kosiciach. Tzv. ESS procesor, na ktorom sa UEF
podielal v rdmci spoluprace s irskym Laboratériom kozmickych technolégii STIL,
zabezpeCoval komunikaciu medzi orbitdlnou sondou a pristavacim modulom
Philae.

PP1 GRAVITACNE VLNY Z EXPERIMENTU LIGO

Vladimir Balek

Katedra teoretickej fyziky a didaktiky fyziky, Fakulta matematiky, fyziky a
informatiky Univerzity Komenského, Mlynské dolina, 842 48 Bratislava
E-mail: balek@fmph.uniba.sk

Ked vedecky tim experimentu LIGO (Laser Interferometer Gravitation Wave
Observatory) oznamil vo februari tohto roku, ze zachytil gravitacné viny od dvojice
Ciernych dier vo vzdialenosti 1,3 mld. svetelnych rokov, bol to dokaz, ze gravitacia
sa sprava tak, ako ju opisuje sucasna fyzika: nepdsobi okamzite na dialku, ale Siri
sa od bodu k bodu rovnako ako elektromagnetizmus. Ako sa Siri, to vylozil Einstein
v Clanku Priblizna integracia polnych rovnic gravitacie, ktory vySiel sto rokov
predtym, ako k pristrojom z experimentu LIGO dorazil signal z hibky kozmického
priestoru. Einsteinov zaver bol, Ze energia gravitaénych vin ,musi mat vo vietkych
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myslitelnych pripadoch prakticky mizivi hodnotu“. Celkova energia uvolnena
v procese z experimentu LIGO nebola ani zdaleka miziva — Cierne diery pred
svojim splynutim vyziarili ekvivalent troch hmotnosti Sinka —, ale u€inok tejto
energie na pristroje, ktoré zaznamenali jej dopad na Zem, uz mizivy bol. Na Useku
s dizkou 4 km vina spdsobila vychylku na Grovni tisiciny polomeru proténu (!). Na
pozorovanie tohto nepatrného efektu vedci vyuzili interferenciu svetla. Povieme si,
ako vyzera opis gravitadnych vin v Einsteinovej tedrii relativity, ako sa pogita
vychylka spdsobena gravitaénymi vinami v pristroji toho druhu, aky pouzili vedci v
experimente LIGO, a ako sa takato mimoriadne mala vychylka da zmerat.

PP10 INTERACTION OF HYDROPHOBIC DRUGS WITH LIPID MEMBRANES

Gregor Band 2, Alena Strejékova 3, Daniel Jancura 2 Pavol MiSkovsky *2
'Department of Biophysics, Institute of Physics, Faculty of Science, and 2Center for
Interdisciplinary Biosciences, P.J. Safarik University, Kosice, Slovakia

3Department of Chemistry, Biochemistry and Biophysics, Institute of Biophysics,
University of Veterinary Medicine and Pharmacy, Kosice, Slovakia

E-mail: gregor.bano@upjs.sk

Hydrophobic molecules represent an important class of drug substances that
require a special approach in terms of drug delivery. The transport of these
molecules towards cellular targets is strongly influenced by their strong affinity to
biological membranes. Hypericin (Hyp) was chosen here as a model molecule for
studying the behavior of hydrophobic drugs in membranes. Hyp is a photo-sensitive
drug used in photodynamic therapy of cancer. In general, the efficacy of the
photodynamic action of Hyp depends on its aggregation state, with only the
monomer state being active. Molecular aggregates of Hyp are formed in water
solutions. On the other hand, Hyp dissolves in lipid media as a monomer. There is
an indication that high local Hyp concentration leads to its aggregation also inside
of cells.

In this work we give an overview of experimental approaches used to investigate
the interaction of Hyp with biological membranes. Incorporation of Hyp into artificial
phospholipid bilayers was studied by laser induced fluorescence detection.
Formation of oversized Hyp aggregates in lipid bilayers was observed (and
confirmed by Raman spectroscopy) when adding Hyp to giant unilamellar vesicles.
A laser tweezers apparatus was used to follow the incorporation and aggregation of
Hyp in yeast cells.
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PP13 JEM-EUSO EXPERIMENT, HLADANIE ZDROJOV
NAJENERGETICKEJSICH CASTIC VO VESMIRE

Pavol Bobik
Ustav experimentélnej fyziky SAV, Watsonova 47, KoSice
E-mail: bobik@saske.sk

JEM-EUSO je medzinarodny projekt zamerany na hladanie zdrojov kozmického
Ziarenia s ultra vysokou energiou (UHECR). UHECR je kozmické Ziarenie s
energiami nad tzv. Greisen Zatsepin Kuzmin (dalej GZK) limitom (> 6.10*9 eV).
Detektor experimentu bude umiestneny na Medzindrodnej vesmirnej stanici ISS.
Odtial' bude pozorovat' ultrafialové Ziarenie tvorené spfSkami sekundarnych Castic
iniciovanych UHECR Casticami. Prednaska popiSe koncept merani a pripravu
hlavného experimentu. Zarovei sa bude venovat prekurzor experimentom JEM-
EUSO kolaboracie. Dvojicu najvyznamnejSich prekurzor experimenty JEM-EUSO
experimentu tvoria EUSO-SPB a MINI-EUSO experiment. EUSO-SPB je let NASA
SPB balonu, ktory odstartuje v aprili 2017. MINI-EUSO detektor je miniatirna
verzia JEM-EUSO detektoru, ktora bude monitorovat UV pozadie z paluby ISS od
konca roka 2017.

PP2 LABORATORIUM IONOVYCH ZVAZKOV NA MODIFIKACIU A ANALYZU
MATERIALOV NA UVP CAMBO STU V TRNAVE

Jozef Dobrovodsky

Slovenska technicka univerzita v Bratislave, Materidlovotechnologicka fakulta

v Trnave, Ustav vyskumu progresivnych technolégii, J. Bottu 25, 917 24 Trnava
E-mail: jozef.dobrovodsky@stuba.sk

Koncom roka 2015 bolo uvedené do prevadzky Laboratorium iénovych zvézkov
(LIZ) Ustavu vyskumu progresivnych technoldgii lokalizované v Trnave,
vybudované V ramci Univerzitného vedeckého parku CAMBO
Materidlovotechnolgickej fakulty Slovenskej technickej univerzity Bratislava (UVP
CAMBO MTF STU). Toto nové pracovisko ma ambiciu stat sa regionalnou
vedecko-vyskumnou a experimentalnou zakladfiou najma pre Studium, analyzu,
modifikaciu a syntézu materidlov ako aj vyvoj novych technoldgii, vratane
nanotechnoldgii, pomocou urychlenych idnovych.

Popri fiom sa buduje aj Laboratorium plazmovych technoldgii. Hlavnymi
zariadeniami LIZ st 6 MV Tandetron — tandemovy urychlovag iénov a 500 kV
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implantator, ktoré zabezpeduju zvazok iénov od vodika az po zlato, s energiami od
desiatok keV po desiatky MeV a prudmi desiatok WA resp. jednotiek mA.

Uvedené parametre idnovych zvazkov a experimentalne vybavenie koncovych
pracovisk urychfovaCov aktualne umoziuju a/ implantaciu v Sirokom rozsahu
energii a fluencii pri kontrolovanych LN, az 800 °C teplotach vzoriek a b/ analyzu
pomocou metdd RBS vratane kanalovania, PIXE, ERDA a NRA. Analyza umozfiuje
nedestruktivne stanovenie hibkovych koncentradnych profilov atomov vzorky ale aj
sledovanie niektorych Strukturalnych zmien.

PoCas prvého polroka prevadzky laboratéria prebiehalo overovanie parametrov
zariadeni, vratane energetickych kalibracii a uskutoénili sa prvé analyzy
aimplantacie vzoriek. Je prezentovany prehlad doteraz  vykonanych
experimentalnych prac a naértnuty plan daldieho rozvoja laboratdria.

PP11 OBRATENA VYUCBA VO FYZIKALNOM VZDELAVANI

Jozef Han¢

Oddelenie didaktiky fyziky, Ustav fyzikalnych vied, PF UPJS v KoSiciach,
Park Angelinum 9, 041 54 KoSice

E-mail: jozef.hanc@upjs.sk

Zakladnou myslienkou obratenej vyucby je vymena obsahu a Ginnosti, ktoré
Studenti a ucitelia vykonavaju v tradiénej vyucbe na hodinach a v domacej priprave.
Tato jednoducha, ale siina mySlienka v poslednom desatro¢i prerastla do
mohutného globalneho prudu vo vzdelavani a to v celosvetovom meradle. V
prednaske na pozadi dneSného diania vo svete vedy, techniky, vzdelavania a
kultiry, ale aj na zaklade nasSich bohatych skisenosti, detailnejSie vysvetlime, ¢o je
to model obratenej vyucby, ako vyzera a funguje vo fyzikalnom vzdelavani, pre¢o
by sme mali obratit vyucbu (nielen) fyziky a o tym dosiahneme.

PP4 KLASICKA FYZIKA Z POHLADU KVANTOVEJ TEORIE POLA

Michal Hnati¢ )
Ustav fyzikalnych vied, PF UPJS, Park Angelinum 9, KoSice
michal.hnatic@Qupjs.sk

Zlozité systémy opisované vramci klasickej fyziky sa v ur€itych situaciach
vyznaCuju intenzivnymi fluktuaciami veli¢in, riadiacich ich dynamiku. Spomerfime
napr. fazové prechody vréznych materidloch, turbulenciu, magneticku
hydrodynamiku, advektivno-difuzne procesy, perkolaciu, procesy na finanénych
trhoch ainé. Cielom Studia takychto systémov je urlenie ¢asovej a priestorove;
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zavislosti Statistickych korelacii fluktuujicich veli¢in. Moderné metody kvantovej
tedrie pofa, pbvodne vyvinuté vo fyzike vysokych energii pre opis vlastnosti
elementarnych Castic umozfuji kvantitativnu analyzu takychto korelacii.
V prednaSke budu prezentované osobitosti kvantovej tedrie pola pri rieSeni
Statistickych Uloh klasickej fyziky [1,2] a prezentované niektoré konkrétne vysledky
ziskané pri vypocte reprezentativnych parametrov, amplitid a kritickych indexov
uréujucich spravanie sa Statistickych korelacii [3,4,5].

[1] AN. Vasil'ev, Functional Methods in Quantum Field Theory and Statistical
Physics (Gordon and Breach, Amsterdam, 1998)

[2] M. Hnatic, J. Honkonen, T. Lucivjansky, Field_Theoretic Technique for
Irreversible Reaction Processes. Physics of Particles and Nuclei, 2013, Vol.
44, No. 2, pp. 316-348. © Pleiades Publishing, Ltd., 2013, ISSN 1063_7796

[3] L.T. Adzhemyan, M. Hnatich, J. Honkonen, Improved ¢ expansion in the theory

of turbulence: summation of nearest singularities by inclusion of an infrared
irrelevant operator. Eur. Phys. J. B 73, 275-285 (2010)

[4] M. Danco, M. Hnatic, M.V. Komarova, T. Lucivjansky, M. Yu. Nalimov,
Superfluid phase transition with activated velocity fluctuations: Renormalization
group approach, Phys. Rev. E 93, 012109 (2016)

[B] N. V. Antonov, M. Hnatic, A. S. Kapustin, T. Lucivjansky, L. Mizisin, Directed
percolation process in the presence of velocity fluctuations: Effect of
compressibility and finite correlation time. Phys. Rev. E 93, 012151 (2016)

PP14 READINESS OF FIRST-YEAR ENGINEERING STUDENTS AT THE
UNIVERSITY OF ZILINA FOR STEM EDUCATION

Peter Hockicko . .
Katedra fyziky, Elektrotechnicka fakulta, Zilinska univerzita v Ziline
E-mail: hockicko@fyzika.uniza.sk

In lecture we will examine how characteristics of incoming engineering students
influence their study results in the first semester at the University of Zilina. We will
investigate how we can predict study success after the first semester on the basis
of students' educational background in secondary school on the one hand and their
learning and study behaviour in secondary school on the other. An extensive
questionnaire was administered to a sample of 814 students from different study
programs (Electrical Engineering, Civil Engineering, Security Engineering)
connected with STEM (Science, Technology, Engineering, Mathematics) education
at the University of Zilina. Our results will show that a number of variables explain
students study results. Students’ math grades in secondary school and the type of
school attended both have a significant relation with students’ credits earned after
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the first semester. We observed that the motivation, time management and test
strategies from students’ learning and study strategies scales effect their credits
earned. Possible directions for future research will be thoroughly discussed.

PP9 ELECTRON BEAM INDUCED STRUCTURES IN CHALCOGENIDE
GLASSES

Vladimir Komanicky .
Ustav fyzikalnych vied UPJS KoSice
E-mail: viadimir.komanicky@upjs.sk

Ge-As-Se ternary glasses are non-crystalline materials with glass formation in wide
element concentration range. They are interesting class of materials which exhibit
various intriguing phenomena such as material flow, local expansion or contraction
and sometimes change in chemical composition when irradiated with laser light or
electron beam. Depending on average coordination number, GexAsySe100-x-y
systems may contain one-dimensional, two-dimensional or three-dimensional
structural units and exhibit different structural hardness. Because Ge-As-Se ternary
systems are semiconductors, charge can cumulate in the irradiated area for
considerable time. Although mechanism of interaction of electrons with
chalcogenide glasses is still not clear, it has been shown that extent of the surface
alterations follows changes in composition related parameters such as softening
temperature and glass network connectivity. It is possible to tune the strength of
interaction between amorphous chalcogenide thin films, and electron beam by
variation of their chemical composition. The type of the surface relief formed during
electron irradiation depends on the electron dose. In my presentation | will discuss
our experimental results on surface patterning of these materials by electron beam
and | will present possible mechanisms of structure formation. Application of
observed phenomena in fabrication of mesoscopic and nanoscopic structures and
in data recording technology will also be presented.

PP6 ASTRONOMICKY KOMPLEX NA KOLONICKOM SEDLE

Igor Kudzej
Astronomicky komplex na Kolonickom sedle, Vihorlatska hvezdareri, Humenné
E-mail: vihorlatobs 1@stonline.sk

Astronomicky komplex na Kolonickom sedle je detaSovanym pracoviskom
Vihorlatskej hvezdarne v Humennom, ktord je regionalnou Specializovanou
vedecko-vyskumnou, kultirno-vzdelavacou a odborno-pozorovatelskou instittciou
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v oblasti astrondmie a pribuznych prirodnych vied. Bola zalozena v roku 1952 a za
vySe 60 rokov Cinnosti sa stala vyznamnym centrom astronomického vzdelavania a
propagacie astrondmie v regione Horného Zemplina.

Astronomicky komplex na Kolonickom sedle predstavuje dnes jedineény
priestor pre pozorovatel'sko-odborni ¢innost | vynikajuce pozorovacie
podmienky a Spi¢kova pozorovacia technika/, edukaéni Einnost' v oblasti
astronomie a prirodnych vied /planetarium, mnozstvo malych vyukovych
dalekohlfadov/ a popularizaciu /Informaéné centrum Parku tmavej oblohy/. Ako
jedina hvezdared na Slovensku sme odroku 2012 drzitelmi akreditacie
Ministerstva Skolstva SR na poskytovanie kreditov pre uéitefov zakladnych
a strednych 8kol formou Skoleni v oblasti vyuky astronémie a vydali sme publikaciu
na vedenie astronomického krizku na Skole. Sme drzitefom certifikatu sluZieb
a produktov turistiky priaznivej pre zivotné prostredie Go To Carpathia pre region
Horného Zemplina. V roku 2013 nam Ministerstvo Skolstva SR udelilo OsvedCenie
0 spbsobilosti vykonavat vyskum a vyvoj, o v odbornej praci organizaciu vyznacne
posunulo medzi vedecké institucie. KazdoroCne organizujeme medzinarodnu
konferenciu KOLOS o pozorovani premennych hviezd, celoslovensky seminar
KOLOFOTA o zéznamovej technike a metodike a pozorovatelské astrostaze
Variable a Perzeidy.

PP3 NEUTRON SCATTERING IN STUDIES OF MODERN FUNCTIONAL
MATERIALS

Jifi Kulda
Institut Laue-Langevin, Grenoble, France
E-mail: kulda@ill.fr

The unique blend of particle and wave properties - large rest mass, zero electric
charge, magnetic dipole moment, isotope-specific scattering in combination with A-
scale wavelengths - makes of neutrons a very attractive and efficient tool for
investigation of structure and dynamics of condensed matter. Since several
decades elastic and inelastic neutron scattering became a standard experimental
tool in a variety of condensed matter research domains, complementing the much
more current X-ray scattering. Determination of magnetic structures, mapping the
momentum and energy of structural and magnetic excitations and investigations of
soft matter and biologic systems with the use of the isotopic hydrogen-deuterium
contrast variation are just a few most significant examples. Thanks to the
construction of dedicated national and international high-flux neutron sources this
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technique, originally reserved to a small number of highly specialized teams,
became accessible to a broad scientific community. This trend is ongoing with the
construction of next generation spallation sources like the SNS in the USA and
ESS in Europe.

In this lecture we will concentrate on the fundamentals of neutron scattering
techniques and on application examples of contemporary studies of functional
materials related to spintronics, energy storage and molecular biology.

PP8 STRUKTURNE TRANSFORMACIE V KOVOVYCH SKLACH
VYSETROVANE POMOCOU JADROVYCH METOD

Marcel Miglierini

Slovenska technicka univerzita v Bratislave, Fakulta elektrotechniky a informatiky,
Ustav jadrového a fyzikalneho inZinierstva, llkoviéova 3, 812 19 Bratislava
E-mail: marcel. miglierini@stuba.sk

Amorfné kovové skla st vhodnymi kandidatmi na magnetické tienenia, senzory,
jadra transformatorov a pod. Je to dané ich vyhodnymi magnetickymi vlastnostami,
ktoré umoZznuju vyrazné Setrenia energiami. Kedze ich magnetické parametre majl
Uzky sOvis so zmenami v Struktirnom usporiadani, je potrebné dobre poznat
podmienky prechodu od amorfného stavu do Ciastoéne krystalického v zavislosti od
teploty.

Vyvoj krystalickej fazy je mozné sledovat pomocou viacerych analytickych technik,
ako napr. rontgenova difrakcia, diferencialna skenovacia kalorimetria, transmisna
elektrénova mikroskopia, ¢i magnetické merania. Len malo z nich (napr. DSC (i
magnetické merania) vSak poskytuje priame in situ vySetrovanie v redlnom Gase.
Ak takd moznost existuje, ziskana informacia neumozni jednoznaénu kvalitativnu
identifikaciu vznikajlcich krystalickych faz.

Tento nedostatok je prekonany pouzitim  synchrotrénového Ziarenia,
vyznacujuceho sa vysokou brilianciou. V désledku vysokého poctu foténov je Eas
potrebny na zaznam prislusnych udajov dostatoéne kratky na to, aby bolo mozné
sledovat' Struktirne zmeny v redlnom &ase pocas pdsobenia teploty na pdvodne
amorfnd Struktiru. Vyvoj kryStalizacie vo vybranych kovovych sklach bude
demonstrovany s  vyuzitim  metddy dopredného  jadrového  rozptylu
synchrotronového Ziarenia, ktoré popri Strukturnom usporiadani poskytuje
informaciu aj o magnetickom stave vySetrovaného materidlu. Dotkneme sa aj
vyuzitia difrakcie synchrotronového Ziarenia a ziskané poznatky budu diskutované
tieZ z pohladu Mdssbauerove spektrometrie. Podporené grantom VEGA 1/0182/16.
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PP7 VNUTORNE NAPATIA V MATERIALOCH, APLIKACIA 2D RTG.
DIFRAKCNEJ ANALYZY NA DATACH ZiSKANYCH POMOCOU
SYNCHROTRONOVEHO ZIARENIA

Karel Saksl
Ustav materialového vyskumu SAV, Watsonova 45, KoSice

Vnutorné napatia su napatia, ktoré ostavaju v materiali aj po odfah&eni, t,j. bez
vonkajSich zatazeni. Ich pritomnost vSak nie je priamo pozorovatelnd, ¢o Easto
vedie k ich zanedbavaniu pri navrhoch konStrukcii v inzinierskej praxi. Toto
zanedbanie je vSak spojené s velkym rizikom, nakolko vnutorné napétia priamo
ovplyviuju celkovl pevnost, rozmerovu stabilitu, ako aj Unavové vlastnosti
materialov, pouzivanych pre konkrétne aplikacie. Takmer kazdy proces obrabania,
alebo iného spracovania materialov, je doprevadzany aj s vyvojom vnutornych
napati, pricom napatostny stav takéhoto materialu sa dalej rozvija v podmienkach
jeho dalSieho pouzitia . Dnes st zname a v praxi pouZivané viaceré porovnavacie,
kvalitativne aj kvantitativne metddy na stanovovanie podielu vnutornych napati .
Medzi nimi réntgenovo difrakéna analyza patri medzi jednu z najpouZivanejich,
ktora sa rozvija uz takmer 90 rokov. V mojej prednaske predstavim koncept novej
dvoj-dimenzionalnej rtg. difrakénej analyzy (XRD?2 ), priCom jej pouzitelnost na
stanovovanie vnutornych napati budem demonstrovat na bimetale z austenitickej a
feritickej ocele pripravenom metddou vybuchového zvarania. Studovany material
bol hodnoteny metodou rtg. difrakénej mikroanalyzy s  pouZitim
vysokointenzivneho, tvrdého monochromatického ziarenia. Vdaka tejto metdde
bolo mozné rozliSit mikroStruktirne rozdiely medzi zakladnymi materialmi a ich
spojom a predstavit komplexny objemovy napétostny stav tohto bimetalu.

PP5 JADROVE REAKCIE V SUJV DUBNA - 60 ROKOV
Stanislav Vokal

UFV PF UPJS v KoSiciach
E-mail: stanislav.vokal@upjs.sk

Spojeny Ustav jadrovych vyskumov (SUJV) v Dubne pri Moskve (Ruska federacia)
— 60 rokov. Hlavné smery vyskumu a zakladné zariadenia SUJV. Metody skimania
mikrosveta, zrazkové experimenty. Relativisticka jadrova fyzika v Laboratériu fyziky
vysokych energii SUJV, urychlovaci komplex a experimenty na Nuklotréne, novy

19



projekt urychlovada protibeznych zvazkov NICA/MPD. Fyzika tazkych iénov v
Laboratoriu jadrovych reakcii SUJV, objavy novych transfermiovych prvkov v
jadrovych reakciach pri nizkych energiach. Zapinenie siedmej periody
Mendelejevovej tabulky najtazS$imi prvkami s proténovymi Cislami postupne 113,
115, 117 a 118.
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Kratke prednasky (KP)

KP1 RECENT STUDIES OF EXOTIC ISOTOPES IN THE REGION AROUND Z =
82 AT SHIP

Boris Andel
Comenius University in Bratislava, Bratislava, Slovakia
E-mail: boris.andel@fmph.uniba.sk

In the region of nuclei around closed proton shell Z = 82, various interesting
phenomena can be studied, such as nuclear isomerism, shape coexistence, fine
structure in the alpha decay or beta-delayed fission. However, decay properties of
these nuclei are very often unknown or only limited information is available.
Moreover, new isotopes can still be synthesized, which would provide new unique
data. Very sensitive techniques for obtaining information about exotic nuclei are
decay spectroscopy methods, mainly alpha and gamma spectroscopy.

This contribution reviews recent investigations of neutron-deficient nuclei in this
region performed at the velocity filter SHIP (GSI, Germany). An expample of a
gamma spectroscopy study are final results for short-lived isomers in 194.192Pg [1].
Apha spectroscopy methods were used for e. g. investigation of francium and
radium isotopes (19-202Fr, 201-203R3) [2,3] and identification of a new isotope 97Fr
[2]. Results will be discussed in connection to transition probabilities and single-
particle levels systematics.

[1] B. Andel et al., Phys. Rev. C 93, 064316 (2016).

[2] Z. Kalaninova et al., Phys. Rev. C 87, 044335 (2013).

[3] Z. Kalaninova et al., Phys. Rev. C 89, 054312 (2014).

KP2 NUCLEAR-STRUCTURE STUDIES FOR HEAVIEST ELEMENTS

Stanislav Antalic

Department of Nuclear Physics and Biophysics, Comenius University in Bratislava,
84248 Bratislava, Slovakia

E-mail: Stanislav.Antalic@fmph.uniba.sk

The study of heaviest atomic nuclei is a major challenge of nowadays nuclear
physics. Experiments with the synthesis of new super-heavy elements provided
many new results what leaded to the acceptance and suggested names for new
elements up to the Z=118. However, due to the limited number of synthesized
nuclei, the question on their nuclear structure remains opened. On the other hand
the application of modern decay-spectroscopy methods gives the possibility to
obtain detailed data for the nuclei up to the seaborgium (Z=106).
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We perform long-term extensive experimental program aimed at the nuclear
structure studies of heaviest elements. The contribution will summarize present
status of the project and new data for dubnium (Z=105) and rutherfordium (Z=104)
isotopes obtained at SHIP experiment in GSI Darmstadt. The attention will be
aimed also on the possibility to obtain nuclear structure data for isotopes above the
fermium (Z=100) by the study of their EC decay.

KP6 INVESTIGATION OF FERRONEMATIC LIQUID CRYSTALS USING
SURFACE ACOUSTIC WAVE

Peter Bury', Marek Veveri¢ik', Jozef Kudel¢ik®,

Peter Kopéansky?, Milan Timko?, Vlasta ZaviSova?

' Departement of Physics, Zilina University, Univerzitna 1, 010 26 Zilina, Slovakia
2 Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47,
040 01 KoSice, Slovakia

E-mail: bury@fel.uniza.sk

The effect of magnetic particles on liquid crystals (6CHBT) structural changes in
electric and weak magnetic fields were studied using the surface acoustic wave
(SAW) propagating along ferronematic liquid crystals. Low volume concentrations
(®=1x10%, 5x10-° and 1x10) of magnetic particles of various shapes (spherical, rod-
like and chain-like) were added to liquid crystal during its isotropic phase. Several
experimental measurements were done including the investigation of effects of
electrical and magnetic fields applied both separately and in conjuction as well as
temperature and time influence on the SAW attenuation. In contrast to undoped
6CHTB the distinctive SAW attenuation responses induced by both electric and
magnetic fields in studied ferronematic liquid crystals have been observed suggesting
both structural changes and the orientational coupling between magnetic moments of
magnetic particles and the director of the liquid crystal.

KP8 DYNAMICKE MAGNETIZACNE SPRAVANIE LISOVANYCH
MAGNETICKY MAKKYCH MATERIALOV

Samuel Dobak, Jan Flizer

Ustav fyzikélnych vied, Prirodovedecké fakulta, Univerzita P. J. Saférika, Park
Angelinum 9, 041 54 KoSice, Slovensko

E-mail: samuel.dobak@student.upjs.sk

Progresivne technologické aplikacie kladu Coraz vacsie naroky na magneticky
makké materialy smerujlc k ich uplatneniu pri vysSich frekvenciach magnetickych
poli avSsirSich intervaloch pracovnych teplét. K modernym materialom
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s perspektivou takéhoto vyuzitia sa radia aj lisované materialy pripravované
technologickymi postupmi praskovej metalurgie kovov a zliatin v Cistom stave alebo
s pridanim dielektrickej zlozky obmedzuijticej tok neziaducich virivych pridov medzi
Casticami prasku. Svojimi vlastnostami tvoria medzistuped medzi magneticky
makkymi feritmi a liatymi materiaimi vo forme tenkych plechov. Ich nespornou
vyhodou je moznost formovania do réznych tvarov pri zachovani izotropnej povahy
magnetickych, mechanickych i transportnych vlastnosti. V prispevku prezentujeme
vplyv rbznych parametrov, napr. magnetického pola, magnetizatnej frekvencie a
vonkajSej teploty na magnetické spravanie rozliénych lisovanych praSkovych
materidlov. Déraz je kladeny na efekty spojené s elementarnymi magnetizaCnymi
procesmi (pohybom doménovych stien a rotaciou magnetizacie v doménach) a z
nich plynice dosledky makroskopicky pozorované v spektrach komplexnej
magnetickej permeability a premagnetizacnych stratach meranych v zavislosti od
frekvencie.

KP15 EXPERIMENTAL STUDY OF PHYSICAL PROPERTIES OF UsFes.,Shs
SYSTEM

Antonio P. Goncalves?, Margarida S. Henriques?2, Joao C. Waerenborgh?,
Martin Kupcik3, Natalia Zahurakova?, Andrea Dzubinska?, Ivan Curliks,
Sergej Ifkovi¢?, Marian Reiffers?

"Campus Tecnoldgico e Nuclear, Instituto Superior Técnico/CFMC, Universidade
de Lisboa, Estrada Nacional 10, 2695-066 Bobadela LRS, Portugal

%Institute of Physics, ASCR, Na Slovance 2, 182 21 Prague, Czech Republic
3Faculty of Humanities and Natural Sciences, PreSov University, 081 16 PreSov,
Slovakia

“Institute of Physics, Faculty of Sciences, P. J. Safarik University, Park Angelinum
9, 041 54 Kosice, Slovakia

E-mail: adzubinska@gmail.com

This work is about study of physical properties of of UsFes,Shs system. We studied
it in a polycrystalline sample. UsFes.,Shy crystallizes in the YsAusSbs-type structure,
with lattice parameter a=9.3 A. Magnetization, AC susceptibility, specific heat, and
electrical transport data indicate a ferromagnetic-type transition, with T¢c=110 K.
The magnetization isotherms show a linear grow with the field, hinting for further
splitting of the spin-up and spin-down subbands. The electrical resistivity, p(T),
seems to be dominated at high temperatures by phonon contributions. Upon
decreasing temperature p(T) also decreases, and at Tc there is a small anomaly.
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For T=30 K, the resistivity slightlyincreases with decreasing temperature in zero
field, but when applying fields the magnetoresistivity curves have a broad
minimum, which shifts towards lower temperatures upon increasing the magnetic
field. The applied magnetic field yields to a resistivity decrease at low
temperatures.

KP25 SmBs - THE FIRST STRONGLY CORRELATED TOPOLOGICAL
INSULATOR?

S. Gabani, Mat. Orendac, G. Pristas, E. Gazo, K. Flachbart

Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47,
040 01 Kosice,

V. Glushkov, N. Sluchanko

General Physics Institute, RAS, Moscow, Russia

N. Shitsevalova

Institute for Problems of Materials Science, Kiev, Ukraine

E-mail: flachb@saske.sk

SmBg was identified as the first mixed valence system and the first Kondo insulator.
At high temperatures the 4f electrons of Sm ions exhibit local character and are
decoupled from the 5d conduction bands. With temperature decrease the itinerant
character of 4f electrons shows up due to the hybridization between 4f electrons
and 5d conduction bands. Due to this a small energy gap emerges at the Fermi
level which leads to the divergence of electrical resistance. The above scenario
enables to understand most properties, however, the appearance of residual
conductivity at low temperatures challenged such a scenario. To solve this problem
bulk in-gap states were suggested to account for the residual conductivity. On the
other hand, in many recent experiments on SmBg pronounced surface-dominated
transport has been observed. This led to the suggestion that SmBg could be a
topological insulator, since this approach would also provide an elegant solution for
the long-standing controversy about its unexpected residual conductivity. In this
contribution we have investigated the transport properties of SmBs and of SmBs
doped with lanthanum, europium, ytterbium and strontium, with the aim to
contribute to the solution of the above question.
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KP11 VIDEODEMONSTRACNE EXPERIMENTY VO VYUCBE FYZIKY

Zuzana Gibova, Peter Duranka, Olga Fricova, Maria Hutnikova, Jan Kecer,
Maria Kladivova, Maria Kovalakova

Katedra fyziky, Park Komenského 2, 042 00 KoSice

E-mail: zuzana.gibova@tuke.sk

V prispevku prezentujeme subor videodemonstranych experimentov z réznych
oblasti fyziky, ktoré boli navrhnuté a nasnimané na Katedre fyziky v ramci projektu
KEGA ¢. 032TUKE - 4/2014 - Skvalitnenie vyucby fyziky prostrednictvom
videodemonétraénych experimentov na Technickej univerzite v KoSiciach.
Diskutované su aj vysledky prvotného prieskumu, ktorym bola overovana vhodnost
pouzitia videozaznamov z demonstraénych experimentov na prednaskach z fyziky.
Dotaznikovy prieskum sa zameral na to, do akej miery bola pochopena teéria
prezentovana pomocou navrhnutych videoexperimentov Studentmi, ako aj na to,
nakolko pouZitie videoexperimentov zatraktivnilo prednasky z fyziky.

KP3 THE LHC LIMITS FOR THE HIGGS SECTOR OF THE tBESS
LAGRANGIAN

Mikulas Gintner
Katedra fyziky, Zilinska univerzita
Email: gintner@fyzika.uniza.sk

Even though the LHC experiments ATLAS and CMS achieved a spectacular
success by discovering the 125 GeV Higgs boson it was more the beginning rather
than the end of the struggle to uncover the character of physics beyond the SM. It
has not even been settled down yet whether new physics

takes the form of weakly coupled supersymmetry or strongly coupled composites.
In this work, we consider the effective theory describing possible early signs of
strongly-interacting physics beyond the SM. We work with the vision where the
Higgs boson is a scalar composite state followed in the mass hierarchy by a vector
composite SU(2) triplet state. The question we address concerns a possible
structure of the interactions between the new vector triplet and the Higgs boson
and the limits for the couplings that can be derived from the existing LHC
measurements.
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KP9 TENKE FILMY ORGANICKYCH POLOVODICOV SO ZABUDOVANYMI
PLAZMONICKYMI NANOCASTICAMI - APLIKACIA V SENZORIKE

Katarina Gmucova, Vojtech Nadazdy
Fyzikalny ustav Slovenskej akadémie vied, Dubravska cesta 9, 845 11 Bratislava
E-mail: gmucova@savba.sk

Elektrochemické sensory poskytuju citlivé, selektivne a lahko pouzitelné pristupy k
detekcii mnohych prvkov a zluéenin, napr. latok znedistujucich Zivotné prostredie,
biomolekul, lieCiv, atd. NajuspesnejSie elektrochemické plazmonické senzory su
zalozené na optickom a elektrickom prenose a vystupe signalu a vyuzivaju
ovplyvnenie plazménovej rezonancie prebiehajucimi redox reakciami. Predmetom
tohto prispevku je $tidium ovplyvnenia redox reakcie prebiehajucou plazménovou
rezonanciou v tenkych vrstvach a moznost vyuZitia tohto javu v senzorike. Na tento
ucel su pouzité nanokompozitné tenké vrstvy pripravené zo zmesi fotovoltickych
materialov a plazmonickych nanocastic. Elektrody potiahnuté takouto kompozitnou
vrstvou su v elektrochemickom zmysle slova priestorovo heterogénne, pricom nové
Uroven heterogenity povrchu vznika aj nasledkom plazménovej rezonancie pri jeho
osvetleni. V zavere budi analyzované poznatky o spravani sa pripravenych
kompozitnych tenkych vrstiev pri osvetleni avtme, ako aj moznosti vyuZitia
ziskanych poznatkov v senzorike.

KP23 ANALYZA ULOH PRAKTICKYCH CVICENI Z BIOFYZKY NA LF UK
Z POHLADU ROZVOJA SPOSOBILOST VEDECKY PRACOVAT

Viera Haverlikova

Ustav lekarskej fyziky, biofyziky, informatiky a telemediciny, Lekérska fakulta
Univerzity Komenského v Bratislave

E-mail: viera.haverlikova@fmed.uniba.sk

Cielom praktickych cvi€eni z biofyziky na Lekarskej fakulte Univerzity Komenského
v Bratislave (LF UK) je nielen ilustrovat na konkrétnych prikladoch aplikaciu
fyzikalnych poznatkov v medicine, ale aj rozvijat spdsobilosti vedeckej prace. Pre
uginnd, bezpe€nu a presnu lekarsku starostlivost je doleZité, aby lekar vedel zvolit
vhodnu diagnosticku, pripadne terapeuticki metddu a spravne ju pouzit, ale tieZ,
aby vedel ziskané Udaje vyhodnotit a vysledky spravne interpretovat. Medicina
zalozena na dokazoch od lekarov oCakava, Ze budd schopni porozumiet vedeckym
§thdidm a vediet ich vyuzit pri rozhodovani v starostlivosti o pacientov.
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Cielom uskutoCnenej analyzy bolo identifikovat, ktoré spdsobilosti vedeckej prace
su pri rieSeni uloh praktickych cvi¢eni vyuzivané, resp. oCakavané. Sledované boli
spoOsobilosti: (1) pozorovat, (2) Kklasifikovat amerat (vratane uvazovania
0 presnosti merania a chybach merania), (3) predpokladat, identifikovat premenné
atvorit hypotézy, (4) kontrolovat premenné a experimentovat, (5) konStruovat
tabulky a grafy, (6) interpretovat dat, opisovat' vztahy medzi premennymi a (7)
tvorit zavery a zovSeobecnenia. Zistenia budu dalej spracované do suboru
elektronickych testovych udloh s vyberom odpovede, pomocou ktorych budl
monitorované vstupné spdsobilosti Studentov pred jednotlivymi praktickymi
cviGeniami a ktoré budu zérovefi vyuzivané ako motivacny aktivizujici prvok e-
learningového podporného kurzu k praktickym cviCeniam.

Praca je podporena projektom KEGA 037UK-4/2016.

KP21 TVORBA A TESTOVANIE HYPOTEZ V BIOFYZIKALNOM KONTEXTE -
VYVOJ VZDELAVACICH ULOH

Viera Haverlikova', Ivan Haverlik?

1Ustav lekarskej fyziky, biofyziky, informatiky a telemediciny, Lekarska fakulta
Univerzity Komenského v Bratislave

2Katedra jadrovej fyziky a biofyziky, Fakulta matematiky, fyziky a informatiky
Univerzity Komenského

E-mail: viera.haverlikova@fmed.uniba.sk

Cielom rieSenia projektu KEGA 037UK-4/2016 ,Monitoring a rozvoj sposobilosti
vedeckej prace u Studentov lekarskych a biomedicinskych odborov vysokych $kol*
je vytvorit metodiky a nastroje hodnotenia spdsobilosti vedeckej prace na Urovni
Studentov vysokych kol anasledne vytvorit avpraxi overit Ulohy cielene
zamerané na rozvoj tychto spdsobilosti. Predvyskum ukazal, ze len necelé dve
tretiny Studentov 1. roénika Lekéarskej fakulty Univerzity Komenského v Bratislave
(LF UK) v Studijnych programoch vSeobecné azubné lekarstvo pocas
stredoSkolského $tidia fyziky vykonavali laboratérne merania. Z neformalnych
rozhovorov so Studentmi dalej vyplynulo, Ze vo vacsine pripadov iSlo o ulohy
vyZadujlce vykonanie predpisaného postupu, nie o tvorivé poznavanie.

V prispevku su prezentované didaktické vychodiské pre tvorbu uloh urenych na
zistovanie Urovne schopnosti tvorit hypotézy, identifikovat premenné a potvrdit,
resp. vyvratit hypotézu. Navrhnuté ulohy vychadzaju zo sylabu praktickych cviéeni
predmetov Biofyzika, resp. Lekarska biofyzika na LF UK a su urCené pre
samostudium v rdmci podporného e-learningového kurzu k praktickym cvi¢eniam.

Préaca je podporena projektom KEGA 037UK-4/2016.
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KP16 MAGNETIC TRANSITIONS AND MAGNETOCALORIC PROPERTIES OF
GdFeo,83A|3,oz ALLOY.

Sergej Ikovic¢
KFMT FHPV PU v PreSove, 17. novembra 1, 08116 PreSov
E-mail: sergej.ilkovic@Qunipo.sk

The structural, magnetic and magnetocaloric properties of the multiphase alloy
GdFeos3Als02 have been investigated. This alloy crystallises in two different phases
such as hexagonal GdFesgsAl7s6 (~GdFesAls) and cubic GdAly, respectively, offers
successive ferromagnetic transition at Ty = 36.5 K and T, = 169 K. The maximum
reversible -ASy values 2.3 and 1.6 J/kg K are found at T1 = 36.5 Kand T2 = 169 K,
respectively for a field change of 0-5 T. The overlap of these peaks with a minimum
-ASw value of 1.2 J/kg K significantly enlarges the working temperature span with
substantial magnetocaloric effect. Hence, the results on GdFes3Als 02 show that the
materials with sequential ferromagnetic transitions originating from the two different
phases may create a new class of magnetocaloric materials as they could work in a
broader temperature range than the conventional refrigerant materials.

KP18 PRINCIPY ZOBRAZOVACICH METOD V MEDICINE - POVINNE
VOLITELNY PREDMET A PODPORNY ELEKTRONICKY KURZ

Katarina Kozlikova

Ustav lekérskej fyziky, biofyziky, informatiky a telemediciny,
Lekarska fakulta, Univerzita Komenského v Bratislave, Bratislava,
Slovenska republika

E-mail: katarina.kozlikova@fmed.uniba.sk

Po absolvovani povinne volitelného predmetu "Principy zobrazovacich metdd v
medicine" pre Studentov 4. a 5. roCnika vSeobecného lekarstva na LF UK v
Bratislave, ktory od akademického roku 2000/2001 v slovenskom jazyku a od roku
2008/2009 aj v anglickom jazyku zabezpecuje ULFBFlaTM LF UK, by mali $tudenti
pochopit fyzikdlne principy ametédy tvorby obrazov v medicine ako
diagnostického néstroja vratane fyzikalnych principov vplyvov vonkajsich faktorov
na organizmus. Na zaklade tychto vedomosti by mali vediet spravne vybrat a
aplikovat adekvéatne diagnostické metddy.

Cielom tejto prace je analyza obsahu a vyucby predmetu od jeho vzniku doteraz,
ako aj o podpornom e-learningovom kurze a jeho vyuziti.
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Praca je podporena projektom KEGA 020UK-4/2014 MSVVS SR "Inovécia obsahu,
foriem a metod praktickych cviCeni z biofyziky a lekarskej biofyziky pre Stadium
mediciny a biomedicinskej fyziky".

KP7 TYPES OF CHAINS IN MAGNETIC FLUIDS

Jozef Kudeléik, Peter Bury, Stefan Hargoh .
Katedra fyziky, Elektrotechnicka fakulta, Zilinska Univerzita v Ziline
E-mail: kudelcik@fyzika.uniza.sk

The changes in structural arrangement of magnetic nanoparticles in water based
magnetic fluid are caused by a magnetic field. The magnetic nanoparticles are
arranged into new structures, which are dependent mainly on the value of applied
magnetic field and type of magnetic fluid. The simple structures are lowest
oligomers: dimers, trimers, etc. Complicated structures are higher oligomers or thin
and thick chains-like aggregates. Aggregates have shape of as oblate and prolate
spheroid, spherical, disklike or needlelike shapes. The various types of spheroid
are characterized by main and minor axis lengths. Types of these structures can
be identifying by acoustic spectroscopy. The anisotropy of the acoustic attenuation
in constant magnetic field was measured at various temperatures. Experimental
results were compared with the theory of Ahuja and Hendee.

KP28 SPINOVA ANIZOTROPIA V NiZKOROZMERNOM KVANTOVOM
ANTIFEROMAGNETIKU Cu(en)(H.0):S04

Livia Lederova', Alzbeta Orendacova’, Erik Cizmar', Robert Tarasenko!,
Jaroslav Chovan?, Martin Orendac', Alexander Feher!

"Ustav fyzikélnych vied, PF UPJS, Park Angelinum 9, 04001 Kosice, Slovensko
2Univerzita Mateja Bela, Tajovskeho 40, 974 01 Banska Bystrica, Slovakia
E-mail: livia.lederova@student.upjs.sk

Predchadzajuce Stidium na polykryStalickej vzorke [1] ukazalo, Ze
Cu(en)(H20)2S04 (en = C2HsN2) (CUEN) predstavuje nizkorozmerny Heisenbergov
antiferomagnet so spinom %z s efektivnou vnutro-rovinnou interakciou Jlks = 3
K'a medzirovinnou interakciou J= 103J. Fazovy prechod do magneticky
usporiadaného stavu bol indikovany pri teplote Ty = 0.91 K. Magneticka
nizkorozmernost bola neskdr potvrdena aj ab-initio vypodtami, na zéklade ktorych
je mozné na CUEN nazerat ako na dvojrozmerny (2D) systém viazanych ,cik-cak"
retazcov s vnutrorovinnymi interakciami Ji/J> = 0.15[2]. Predkladana praca sa
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zaobera experimentalnym Stidiom magnetickej susceptibility, magnetizacie
a tepelnej kapacity monokrystalickej vzorky CUEN. Analyza tychto veli€in potvrdila
pritomnost priestorovej anizotropie vo vnutrorovinnej vymennej interakcii, Ji/J; =
0.3, zaroven bola indikovana extrémne slaba spinova anizotropia typu XY (lahka
rovina), ktora je typickd pre 2D magnetika. Lahk& rovina bola stotoznena s bc”
rovinou. NavySe, v rdmci lahkej roviny bola indikovana lahka os ¢ || b, o sa
prejavilo pozorovanim tzv. spin-flop fazového prechodu pri aplik&cii magnetického
pola pozdiz osi b. Svojou jednoduchostou CUEN predstavuje unikatny modelovy
systém na Studium sucasného vplyvu kvantovych fluktuécii, spinovej anizotropie
a magnetického pola.

[1] M. Kajhakova a kol., Phys. Rev. B 71 (2005) 014435.
[2] R. Sykora, D. Legut, J. Appl. Phys. 115 (2014) 17B305.

KP17 SYNTHESIS AND CHARACTERIZATION OF SELECTED CERIUM AND
URANIUM MATERIALS

Z. Moléanova', M. Mihalik', M. Mihalik jr.', V. Kaveéansky', J. Brianéin?,

K. Wochowski3, M. Paukov4, L. Havela*

'Institute of Experimental Physics SAS, Watsonova 47, 040 01 KoSice, Slovakia
2 Institute of Geotechnics, SAS, Watsonova 45, Kosice, Slovakia

3W. Trziebiatowski Institute, PAS, Okélna 2, Wroclaw, Poland

“Department of Condensed Matter Physics, Charles University, Ke Karlovu 5,
121 16 Prague 2, Czech Republic

E-mail: molcanova@saske.sk

In our paper we focus on metallurgical aspects of cerium and uranium samples
preparation. We present results of magnetization, AC susceptibility and heat
capacity measurements on polycrystalline CeNiv.«CoxGe, samples (x = 0, 0.025,
0.05, 1) which were prepared by arc melting and on crystal CeNiGe2 grown by
optical floating zone method in four mirror furnace. Our measurements showed that
the phase transition from the paramagnetic to the antiferromagnetic state was
suppressed to lower temperatures with an increasing concentration of Co-dopant.

In the case of uranium compounds we report on synthesis and characterization of
UNiSi; and U-Mo-Zr systems prepared by rapid solidification — splat cooling. The
samples were prepared by arc melting in argon atmosphere and subsequently
processed in a high-vacuum splat cooler. The splat cooling technique can facilitate
stabilization of the polymorphous modifications. We compare a structure, magnetic
and transport properties of UNiSi; compound prepared by conventional
metallurgical technique and by splat cooling. The second part refers to U-Mo-Zr
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system and we focus on stabilization of the high-temperature modification of y-U by
splat-cooling method.

KP4 FISSION PROPERTIES OF RUTHERFORDIUM ISOTOPES

Pavol Mosat’
Comenius University, 84248 Bratislava, Slovakia
E-mail: pavol.mosat@fmph.uniba.sk

In the region of transfermium elements the process of spontaneous fission (SF) is
critical decay mode, influencing their stability. The SF barriers decrease
dramatically with increasing mass number. According to the liquid drop model, the
fission barrier heights are close to zero for the isotopes with A > 270. These nuclei
are stabilized mainly by microscopic effects resulting from the nuclear shell model.
Systematic studies of SF properties in the region of heavy elements are crucial for
understanding of these stabilizing effects and for determining the production
possibilities of exotic nuclei in the region of the heaviest elements.

Precisely performed fusion-evaporation reactions aimed at the production of
rutherfordium (Z = 104) and dubnium (Z = 105) isotopes and measurements of their
decay properties were carried out in GSI Darmstadt using velocity filter SHIP.

In this work the SF decay properties of isotopes produced in reactions

507i + 208pp and 90T +207ph (compound nuclei 298Rf and 297Rf) will be
presented. Decay properties of nobelium isotopes produced through alpha decay of
rutherfordium isotopes will be discussed. Attention will be also aimed at the
unexpected differences in decay probabilities in direct and indirect isotope
production

KP19 PROGRAM NA VYPOCET VZDUCHOVEJ A KROKOVEJ
NEPRIEZVUCNOSTI DELIACICH KONSTRUKCIi

Danihelova Anna', Gergel Tomas', Némec Miroslav?

'Katedra protipoZiarnej ochrany, Drevarska fakulta, Technicka univerzita Zvolen,
Masaryka 24, 960 53, Zvolen

%Katedra fyziky, elektrotechniky a aplikovanej mechaniky, Drevarska fakulta,
Technicka univerzita Zvolen, Masaryka 24, 960 53, Zvolen

E-mail: tomasgergel@azet.sk

Prispevok poukazuje na naro¢nost fyzikalneho vzdelavania pre Studentov.
Z jednotlivych Casti fyziky sa javi akustika ako jedna z najnéroCnejSich oblasti. Na
Technickej univerzite sa zaoberame aj zatraktivnenim vyuCovania fyziky
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a predmetov, ktoré vyzaduju jej aplikaciu. Okrem snahy o konceptualne vyuéovanie
sa pokudame o tvorbu programov, ktoré zjednoduSuju vypolty pre Studentov, ale
rovnako ich je mozné po testovacej faze pouzit' aj na vyskumné merania. Z tohto
dévodu vznikla poZiadavka na program, ktory by umozrioval teoreticky vypocet
vzduchovej a krokovej nepriezvucnost deliacich konstrukcii. Rozhodli sme sa
vytvorit program s nazvom NSK calculator, ktory pracuje v prostredi MS Excel na
zaklade vypoctového modelu, ktory uvadza (Karka, 2007).

KANKA, J., 2007. Stavebni fyzika 1: akustika budov. Praha: CVUT, 2007. 120 s.
ISBN 978-80-01-03664-8

KP24 PRESSURE EFFECT ON THE GINZBURG-LANDAU PARAMETER
IN SUPERCONDUCTING YBs

S. Gabani', Mat. Orendac’, G. Pristas’, E. Gazo', K. Flachbart!, J. Ku$nir?,

T. Mori?

'Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47,
040 01 Kosice,

?Institute of Physics, Faculty of Science, P.J. Safarik University, Park Angelinum 9,
04154 Kosice, Slovakia

3Advanced Materials Laboratory, National Institute for Materials Science,

Namiki 1-1, 305 0044 Tsukuba, Japan

E-mail: orendacm@saske.sk

We present measurements of the superconducting critical temperature T, and the
upper critical field Hc, as a function of pressure up to 3 GPa in BCS type-ll
superconductor YBg (Tc = 7.5 K, He2(0) = 270 mT at ambient pressure). Magnetic
susceptibility measurements down to 2 K have shown a negative pressure effect on
T; as well as on He with slopes dT¢/dp = -0.531 K/ GPa (dInT/dp = -7.1 %/GPa)
and dHc,(0)/dp = -37 mT / GPa (dInHe./dp = -14 % / GPa), respectively. From these
results estimated pressure effect on the coherence length d§(0)/dp = 2.05 nm / GPa
together with the supposed zero pressure effect on the magnetic penetration depth
(dX(0)/dp = 0) imply that the Ginzburg-Landau parameter k(0) = A(0)/¢(0)
decreases with pressure as dk(0)/dp = -0.31 / GPa. According to this decrease a
transition from type 2 to 1 superconductor should be observed in YBg at critical
pressure pc ~ 10 GPa.
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KP26 TEPELNY TRANSPORT V MAGNETICKYCH NiZKOROZMERNYCH
SYSTEMOCH S ROZNOU MIEROU SPINOVEJ ANIZOTROPIE

Livia Lederova!, Alzbeta Orendacova’, Vladimir Tkac¢!, Robert Tarasenko!,
Katarina Tibenska?, Martin Orendac', Alexander Feher!

"Ustav fyzikélnych vied, PF UPJS, Park Angelinum 9, 04001 Kosice, Slovensko
2| etecka fakulta, Technicka univerzita, Rampova 7, 041 21 KoSice, Slovensko

E-mail: alzbeta.orendacova@upjs.sk

Predkladana praca sa zaobera porovnavacou analyzou transportu tepla pri nizkych
teplotdch v CsGd(MoQ4), a Cu(en)(H20),SOs (en = CHgN2) (CUEN). Obidva
systémy predstavuji dvojrozmerny subor viazanych retazcov s efektivnou
vnutrorovinnou interakciou J/ks radove 1 K. Uvedené systémy sa diametraine liSia
vo velkosti spinovej anizotropie. CUEN predstavuje Heisenbergov antiferomagnet
so spinom % s extrémne slabou spinovou anizotropiou A = 0.01J, CsGd(MoOa); je
aproximéciou Izingovho feromagnetu s efektivnym spinom 2 a A = 1J (parameter
(1- A)J predstavuje velkost interakcie medzi transverzalnymi zlozkami spinov) ako
dosledok Stiepenia zakladného multipletu &Sz, kryStalovym pofom. Rézna miera
spinovej anizotropie je zodpovedna za rozdielny charakter excitacného spektra:
delokalizované spinové viny v CUEN a silne lokalizované a teda malo pohyblivé
stavy v CsGd(MoOs),. Velky rozdiel v pohyblivosti magnetickych excitacii je
pravdepodobne zodpovedny za rozdielny priebeh strednej volnej drahy fondnov,
Lton, pod fazovym prechodom v oboch Studovanych systémoch. V CUEN dochadza
pod fazovym prechodom ku miernemu narastu Lien, €0 je mozné vysvetlit pridanim
dalSieho transportného kanala. V. CsGd(MoOs), sa pozoruje pokles Lin pod
kritickou teplotou ako désledok vzniku dalSich rozptylovych centier pre fondny ako
hlavné nosiCe tepla. Taktiez sa diskutuje vplyv magnetického pola na excitatné
spektrum ajeho potencialny prejav v tepelnom transporte ako daldi spdsob
sledovania spinovej dynamiky.

KP20 OBRATENA VYUCBA A JEJ ROZNE PODOBY

Eva Pankova, Jozef Han¢

Oddelenie didaktiky fyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta,
Univerzita Pavla Jozefa Safarika v KoSiciach

E-mail: eva.pankova@student.upjs.sk, pankovaeva8@gmail.com

Obratend vyucba, ako konkrétny priklad tzv. zmieSanej vyuCby, prenasa
spristupnenie nového uciva v tlaCenej alebo elektronickej podobe prostrednictvom
digitalnych technolégii do domacej pripravy Studenta. V kontaktnej vyucbe tak
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vznika priestor na aktivne poznavanie Studentov pri rieSeni tloh a problémov, ktoré
su myslienkovo néroénejSie, ale si¢asne viac reélne, praktické a atraktivnejSie.

Za poslednych 10 rokov vznikol rad roznych foriem obratenej vyucby
implementujucich danu myslienku. Jednotlivé formy sa navzajom liSia spracovanim
obsahu Studijného materidlu v domacej priprave (od textu v uebnici az po
digitalny interaktivny material) a si¢asne zvolenou metddou aktivneho poznavania
na spoloénej kontaktnej vyuébe. V prispevku na konkrétnom priklade uciva z
modernej fyziky (Einsteinovej tedrie relativity) vysvetlime a ilustrujeme rézne formy
obréatenej vyucby, akymi su napr. Flipped Class 101, Flipped & Peer Instruction,
Flipped-Mastery &i Explore-Flip-Apply.

KP12 POMALA RELAXACIA MAGNETIZACIE V Mn(C1,0;NH12):(CO.CH3) -
ANTIFEROMAGNETICKOM RETAZCI SO SPINOM S=2

K. Raczova', E. Cizmar!, V. Kuchtanin?, P. Seglaz, J. Moncol?, A. Feher!

"Ustav  fyzikdlnych vied, Univerzita Pavia Jozefa Saférika v Kosiciach,
Prirodovedecka fakulta, Park Angelinum 9, 041 54 KoSice, Slovensko

2Ustav anorganickej chémie, Fakulta chemickej a potravinarskej technolégie,
Slovenska technicka univerzita, Radlinského 9, 81237 Bratislava, Slovensko
E-mail: katarina.raczova@student.upjs.sk

Magnetické vlastnosti antiferomagnetického spinového retazca
Mn(C1002NH12)2(CO2CHs) so spinom S = 2 boli Studované v Sirokom rozsahu teplét
a magnetickych poli. Zteplotnej zavislosti magnetickej susceptibility bola
odhadnuta velkost vnatroretazcove] antiferomagnetickej interakcie s velkostou J/ks
= 2,3 K. Pri teplote 2,9 K bola v teplotnej zavislosti susceptibility pozorovana ostra
anomédlia ako prejav antiferomagnetického usporiadania na diht vzdialenost.
V usporiadanom stave pod 2,9 K bola pozorovana pomala magneticka relaxacia z
merani striedavej susceptibility, ktora je popisana modelom Glauberovej dynamiky
navrhnutym pre retazcové molekulové magnety zalozené na tzv. kantovani
spinového retazca s aktivatnou energiou Aks = 25,8 K a charakteristickym
relaxatnym Casom 1o = 1,02 ns. Hodnotu jednoiénovej anizotropie idnov Mn(lll)
bola odhadnuté z aktivatnej energie pomocou Glauberovho modelu, kde |D|/ks =
41K. Experimentélne vysledky naznaCuju existenciu malého prieneho
magnetického momentu v retazcoch ako désledok kantovania spinov, pri¢om v
usporiadanom stave su orientované navzajom antiparalelne v susednych
retazcoch. To méa za nasledok existenciu metamagnetického prechodu v externom
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magnetickom poli 120 mT, z ktorého bola odhadnuta interakcia medzi retazcami
ako zJ7/ks = 0,04 K.

Tato praca bola podporend z projektu ERDF EU [TMS26220120005 a VEGA
1/0145/13.

KP14 PHYSICAL PROPERTIES OF POLYCRYSTALLINE Ce1.xGd xNis SYSTEM

A. Dzubinska?, M. Reiffers’, J. |. Espeso? and J. Rodriguez Fernandez?
'Faculty of Humanities and Natural Sciences, PreSov University, 081 16 PreSov,
Slovakia

2Departamento CITIMAC, Universidad de Cantabria, 39005 Santander, Spain
3Institute of Physics, Faculty of Sciences, P. J. Safarik University,

Park Angelinum 9, 041 54 Kosice, Slovakia

E-mail. marian.reiffers@unipo.sk

CeNis is the well-known spin fluctuation compound without magnetic ordering up to
lowest temperatures. GdNis is known as ferromagnetic compound Tc = 31.8 K. In
order to study the influence of different rare-earths on ground state connected with
spin fluctuation we have been prepared new system of Ce1xGdxNis polycrystalline
samples with concentration x = 0.2; 0.5; 0.8 and 1. We performed XRD study,
which confirm the hexagonal crystal structure and single phase samples. The
measurement of magnetic properties showed that increasing content of Ce
depresses the transition temperature Tc to 2 K for x = 0.2. Heat capacity
measurements confirmed these results and Sommerfeld coefficient y is
127 mJ.mol-'.K2,

KP13 MAGNETICKE VLASTNOSTI ORGANICKYCH ANION-RADIKALOVYCH
SOLI NA BAZE TCNQ

D. Soltésova', E. Cizmar!, G. Vasylets?, V. Starodub?, A. Feher

'Institute of Physics, Faculty of Science, P. J. Safarik University,

Park Angelinum 9, 041 54 KoSice, Slovakia

*Applied Chemistry Department, V. N. Karazin Kharkiv National University,
Svobody Sq. 4, 61022 Kharkiv, Ukraine

3Institute of Chemistry, Jan Kochanowski University of Humanities and Sciences,
S'Wietokrzyska 15G, 25-406 Kielce, Poland

E-mail: daniela.soltesova@student.upjs.sk

Predmetom nasho dihodobého vyskumu s magneto$truktirne korelacie v rydzo
organickych anién-radikalovych soliach (ARS) zaloZenych nabéze 7,7,8,8 -
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tetrakyanochinodimetanovych molekul (TCNQ) a tiez v systémoch obsahujucich
i6n prechodného kovu [M(n)s](TCNQ)x, kde M = Mn, Co, Zn, Ni, n = phen, bipy a x
= 2 alebo 4. Vramci tejto prace bola naSa pozornost venovana zluceninam
Zn(bipy)s(TCNQ)4-H20 a  Co(bipy)s(TCNQ)s'H20, ktoré su izomorfné aich
kryStalova Struktura je tvorena kationom [M(bipy)sJ** (M = Zn a Co) a Styrmi typmi
kryStalograficky nezavislych anién-radikalov TCNQ (A, B, C a D) vytvérajucich dva
rozne typy stipcov (AABB a CCDD). Bola skiman teplotna zvislost magnetickej
susceptibility v teplotnom intervale od 4,5 K do 300 K v magnetickom poli 100 mT
a polova zavislost magnetizacie v rozmedzi aplikovanych magnetickych poli 0 —
7 T pri teplote 1,8 K. Zlu€enina [Zn(bipy)s](TCNQ)4+-H20 obsahuje nemagneticky idn
zinku, preto jej skimanim bol pozorovany iba magneticky prispevok od molekul
TCNQ. Vyuzitim tejto analyzy magnetickych vlastnosti molekdl TCNQ bolo
nasledne mozné interpretovat magnetické  vlastnosti izomorfnej ARS
[Co(bipy)s)(TCNQ)+-H20, kde bolo zistené, Ze i6n kobaltu sa nachadza
v zmieSanom spinovom stave.

Tento vyskum bol podporeny projektmi VEGA 1/0145/13, APVV-14-0073 a ERDF
EU ITMS26220120005.

KP10 POPULARIZACIA FYZIKY POMOCOU CUDZICH JAZYKOV

Stefaninova Iveta
ODF PF UPJS, KoSice, Gymnazium J.A.Raymana, PreSov
E-mail: iveta@gjar-po.sk

V ¢lanku sa zameriavame na inovécie kurikul fyziky a cudzich jazykov v zmysle
aplikovania novych vyu€ovacich stratégii a prepojenia vyucovania prirodnych vied
acudzich jazykov. Ponlkame aplikiciu metddy CLIL (Content and Language
Integrated Learning) na vyuCovani fyziky na urovni osemroného gymnazia.
Uvadzame konkrétne ukazky implementacie CLIL v anglickom, francuzskom
a nemeckom jazyku (napr. cudzojazyény fyzikalny glosar, pracovné listy pre Ziakov,
dramatizacia fyzik&lnych pokusov v cudzom jazyku, vytvorenie slovenskych titulkov
k fyzik&lnym videam).
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KP22 KONCEPTUALNE A POSTOJOVE TESTY V MERANI KVALITY
FYZIKALNEHO VZDELAVANIA

Peter Strauch, Jozef Hané

Oddelenie didaktiky fyziky, Ustav fyzikalnych vied, Prirodovedecka fakulta,
Univerzita Pavla Jozefa Safarika v KoSiciach

E-mail: peter.strauch@student.upjs.sk

Kvalitu fyzikalneho vzdelavania vyznamnym spdsobom ovplyviuji spravne aj
nespravne predstavy Studentov nielen o fyzikalnych javoch, ale aj o uceni sa a
poznavani vo fyzike, resp. vnimani a fungovani fyziky. V didaktike vieme tieto
predstavy identifikovat pomocou Specidlnych testov nazyvanych konceptuaine,
resp. postojové testy. V prvej Casti prispevku rekapitulujeme zakladné pojmy a
my$lienky tykajice sa tychto testov. DalSie &asti prispevku sa venuju pouZitiu
zakladnych metdd zberu a spracovania dét z danych testov. Konkrétne ide o zber
dat pomocou e-formularov a spracovanie dat prostrednictvom klasickej teérie
testovania, koncentraénej a modelovej analyzy. Vysledky tychto metdd ilustrujeme
na konkrétnom priklade dat ziskanych z realnej vyucby.

KP5 ENERGY RESOLVED ELECTROCHEMICAL IMPEDANCE
SPECTROSCOPY OF ORGANIC SEMICONDUCTORS

Tomas Vary', Vojtech Nadazdy?, Gabriel Cik3, Jilius Cirak

' Department of Physics, Institute of Nuclear and Physical Engineering, Faculty of
Electrical Engineering, Slovak University of Technology in Bratislava,

2 Institute of Physics, Slovak Academy of Sciences,

3 Department of Environmental Eng., Institute of Chemical and Environmental
Engineering,  Faculty of Chemical and Food Technology, Slovak University of
Technology in Bratislava

E-mail: tomas.vary@stuba.sk

In this paper we present novel method for measurement of density of states
function of organic semiconductors. Energy resolved electrochemical impedance
spectroscopy

(ER-EIS) is fast and convenient method appropriate for measurement of fine
bandgap structure in wide energy region between HOMO and LUMO bands. Actual
measurements were carried out on thin films of various derivatives of poly(3-
alkyl)thiophene polymers and their blends with fullerene nanoparticles. Results
demonstrate sensitivity of ER-EIS method on structural and alignment features of
polymer chains in sample and influence of sample preparation process on fine
bandgap structure.
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KP27 PIEZO-ELECTRIC EFFECT AT VERY LOW TEMPERATURES - A
POTENTIAL THERMOMETRY IN MILLIKELVIN TEMPERATURE RANGE

M. Clovecko, M. Kupka, P. Skyba, F. Vavrek

Centre of Low Temperature Physics, Institute of Experimental Physics, SAS
and P. J. Saférik University Kosice, Watsonova 47, 04001 Kosice, Slovakia
E-mail: vavrek@saske.sk

We investigated the properties of a high Q-value piezoelectric quartz tuning fork in
vacuum and millikelvin (mK) temperature range using a pulse-demodulation (P-D)
technique. Application of the P-D technique allowed us to excite the standard 32
kHz tuning fork with very low energy of the order of 10 fJ and to measure the
resonance frequency of the fork's decay signal with resolution better than 10 ppb.
We found a continuous and reproducible temperature dependence of the fork's
resonance frequency in mK range. Observed dependence suggests a potential
application for the piezoelectric quartz tuning forks to be used as thermometers in
mK range. We also discuss the physical origin of the observed phenomenon.
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Prednasky vitazov Sut'aze prac mladych fyzikov (MF)

MALO-UHLOVY ROZPTYL NA NANOCASTICIACH MAGNETOFERITINU

Lucia BalejCikova'?, Peter Kopéansky', M. Timko!, V.l.Petrenko®4, Ivankov,
0.1.34, M.V.Avdeev?, V.M. Garamus5, L. Almasy®

"Ustav experimentélnej fyziky SAV, Watsonova 47, 040 01 Kosice, Slovensko
2Ustav merania SAV, Dibravska cesta 9, 841 04 Bratislava 4

3Joint Institute for Nuclear Research, Joliot-Curie 6, 141980 Dubna, Moscow
region, Russia

“Kyiv Taras Shevchenko National University, Volodymyrska Street 64, Kyiv, 01033
Ukraine

SHelmholtz-Zentrum Geesthacht: Centre for Materials and Coastal Research, Max-
Planck-Street 1, 21502 Geesthacht, Germany

SWigner Research Centre for Physics, HAS, H-1525 Budapest, POB 49, Hungary
E-mail: balejcikova@saske.sk

Apoferitin, proteinovy obal feritinu, zasobného proteinu Zeleza zZivych organizmov s
vonkaj$im priemerom 12 nm, méze byt vhodné prostredie na kontrolovanu in vitro
chemicku syntézu magnetickych nanoCastic na béze Zeleza, tvoriac tak
magnetoferitin. Struktira a velkost magnetoferitinu v koloidnom roztoku bola
Studovana pomocou malo-uhlového rozptylu fotonov (SAXS) a neutronov (SANS).
Ukézalo sa, ze obal magnetoferitinu bol Ciastotne naruSeny pravdepodobne
Specifickym vplyvom magnetickych nano&astic. Tieto zmeny boli sprevadzané
rastom rozmerovej a Struktimej polydisperzity a zmenou hustoty rozptylovej dizky
so zvySujicim sa loading faktorom (priemernym poétom atomov Zeleza na jednu
molekulu proteinu). Magnetoferitin vykazoval destrukénu aktivitu na lyzozymové
amyloidné fibrily, o bolo potvrdené pomocou SAXS metody ako redukcia velkosti
fibril v kombinacii s tioflavinovym testom ako redukcia mnoZstva fibril. Tento jav
taktiez suvisel s pritomnostou zeleza, kedze Cisty apoferitin nevykazoval ziadnu
desStrukénu  aktivitu. Detailné fyzikalno-chemické Stidium zamerané na danl
problematiku méze v budlcnosti prispiet k vysvetleniu mechanizmov pdsobenia
Zeleza a jeho zluCenin na rozne biomakromolekuly, ¢o moze mat velky dopad
najmé v biomedicinskej oblasti a tiez mbze prispiet k pochopeniu a zdokonaleniu
technoldgie pripravy biokompatibilnych magnetickych nanocCastic obalenych
proteinmi, ktoré maju vysoky potencidl najmé v bio-aplikanej sfére (napr.
kontrastna latka v radioldgii, nosi¢ lie€iva v cielenom transporte alebo Standard pri
diagnostike réznych ochoreni).
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MAGNETOCALORIC QUANTITIES OF THE SPIN-1/2 FISHER'S SUPER-
EXCHANGE MODEL

Lucia Galisova

Department of Applied Mathematics and Informatics, Faculty of Mechanical
Engineering, Technical University in KoSice, Letna 9, 042 00 KoSice, Slovakia
E-mail: galisova.lucia@gmail.com

Magnetocaloric properties of the exactly solved spin-1/2 Fisher's super-exchange
model on a decorated square lattice, in which the antiferromagnetic (ferromagnetic)
nearest-neighbor coupling on horizontal (vertical) bonds together with the
longitudinal magnetic field acting on decorating spins are supposed [M. E. Fisher,
Proc. Roy. Soc. A 254, 66 (1960); 256, 502 (1960)], are rigorously investigated by
means of basic magnetocaloric quantities, such as the isothermal entropy change,
the adiabatic temperature change and the magnetic Griineisen parameter. It is
demostrated that the most pronounced magnetocaloric effect (i.e., the fastest
heating of the system during the adiabatic demagnetization process) can be found
in a vicinity of the critical magnetic field corresponding to the zero-temperature
phase transition from the long-range ordered ground state to the paramagnetic
ground state.

VPLYV DOPOVANIA KVAPALNYCH KRYSTALOV MAGNETICKYMI
NANOCASTICAMI NA TEPLOTU FAZOVEHO PRECHODU

P. Kopcansky?, N. Tomasovicova?, M. Timko?, V. Gdovinova?, N. Eber®, T.
Toth-Katona®, J. Jadzync

a [nstitute of Experimental Physics SAS, Watsonova 47, KoSice, Slovakia

b Institute for Solid State Physics and Optics, Wigner Research Centre for Physics,
Hungarian Academy of Sciences, H-1525 Budapest, Hungary

¢ Institute of Molecular Physics, Polish Academy of Sciences, 60179 Poznan,
Poland

E-mail: gdovinova@saske.sk

V prispevku bude objasnena problematika termotropnych kvapalnych kryStalov
dopovanych magnetickymi nanoCasticami. Experimentélne bol dokazany vplyv
tvaru a koncentracie magnetickych nanocastic na posun teploty fazového prechodu
z izotropnej do nematickej fazy kvapalného krystalu, ktoré boli Studované optickymi
a dielektrickymi meraniami. Ziskané vysledky su v dobrej zhode s teoretickym
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predpokladom. V Studii vplyvu sférickych magnetickych nanoCastic na zmes
bananovitého a kalamitického kvapalného krystalu, vysledky poukazuji na posun
kritického pola magnetického Freederickszovho prechodu po pridani magnetickych
nanocastic v zmesi krystalov. Po prvykrat bolo experimentalne dokazany negativny
posun teploty fazového prevodu zizotropnej do nematickej fazy kvapalnych
krystalov pod vplyvom magnetického pola.

VPLYV RYCHLOSTNYCH FLUKTUACII NA NEROVNOVAZNE SKALOVACIE
SPRAVANIE

M. Dan¢o'2, M. Hnati¢'23, A. S. Kapustin4, M. V. Komarova*, T. Lu€ivjansky35,

1 Ustav experimentalnej fyziky SAV v KoSiciach, Slovensko
2 SUJV Dubna, Ruské Federacia

3 Univerzita Pavia Jozefa Safarika v Kosiciach, Slovensko
4 Statne Univerzita v Petrohrade, Ruska Federacia

5 Univerzita Duisburg-Essen, Nemecko

E-mail: tomas.luciviansky@upjs.sk

Stadium nerovnovaznych systémov predstavuje doleZitd oblast vyskumu modernej
teoretickej fyziky. V kritickej oblasti sa tieto systémy vyznacuju Skélovou
invariancou, ktord je mozné analyzovat metédami kvantovej tedrie pola. V nasich
pracach sme sa hlavne zamerali na dodatoény vplyv prostredia na kritické
spravanie sa vybranych problémov stochastickej dynamiky. Tieto problémy su
motivované skuto¢nostou, Ze mnohé reaine systémy Casto vykazuju odklony od
idedlnych teoretickych modelov a tie m6zu kritické spravanie drasticky ovplyvnit,
pripadne znicit.
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Postery

P1 NMR CHARACTERISATION OF QUENCHED POLYHYDROXYBUTYRATE

Anton Baran, Peter Vrabel, Dusan Ol¢ak

Department of Physics, Faculty of Electrical Engineering and Informatics,
Technical University of KoSice, Park Komenského 2, 04200 KoSice, Slovakia
E-mail: anton.baran@tuke.sk

Biodegradable polymers have been intensively studied in recent years because of
their properties comparable to conventional polymers and low enviromental impact.
Polyhydroxybutyrate (PHB) is a semicrystalline, biodegradable and biocompatible
polymer, with high potential for industrial applications due to physical properties,
which are similar to those of polypropylene.

Physical properties of polymers are markedly dependent on their structure and
morphology, which can be influenced by changing the crystallization conditions and
by quenching or annealing at different temperatures. In this work, the NMR
techniques were used for the study of morphology of PHB quenched in cold water
after melting in a twin-screw extruder. Single pulse MAS 3C NMR spectra and the
spin-lattice relaxation times Ti('H), detected indirectly via 3C carbons were
measured for virgin and quenched PHB. The crystallinity of the quenched sample
was found to be comparable with that of virgin material, and the decrease in
dimensions of the crystallites grown after quenching was deduced from the single
pulse MAS 3C NMR spectra and spin lattice relaxation times T1('H) .

P2 A HIGH Q-VALUE PIEZOELECTRIC QUARTZ TUNING FORK IN VACUUM
IN MILLIKELVIN TEMPERATURE RANGE: INFLUENCE OF HIGH MAGNETIC
FIELD

M. Cloveéko, M. Kupka, P. Skyba, F. Vavrek

Centre of Low Temperature Physics, Institute of Experimental Physics, SAS and
P J. Safarik University KoSice, Watsonova 47, 04001 KoSice, Slovakia

E-mail: clovecko@saske.sk

Piezoelectric quartz tuning forks have drawn much interest of many researchers
not only as a new atomic force microscopy (AFM) self-sensing probes, but also for
their application in study of quantum liquids. We have investigated the influence of
high magnetic field (up to 8 Tesla) on vacuum resonant characteristics of a
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commercially available 32 kHz piezoelectric quartz tuning fork in millikelvin
temperature range. High magnetic field applied perpendicularly to both the direction
of oscillations and piezoelectric current produces additional force acting on
oscillating electric dipoles inside quartz. This additional force effectively stiffens the
quartz crystal manifested by the rise of resonance frequency and simultaneously
decreases its electrical conductivity causing the additional dissipation. We discuss
a physical origin of the observed phenomenon.

P3 MAGNETIZACIA MAGNETICKEJ KVAPALINY PRE ELEKTROTECHNICKE
APLIKACIE

Jana Horniakovéa?, Michal Rajiakab, Jana Téthova?, Katarina Paulovicovab,
Milan Timko®, Peter Kopéansky®

aFakulta elektrotechniky a informatiky, Technicka univerzita v KoSiciach, Letna 9,
04200, Kosice,

bUstav experimentalnej fyziky SAV, Watsonova 47, 04001, Kosice

E-mail: jh.jana.horniakova@gmail.com

Magnetické kvapaliny (MK) su stabilné koloidné suspenzie magnetickych
nanoCastic v nosnej kvapaline. V oblasti aplikaéného vyskumu MK je vyrazna
pozornost venovand MK vyrobenym na béze elektroizolaénych kvapalin, prevazne
vo forme transformatorovych olejov. V sUvislosti s rasticimi poziadavkami na
bezpecnost a spolahlivost elektrizaénych sustav, predstavujd tieto MK alternativne
chladiace a elektroizolané médium pre vysokonapatové transformatory ainé
elektrotechnické zariadenia. V predkladanom prispevku stru¢ne uvadzame vybrany
Statisticky prehlad Zivotnosti a spolahlivosti su€asnych transformatorov so zretelom
na pouzité chladiace a izola¢né médium. Nasledne poukazujeme na potrebu vyvoja
avyskumu  novych, alternativnych  izolaénych  achladiacich ~ médii.
V experimentalnej Casti sa venujeme zakladnej charakterizacii novej MK vyrobenej
na baze mineralneho oleja a nanoCastic oxidu zeleza, ktoré su stabilizované
kyselinou olejovou. Centrom pozornosti nasho Studia je magnetizacia skimanej
MK. Pouzitim vibratného magnetometra sme ziskali polové a teplotné zavislosti
magnetizacie MK, z ktorych je mozné konStatovat superparamgneticki povahu
nanocastic. NavySe, analyzujeme zavislost magnetizacie nasytenia od objemovej
koncentracie magnetickych nanocastic v oleji. Z hodndt magnetizacie nasytenia
sme urcili objemovy podiel magnetickej zlozky v MK. V zavere poukazujeme na
moznosti dalSieho Studia vyrobenej MK a jej potencialne aplikacie v praxi.
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P4 THE APPLICATION OF *C NMR SPECTROSCOPY FOR MONITORING
THE CONFORMATION OF ORGANIC MOLECULES IN MONTMORILLONITE
INTERLAYERS

Viktor Hronsky', Jana Madejova?, Maria Kovalakova'

'Department of Physics, Faculty of Electrical Engineering and Informatics,
Technical University of KoSice, Park Komenského 2, 04200 KoSice, Slovakia
2Institute of Inorganic Chemistry, Slovak Academy of Sciences, Dibravska cesta 9,
84536 Bratislava, Slovakia

E-mail: viktor.hronsky@tuke.sk

The ability of clay minerals to incorporate organic species into their structures is of
great interest for materials science. Frequently the organoclays, prepared through
the ion-exchange reaction of montmorillonite and alkylammonium cations, are
investigated because these organic/inorganic hybrid materials have found a lot of
industrial applications, e.g. as reinforcing fillers in polymer nanocomposites, as
adsorbents of organic pollutants or as rheological control agents.

The samples in our study were prepared from a sodium-saturated fraction of
bentonite JelSovy Potok (JP, Slovakia) and trimethylalkylammonium (CX-TMA+)
and alkylammonium (CX-NH3+) cations with increasing length of alkyl chain from
C6 to C18.

13C NMR spectroscopy (solid-state Varian 400 MHz) was used to confirm desired
intercalation process, to study molecular environment of organic species within
montmorillonite interlayers and especially to monitor the conformation of these
organic molecules.

Detailed information about the state of organic molecules were obtained from
deconvolution of MAS (Magic Angle Spinning) 3C NMR spectra, in which the line
assignment was based on NMR spectra of alkylammonium cations in solutions
(MercuryPlus 400 MHz) and solid-state NMR spectra of their corresponding
surfactant salts. Two different conformation states — ordered (trans-f) and
disordered (gauche-g) — were observed in interlayer space. The t/g ratio depends
on alkyl chain length — with increasing number of CH, group the chains adopt more
ordered arrangement at both types of samples. The t/g ratio decreases with
increasing temperature and it depends on head group structure of molecules
(TMA+ versus NH3+).

Above mentioned NMR results were confirmed with the results we obtained using
near-infrared (NIR) spectroscopy (FTIR Nicolet 6700).
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P5 EXPERIMENTY NA ANALYZU OTACAVEHO POHYBU TUHEHO TELESA

Maria Kladivova, Zuzana Gibova, Ofga Fricova, Jan Kecer, Maria Hutnikova,
Maria Kovalakova

Katedra fyziky, Fakulta elektrotechniky a informatiky, Technicka univerzita

v KoSiciach, Park Komenského 2, 04200 KoSice

E-mail: maria.kladivova@tuke.sk

Prispevok je venovany fyzikalnym experimentom, ktoré je mozno realizovat
pomocou Standardnej rotadnej aparatiry, optickej brany a pocitaca. Experimenty
umozhuju demonstrovat zakladné suvislosti medzi kinematickymi veliCinami
charakterizujcimi ota€avy pohyb tuhého telesa, skimat vplyv momentu trecich sil
na otaCavy pohyb tuhého telesa a jeho zavislost od uhlovej rychlosti otaCania. Zo
zavislosti uhlového zrychlenia od momentu vonkajSich sil mozno ur¢it moment
zotrvaCnosti tuhého telesa ako aj velkost momentu trecich sil.

Experimenty, alebo ich videozdznamy, mozno vyuzit na prednaSkach na
demonstraciu otaCavého pohybu a moézu byt tiez zaradené do laboratornych
cviéeni v bakalarskom stupni Studia. Pouzitie poCitaca pri spracovani nameranych
déat rozvija matematické a pocitatové zruénosti Studentov.

P6 CRYSTAL GROWTH OF LaTiO; AND LaTiO35 COMPOUNDS

Richard Jacko', Marian Mihalik?

TUSSE Research & Development, U. S. Steel Kosice s.r.o.,
2Institute of Experimental Physics, SAS, Watsonova 47, KoSice
E-mail: Richard.Jacko@sk.uss.com

Floating zone technique with optical radiation heating was assigned to crystal
growth of large single crystals of LaTiOs and LaTiOssin optical furnace. Crystals of
about 4mm in diameter and up to 45mm in length have been prepared by this
technique. Different growing conditions as pulling speed and type of growth
atmosphere were applied for future study of growth condition effect on quality and
structure of crystals. Control of crystal growth via optical furnace expects handling
of method of powder metallurgy with focus to preparation of starting materials, as
seed and feed rod are, for crystal growth in optical furnace. Crystals grown by
optical floating zone technique presented in this work were characterized by X-ray
Powder Diffraction and Back-Reflection X-ray Laue Technique.
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P7 MAGNETIC PROPERTIES OF COMPACTED FesCosy ALLOY

Denisa OlekSakova', Jan Fiizer? Peter Kollar?

'Faculty of Mechanical Engineerimg, Technical University in KoSice, Letna 9,
Kosice 04200, Slovakia

2Institute of Physics, Faculty of Science, P. J. Safarik, Park Angelinum 9, KoSice
04154, Slovakia

E-mail: denisa.oleksakova@fuke.sk

Fe-Co based alloys display interesting magnetic properties very advantageous for
high temperature applications. Fe-Co soft magnetic alloys have low coercivity, low
hysteresis loss, low eddy current loss, high permeability, high saturation
magnetisation and high Curie temperature.

In the present work, the crystalline Fe—Co powders with ratio 50:50 are prepared
after 30 hours of mechanical milling. The bulk samples were prepared from these
powders in the form of cylinders (diameter 10 mm, height 2.5 mm, weight approx. 2
g). The compaction was performed at a pressure of 800 MPa for 5 minutes at
temperature range from 400 °C to 600 °C. An axial hole with diameter of 5 mm was
drilled into the cylinders and we have prepared coils for ac measurements.
Complex permeability was measure by impedance/gain-phase analyser and its
spectra were assigned with an impedance analyser (HP 4194A) from 200 Hz to 10
MHz with two terminal connection configuration. The coercivity of bulk samples was
measured by a Foerster Koerzimat 1.097 HCJ at room temperature.

This work was supported and by the Scientific Grant Agency of the Ministry of
Education of the Slovak Republic and the Slovak Academy of Sciences, projects
VEGA 1/0330/15, VEGA 1/0377/16, KEGA 072TUKE-4/2014.

P8 STUDIUM STARTOVACICH A NUKLEACNYCH POLI V BISTABILNYCH
FEROMAGNETICKYCH MIKRODROTOCH

Jozef Onufer, Jan Ziman, Peter Duranka

Katedra fyziky, Fakulta elektrotechniky a informatiky, Technicka univerzita
v KoSiciach, Park Komenského 2, 042 00 KoSice

E-mail: jozef.onufer@tuke.sk

Bola navrhnuta a zrealizovand metodika pre mapovanie nukleaCnych poli v
amorfnych feromagnetickych mikrodrétoch. Experimentélna zostava umozriuje uréit
rozlozenie ako aj hodnoty nukleagnych poli pozdiZ celého mikrodrétu. Zarover je
mozné Studovat na tej istej aparature dynamiku jednej doménovej steny odtrhnute;
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z konca vzorky ako aj dynamiku procesu nukleacie opacne zmagnetovanej domény
resp. doménovej steny v objeme mikrodrétu. Velkost poli pre Studium dynamiky
bola uréend zrozloZenia nukleaénych poli nameranych skor pri mapovani
nukleacnych poli.

Cielom tejto experimentélnej Studie je urcit stvis alebo rozdiel medzi dynamikou
steny odtrhnutej z konca vzorky z uzatvaracej doménovej Struktdry a tej ktora je
postvana z miesta nukledcie. Na zaklade takto ziskanych vysledkov je mozné
usudzovat o moznom vplyve lokalnych nukleacii domén na meranie rychlosti jedne;
doménovej steny dynamickymi metodami.

P9 VPLYV E,LEKTRICKEI-'IO POLA NA REOLOGICKE CHARAKTERISTIKY
MAGNETICKYCH KVAPALIN

K. Paulovicova!, J. Téthova?, M. Rajiak'2 P. Kop¢ansky', M. Timko?, V. Lisy??
"Ustav experimentélnej fyziky SAV, Watsonova 47, 040 01 Kosice, Slovensko
2Fakulta elektrotechniky a informatiky, Technicka univerzita v KoSiciach, Letna 9,
042 00 KoSice, Slovensko

3Laboratérium radiacnej biologie, Spojeny ustav jadrovych vyskumov,

141 980 Dubna, Rusko

E-mail: paulovic@saske.sk

Magnetické kvapaliny (MK) su koloidné suspenzie magnetickych nanoCastic
pokrytych vrstvou surfaktantu dispergovanych v nosnej kvapaline. Ich unikatne
vlastnosti, Casto sUvisiace s nanoskopickou Struktirou Castic, sa intenzivne
skumaju prevazne za pritomnosti externého magnetického pola. V tejto suvislosti je
dobre znamy najma vyrazny vplyv magnetického pola na viskozitu magneticke;
kvapaliny. Podobne, pritomnost elektrického pola pri skimani viskoznych
charakteristik, sa javi velmi zaujimavou z hladiska pouzitia tychto kvapalin
v elektrotechnickom priemysle. Prispevok je venovany experimentalnemu $tidiu
reologickych vlastnosti magnetickych kvapalin na baze transformatorového oleja
pod vplyvom pdsobenia elektrického pofa pri roznych teplotdch a Smykovej
rychlosti, ¢o bolo umoznené pouZitim rotaéného viskozimetra MCR 502 firmy Anton
Paar. NaSe prvé merania poukazuju na zvySovanie viskozity MK pod vplyvom
rastucej intenzity elektrického pola, pri¢om zmeny su tym vyraznejSie, ¢im je niz$ia
Smykova rychlost. Pozorované zavislosti su pravdepodobne désledkom vytvarania
retazcov, popripade agregatov magnetickych nanoCastic Ucinkom pdsobenia
elektrického pola, vdaka ktorému dochadza k ich polarizacii. Vysledkom su prejavy
analogické vplyvu magnetického pola, zname ako magnetoviskézny efekt.

47



P10 FYZIKALNE VZDELAVNIE A PROJEKT DIELNE

Viadimir Sebef

PreSovska univerzita v PreSove, Fakulta humanitnych a prirodnych vied,
Katedra fyziky, matematiky a techniky

08001 Presov, ul.17.Novembra 1

E-mail: viadimir.seben@unipo.sk

V prispevku sa autori zameriavaju na niektoré z problémov, s ktorymi sa ucitelia
naSich 8kl stretavaju pri vyucbe fyziky. Pozornost venuju aj problematike pripravy
ucitelov fyziky v kontexte Skolskej reformy. V druhej Casti prispevku sa venuiju
narodnému projektu Podpora profesijnej orientacie Ziakov zékladnej Skoly na
odborné vzdelavanie a pripravu prostrednictvom rozvoja polytechnickej vychovy
zameranej na rozvoj pracovnych zru€nosti a praca s talentami. Uvadzaju niektoré
z vystupov projektu.

P11 MODELOVANIE SKORYCH A NESKORYCH REAKCI[ RECTA PRI
LIECBE CA PROSTATY POMOCOU FOTONOVEJ A PROTONOVEJ TERAPIE

Mgr. Lenka Simkova

Univerzita Pavla Jozefa Safarika, Prirodovedecké fakulta, Ustav fyzikélnych vied,
Park Angelinum 9, 040 01 KoSice

E-mail: lenka.goceliakova@student.upjs.sk

CIEL: Cielom prace je porovnat foténovu a proténovu terapiu na zéklade uréenia
a vyskytu postradiacnych komplikacii recta u pacientov s karcindmom prostaty.
Reakcie recta su ur€ované pomocou programu pre simultanne radiobiologické
modelovanie BioGray Plus vyvinutého na Vychodoslovenskom onkologickom
Ustave a. s. v KoSiciach.

METODY A MATERIAL: V préaci sa analyzuje 91 pacientov s diagnézou karciném
prostaty (C 61). 30 pacientov bolo lieSenych pomocou foténovej terapie ( vo VOU
a.s. Kosice) hypofrakcionaénou schémou oZiarenia 16F/ 3,5 Gy alebo 16F/3,3 Gy.
61 pacientov (lieCenych v PTC Praha) podstupilo proténovu terapiu pomocou
dvoch ozarovacich protokolov: simultdnny integrovany boost (SIB) 21F/2,73
Gy/denne (20 pacientov) a stereotakticka radioterapia 5F/6,69 Gy/kazdy druhy def
(41 pacientov). V radiobiologickom modelovani sa vyuZiva linedro — kvadraticky
model, model Lymana, Kutchera a Burmana a pre proténovu terapiu Carabeho
model s variabilnym RBE.

48


mailto:lenka.goceliakova@student.upjs.sk

VYSLEDKY: Na zaklade davkovo — objemovych histogramov kazdého pacienta
boli uréené hodnoty pravdepodobnosti poSkodenia zdravych tkaniv (NTCPrectum)
a porovnané so zistenymi klinickymi tdajmi. Pre foténovl terapiu bolo zistené pre
akutnu toxicitu recta NTCPrectum = 28,32 % . Vyhodnotenie neskorych reakcii
u foténovej terapie vyZzaduje dihSiu dobu sledovania. preto nie su v prispevku
uvedené. Neskoré reakcie u protdnovej terapie u stereotaktickej radioterapie
NTCPrectum = 1,48 % a u techniky simultanneho boostu ( SiB) ie NTCPrectum = 23,2
%. Zistené hodnoty su porovnatelné s klinickymi Udajmi z PTC Praha.. ( SiB
NTCPrecum=18 %  pre stereotaxiu NTCPrectum=0 %)

ZAVER: Prinosom radiobiologického modelovania je predikcia biologickej
odpovede tumoru anormalnych tkaniv, ktoré mdzu posliZit na eliminaciu
postradianych komplikécii opravou samotného oZarovacieho planu resp. Upravou
ozarovacieho protokolu (frakcionacie) DoterajSie  skusenosti  potvrdzuju
opodstatnenie translatného vyskumu v klinickej radiobiolégii  a vyuZzitia
biofyzikalneho modelovania pre potreby odboru radiaénej a klinickej onkologie.

P12 SOLID-STATE NMR STUDY OF PLASTICIZED STARCH

Natalia Smidova, Alojz Soltys, Viktor Hronsky, Dusan Oléak

Department of Physics, Faculty of Electrical Engineering and Informatics,
Technical University of KoSice, Park Komenského 2, 042 00 KoSice, Slovakia
E-mail: Natalia.Smidova@tuke.sk

Polymers from renewable resources have attracted an increasing attention in the
last two decades. Starch, one of the natural biodegradable polymers, has been
considered a very promising candidate primarily because of its broad availability
and low price. Starch is composed of amylose (poly-a-1,4-D-glucan) and highly
branched amylopectin (poly-a-1,4-D-glucan and a-1,6-D-glucan) which forms
amorphous and crystalline domains. Double-helices typical for chains in crystalline
domains organize into clusters either in monoclinic (A type polymorphism) or
hexagonal lattice (B type). Clusters are organized into superhelices which form
blocklets arranged spherically into amorphous and semi-crystalline layers with
thickness from 100 to 400 nm, and thus create a starch granule. Plasticized starch
can be obtained by destruction of starch granules in the presence of plasticizers
under specific conditions. In the present study, solid-state 'H and '3C NMR spectra,
as well as 3C and 'H spin-lattice relaxation times (T (**C), Ty ("H)) and 'H spin-
lattice relaxation times in the rotating frame (T4 ('H)) of native corn starch and
starch plasticized by solution of water and glycerol were measured. Structural
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analysis proved A type polymorphism for both samples and 10 % decrease of
ordering in plasticized sample. Analysis also confirmed interaction between starch
and glycerol via hydrogen bonds. 'H NMR observations showed a presence of non-
bonded water in both samples. Both carbon and proton relaxation times of starch
dramatically decreased due to plastification of sample what is an evidence of
increased molecular mobility of plasticized starch.

P13 EXPERIMENTAL STUDY OF SPIN ANISOTROPY IN CutnCl.: A QUASI-
TWO-DIMENSIONAL S = 1/2 SPATIALLY ANISOTROPIC TRIANGULAR-
LATTICE ANTIFERROMAGNET

R. Tarasenko!, A. Orendacova’, E. Cizmar!, M. Orendac?, I. Potoénak?, S.
Zvyagin® and A. Feher!

'Institute of Physics, Faculty of Science, P.J. Safarik University, Park Angelinum 9,
041 54 KoSice, Slovak Republic

?Institute of Chemistry, Faculty of Science, P.J. Safarik University, Moyzesova 11,
0414 54 KoSice, Slovak Republic

3Dresden High Magnetic Field Laboratory (HLD), Helmholtz-Zentrum Dresden-
Rossendorf and TU Dresden, D-01314 Dresden, Germany

E-mail: robert.tarasenko@upjs.sk

Cu(tn)Cl, has been previously identified as a potentional realization of a quasi-two-
dimensional, spatially-anisotropic triangular Heisenberg antiferromagnet with spin
1/2, intralayer exchange coupling, J/ks = -3 K, and interlayer exchange coupling, J°
=~ 0.001 J. Electron paramagnetic resonance measurements of single crystals have
been performed in the X-band range in the temperature range from 2 K to 300 K in
magnetic fields up to 0.5 T. In the temperature range from 300 to 100 K g-factors
g and ga- change monotonously, there is a decrease of both components with
decreasing temperature. However, at temperatures below 60 K significant increase
of g and decrease of g was observed. This behaviour coincides with the
theoretical predictions for the resonance fields in the presence of a dipolar coupling
and the exchange anisotropy. The phonon modulation of the spin anisotropies can
be responsible for the increase of the EPR linewidth observed above 100 K in both
orientations. On the other hand, the upturn of the linewidth appearing below 20 K
can be ascribed to the development of intralayer magnetic correlations.

This work was supported by the projects APVV LPP-0202-09, VEGA 1/0143/13
and ERDF EU project No. ITMS 26220120005.
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P14 ATTENUATION OF THE NMR SIGNAL DUE TO BROWNIAN MOTION
WITH MEMORY

Vladimir Lisy'2 Jana Téthova'

'Department of Physics, Faculty of Electrical Engineering and Informatics,
Technical University of KoSice, Park Komenského 2, 042 00 KoSice, Slovakia
2| aboratory of Radiation Biology, Joint Institute for Nuclear Research, 141 980
Dubna, Russian Federation

E-mail: jana.tothova@tuke.sk

It is shown that the known expressions for the attenuation function S(f) of the NMR
signal due to stochastic motion of spins are not appropriate for the interpretation of
experiments, in which the spins undergo a non-Markovian Brownian motion. We
have calculated S(t) by the accumulation of the phase shifts in the rotating frame
through the changes of the displacements of spin-bearing particles in a magnetic-
field gradient. The found S({) is applicable for the stationary stochastic motion of
spins, including their dynamics with memory. The familiar formulas for normal
diffusion are obtained as a special case within the long-time approximation. The
method is applied for the description of the Hahn spin-echo experiments with
steady and pulsed field gradients. The damping of the NMR signal is also
evaluated providing that at long times the diffusion is anomalous and when the
random motion of particles is modeled by the generalized Langevin equation with
the memory kernel exponentially decaying in time.

P15 VYUZITIE BIOSENZOROV A MOZNOSTI ICH UPLATNENIA V MEDICINE

L. Vojéikova, J. Sabo

Univerzita P.J.Safrika, Lekérska fakulta, Ustav lekarskej a klinickej biofyziky,
KoSice, SR

E-mail: lea.vojcikova@upjs.sk

Biosenzory maju velky vyznam pre ich schopnost vyriesit potencialne velky poCet
analytickych problémov a vyzvy v réznorodych oblastiach vnutornej bezpecnosti,
monitorovania zivotného prostredia, bezpec€nosti potravin, mediciny, farmakolégie,
priemyslu atd. Biomedicinske senzory su neodmyslitefnou sucastou zistovania a
monitorovania Sirokého spektra ochoreni. Biosenzory st senzorové systémy, ktoré
su kombinované s biologickymi systémami. Skladaju sa z dvoch hlavnych Casti;
jednym z nich je biologicky rozpoznavaci prvok a druhy je fyzikalno-chemicky
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snimaC. Biologicky rozpoznavaci prvok moéze byt biokatalyzator (enzym,
mikroorganizmus, tkanivo) alebo bioligandy (protilatky, nukleové kyseliny), ktoré
mozu selektivne komunikovat s cielovo analyzovanou latkou. Prevodnik prevadza
vysledok interakcie medzi cielovo analyzovanou latkou a biologickym
rozpoznavacim prvkom do meratefného signalu.

P16 MAGNETIC NANOPARTICLES FOR BIOAPPLICATIONS

M. Zentkova', M. Mihalik’, M. Mihalik jr.!, M. Kovalik?, V. Girman?3, M. Perovic?,
V. Kusigerski4, J. Briancin®

!Institute of Experimental Physics SAS, Watsonova 47, 040 01 KoSice, Slovakia
2Faculty of Humanities and Natural Sciences, University of PreSov, 17 novembra 1,
Slovak Republic

3Faculty of Science, P.J. Safarik University , Kosice, Slovakia

4The Vinca Institute, University of Belgrade, 11001 Belgrade, Serbia

SInstitute of Materials Research SAS, Watsonova 47, 04001 Kosice, Slovakia
E-mail: zentkova@saske.sk

Magnetic nanocomposites based on manganite, iron oxide and Fe-spinel
nanoparticles covered by silica or polymers are promising materials with application
potential in biomedicine. Different methods of synthesis together with
comprehensive analysis of their structural, microstructural and magnetic properties
enable the possibility to tune their physical properties in the line with requirements
for biocompatible material usable for application purposes. In the focus of this
presentation will be research on the nanocomposites for applications that favour
superaramagnetic nanoparticles, i.e. those magnetic nanoparticles (MNPs) that
possess high magnetic moment but exhibits magnetism only in the presence of
magnetic field. The preferable nanoparticle size is in the range 10-100 nm which
favours the uptake of nanoparticles by cells while minimising the filtering in the
spleen. Another advantageous property is size uniformity (i.e. narrow size
distribution) that enables uniform behaviour of magnetic nanoparticles under the
applied magnetic field. Many parameters are involved in determination of
nanocomposite structural and magnetic properties such as synthesis method,
physical-chemical properties of both core and shell materials, core/shell ratio, etc.
Thus their comprehensive understanding is a formidable task with many open
questions yet to be resolved.
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P17 EXPERIMENTALNE ZARIADENIE NA STUDIUM DYNAMIKY
DOMENOVEJ STENY V BISTABILNYCH MAGNETICKYCH MIKRODROTOCH

Jan Ziman, Jozef Onufer, Peter Duranka
Katedra fyziky, Park Komenského 2, 042 00 KoSice
E-mail: jan.ziman@tuke.sk

Prezentovany je novy experiment na S$tidium dynamiky doménovej steny v
bistabilnych amorfnych  feromagnetickych mikrodrétoch. Zostavenie tohto
experimentu bolo indpirované Studiom jednosmerového efektu [1]. Nové
experimentalna zostava bola navrhnutd tak aby bolo mozné merat axialne
hysterézne slucky a rychlost individualnej doménovej steny vzhfadom na axiélne
magnetické pole bez potreby manipulovania so vzorkou. Z merania $tyroch typov
axialnych sluciek je mozné urcit minimalnu hodnotu nukleaéného pola v objeme
vzorky ako aj hodnoty kritickych poli pre obidva konce mikrodrétu. Zaroveri tato
aparatira umozfiuje meranie rychlosti pohybu doménovej steny typu ,head to
head” alebo ,tail to tail“ Startujlcich z obidvoch koncov vzorky. Je mozné teda
merat’ Styri rychlosti vzhladom na koniec, z ktorého sa stena pohybuje ako aj
vzhladom na smer pola, ktoré stenu posuva.

Jednym vlozenim vzorky do aparatury je mozné odmerat Styri axialne hysterézne
slucky a Styri zavislosti rychlosti na axidlnom magnetickom poli. Tym je mozné
vylugit zmeny podmienok merania spdsobené manipulaciou resp. poskodenim
vzorky.

[1] J.Onufer, J. Ziman, M. Kladivova, Unidirectional effect in domain wall
propagation observed in bistable glass coated-microwire, J. Magn. Magn.
Mater. 396 (2015), 313-317.
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