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CONTENTS (SCIENTIFIC PROGRAM) 
 

Wednesday, June 24, 2015 

 

OPENNING CEREMONY  15:00  

PLENARY SESSION Introductory lectures                    15:05 
 
Hristoforou E., Švec P. Sr. 
Determination of the plastic deformation and residual stress tensor distribution using 
surface and bulk intrinsic magnetic properties      13 
 
Lančok A., Miglierini M., Kohout J., Volfová L. 
Study of ferritin nanoparticles        14 
 
Zajac R., Hatala B., Dařílek P. 
Overview of ALLEGRO project         20 
 
COFFEE BREAK                            16:00 
 
SESSION 1(A)  Physical properties and structural aspects of solid materials  
   and their influencing I.                     16:30 
 
Ballo P., Harmatha L., Racko J.  
Why does everyone talk about positron annihilation? All we know comes from 
experience            25 
 
Vitkovská E., Okál M., Ballo P. 
Simulation of positron lifefimes in uranium dioxide: an ab initio study   29 
 
Okál M., Ballo P. 
Projector augmented-wave potential for uranium     34 
 
Bartošová I., Ballo P., Slugeň V. 
Application of Fokker-Planck equation in positron diffusion trapping model  39 
 
Áč V., Kasala J., Ličková M. 
Atomic force microscopy study of the Cu-Be alloy structure     43 
 
Pavúk M., Weis M., Farkas G., Slugeň V.  
Domain structure in thin nickel film observed by low- and high-coercivity magnetic 
force microscopy probe         47 
 
SESSION 1(B)  Advanced fast reactors I.                                16:30 
 
Rohár Š., Petényi V. 
The safety of nuclear power plants and the safety assessment physical methods – 
development since NPP A1 to VVER-440 reactors     51 
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Pecko S., Slugeň V.  
Evolution of radiation induced damage in high copper western reactor pressure 
vessel steels            52 
 
Bouhaddane A., Farkas G., Haščík J., Slugeň V.  
Verification of ENDF/B-VII.0, ENDF/B-VII.1 and JEND L-4.0 nuclear data libraries 
for criticality calculations using NEA/NSC benchmarks     57 
 
Čerba Š., Haščík J., Nečas V., Slugeň V.  
Investigation of the MOX pin type ALLEGRO reactor core    63 
 
Lüley J., Haščík J., Slugeň V., Nečas V.  
Sensitivity analysis of ALLEGRO MOX core      69 
 
Vrban B., Haščík J., Nečas V., Slugeň V. 
Similarity and uncertainty analysis of the ALLEGRO MOX core   74 
 
SHORT BREAK 
 
SESSION 2(A)  Physical properties and structural aspects of solid materials  
   and their influencing II.                     18:00 
 
Fričová O., Kovaľaková M., Olčák D.  
Proton NMR study of polylactic acid and its modifications    79 
 
Hristoforou E., Švec P. Sr.  
Novel method for water thermolysis and CO2 transformation to hydrocarbons 83 
 
Kachniarz M., Bieńkowski A., Szewczyk R.  
Modelling magnetoelastic characteristics of manganese-zinc ferrite material in  
Rayleigh region          84 
 
Kovaľaková M., Fričová O., Hutníková M., Olčák D.  
Kinetics of 1H-13C NMR cross polarization in rigid polymers    89 
 
Harmatha L., Žiška M., Stuchlíková Ľ., Kósa A., Mikolášek M., Hrubčín L.,  
Skuratov V. A. 
Electrically active defects in the amorphous silicon/crystalline silicon heterojunction 
solar cell after heavy Xe ions irradiation       93 
 
Brodziansky T., Sojak S., Slugeň V.  
Study of thermal stress effects on structural materials of NPP using PALS  97 
 
 
SESSION 2(B)  Advanced fast reactors II.                                 18:30 
 
Osuský F., Vrban B., Haščík J., Slugeň V. 
Analysis of neutron flux distribution for gas cooled reactor ALLEGRO with MOX 
fuel            103 
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Dujčíková L., Haščík J.,  Slugeň V. 
Sensitivity studies of ALLEGRO GFR demonstrator     108 
 
Ili ť T., Čerba Š., Haščík J., Slugeň V. 
Investigation of the ALLEGRO active core using the diffusion DIF3D code  113 
 
Veterníková Šimeg J., Degmová J., Sabelová V., Šimko F., Pekarčíková M., Sojak S.,  
Petriska M., Slugeň V. 
Testing of advanced chromium - iron based steel      119 
 
Sojak S., Veterníková Šimeg J., Slugeň V., Petriska M., Stacho M. 
Study of oxide dispersion strengthened steels for nuclear applications    124 
 
Degmová J., Fedorov A., Magielsen L. 
T91 steel irradiated in Pb-Bi environment       128 
 
Dekan J., Zeman A., Degmová J., Slugeň V., 
Examination of iron-bearing content in cold worked AISI 304 steel by Mössbauer 
spectroscopy            132 
 
 
WELCOME PARTY                   20:00 
 
 

Thursday, June 25, 2015 
 
 
BREAKFAST                    07:00 
 
 
SESSION 3(A)  Nuclear science and technology, influence of irradiation on physical 
   properties of materials, radiation detection I.                 08:30 
 
Sitek J., Pavlovič M., Sedlačková K., Dekan J., Šagátová A. 
Analysis of radiation damaged nanocrystalline alloys     135 
 
Barátová D., Nečas V. 
The impact of neutron fluence on the nuclide vector of spent nuclear fuel for the 
geological disposal purposes        139 
 
Gálik G., Kutiš V., Jakubec J., Paulech J., Murín J.  
Pressure thermal shock analysis for nuclear reactor pressure vessel            144 
 
Kutiš V., Jakubec J., Gálik G., Paulech J., Murín J., Hrabovský J. 
Thermal homogenization of coolant in downcomer of nuclear reactor VVER 440 149 
 
Zaťko B., Šagátová A., Boháček P., Sekáčová M., Nečas V.  
The effect of high-energy electrons irradiation on the current-voltage characteristics  
of Schottky barriers detectors based on semi-insulating GaAs    154 
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SESSION 3(B)  New materials and structures (incl. nanostructures and thin films),  
   their analysis and specific applications I.                   08:15 
 
Bednačík J., Maťko I., Webb A., Švec P. Sr., Švec P., Janičkovič D.  
Local atomic structure study of crystallization in Fe78Sn5B17 amorphous alloy  158 
 
Janotová I., Maťko I., Švec P., Zigo J., Janičkovič D., Švec P. Sr.  
Structure of rapidly quenched Fe-Co-Sn-B systems with varying Fe/Co ratio  164 
 
Brndiarová J., Fröhlich K., Hulman M., Rosová A., Dobročka E., Kahro T., Aarik J. 
Integration of atomic layer deposited Al2O3 dielectrics with graphene   169 
 
Hardoň Š., Kúdelčík J., Jamnický I., Bellan I.  
New improved technique for MOS interface states investigation   175 
 
Hodas M., Šiffalovič P., Pelletta M., Halahovets Y., Jergel M.,  Majková E., Korytár D., 
Zápražný Z., Vagovič P.  
Passivation of Ge crystals by B4C thin layer deposition     180 
 
Kundrata I., Fröhlich K., Ballo P.  
Lithium ion intercalation into thin film anatase       184 
 
Sečianska K., Šoltýs J., Tóbik J., Dérer J., Cambel V. 
Cantilever sensor for study of magnetic microstructures     189 
 
Djukic U., Andok R., Gafoor Abdul M., Richter C., Heckmann O., Hricovíni K.  
Quantized accumulation layer at the  Bi/InAs interface      194 
 
COFFEE BREAK                    10:00 
 
SESSION 4(A)  Computational physics and theory of  physical properties of  matter; 
   interdisciplinary physics of condensed matter I.                 10:30 
 
Nowak P., Szewczyk R.  
Midpoint detection and mesh optimisation for forward eddy current  
tomography transformation         198 
 
Paulech J., Kutiš V., Goga V., Murín J., Hrabovský J., Jakubec J., Petriska M.  
Cooling analysis of bundled overhead power lines     202 
 
Racko J., Benko P., Grmanová A., Harmatha L., Granzner R., Kittler M.,  
Schwierz F., Breza J.  
Simulation of leakage current in AlGaN/GaN heterostructures with a new  
model of trap-assisted tunnelling        208 
 
Záluský R., Ďuračková D., Stopjaková V., Arbet D., Nagy G., Nagy L., Sedlák V.,  
Kováčik T. 
Automated evaluation and test of readout interface for MEMS microphone  
prototype chips          212 
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SESSION 4(B)  New materials and structures (incl. nanostructures and thin films),  
   their analysis and specific applications II.                   10:30 
 
Dubecký F., Kindl D., Hubík P., Oswald J., Mičušík M., Gombia E., Boháček P., Sekáčová 
M., Zaťko B., Šagátová A.  
Peculiarities of metal contacts on semi-insulating GaAs: electrical, photoelectronic  
and XPS characterization         216 
 
Neilinger P., Rehák M., Grajcar M. 
Estimation of effective temperature of an artificial quantum two-level system  221 
 
Cesnek M., Miglierini M., Lančok A.  
Iron oxides in human brain         225 
 
Benkovičová M., Kotlár M., Vojtko A., Jergel M., Šiffalovič P., Végsö K., Luby Š.,  
Majková E.  
Synthesis of gold nanorods with different aspect ratio for organic photovoltaics 230 
 
SHORT BREAK 
 
SESSION 5(A)  Nuclear science and technology, influence of irradiation on physical 
   properties of materials, radiation detection II.                  11:30 
 
 
Boháček P., Zaťko  B., Šagátová A., Hybler  P., Sekáčová  M.   
Influence of 5 MeV electron irradiation on galvanomagnetic parameters of semi-
insulating GaAs          234 
 
Hornáček M., Nečas V.  
The use of codes VISIPLAN 3D ALARA and MATLAB for assessment  
of contributions from radiation sources within the decommissioning of nuclear  
power plants           238 
 
Jakubec J., Kutiš V., Paulech J., Gálik G.  
CFD modelling of bypass in fuel assembly of nuclear reactor VVER 440  243 
 
Klačková I., Šagátová A., Fülöp M., Nečas V.  
Homogeneity of electron accelerator dose distribution     248 
 
Kmječ T., Miglierini M., Kohout J., Lančok A.  
Mössbauer spectrometry of a novel steel LC200N with high corrosion resistance 252 
 
Sedlačková K., Zaťko B., Šagátová A., Nečas V.  
The effect of contacts on energy resolution of SiC semiconductor detector in alpha-
particle spectrometry         258 
 
Slimák A., Nečas V.  
Melting of contaminated metals as a source of irradiation to the workers  
and public           263 
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SESSION 5(B)  New materials and structures (incl. nanostructures and thin films),  
   their analysis and specific applications III.                   11:30 
 
Kadlečíková M., Jesenák K., Hubeňák M., Škriniarová J., Vančo Ľ.,  Kolmačka M., 
Breza J. 
Formation of nanocomposites based on carbon nanotubes and montmorillonit E, 
chrysotile and vermiculite         268 
 
Matylitskaya V., Partel S., Kasemann S. 
Study of selective wet etching of titanium towards copper in hydrofluoric free  
etchant           272 
 
Novák P., Dobročka E., Slugeň V., Gokhman A. 
Effect of irradiation on the structural propeties of iron-chromium alloys investigated  
by GIXRD           277 
 
Zehetner J., Schmidmayr D., Piredda G., Kasemann S., Matylitskaya V., Lucki M. 
Laser generated micro- and nanostructures and the transfer to polymers for 
experimental use          282 
 
Váry T., Cirák J. 
Efects of carbon nanoparticles on biomembranes: a Langmuir monolayer  
experiment           286 
 
SESSION 6(A)  Optical phenomena in materials, photovoltaics and photonics, 
   new principles in sensors and detection methods I.                     11:30 
 
Čertík F. 
The analysis of different encoding and modulation techniques at the signal  
transmission in the optical medium        290 
 
Horváth Zsolt J. 
Logic gates and circuits with electrical and optical inputs for thin film and organic 
electronics           295 
 
Mokráň M., Čertík F., Róka R. 
Analysis of possible utilization of phase shift keying modulations for long-haul optical 
transmission systems          299 
 
Róka R., Čertík F. 
Modeling of negative influences at the signal transmission in the optical medium 304 
 
Šalík P., Čertík F., Róka R. 
Analysis of possible utilization of the 16-QAM modulations for optical transmission 
systems           309 
 
Sedlák V., Ďuračková D., Záluský R., Kováčik T.  
An experimental survey on non-negative matrix factorization for separation  
of signals           314 
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Kurtulík M., Chlpík J., Cirák J. 
Effective permittivity material model of gold nanoparticles layers for spectroscopic 
ellipsometry           318 
 
Seyringer D., Edlinger J. 
Application of various tools to design, simulate and evaluate optical demultiplexers 
based on AWG          322 
 
LUNCH                      13:00 
 
SOCIAL PROGRAMME                   13:30 
 
DINNER AND FRIENDSHIP PARTY                      19:30 
 
Friday, June 26, 2015 
 
BREAKFAST                                07:00 
 
SESSION 7(A)  Optical phenomena in materials, photovoltaics and photonics, 
   new principles in sensors and detection methods II.                      08:45 
 
Jasenek J., Červeňová J., Korenko B. 
Long Bragg grating fibre optic sensors based on OFDR     327 
 
Kaiser M., Nádaždy V.  
Influence of the ambient atmosphere on the degradation of P3HT:PCBM solar cells 333 
 
Müllerová J., Nádaždy V., Scholtz Ľ., Ladányi L.  
On pristine and blend optical absorption in new-generation low band-gap organic 
semiconductors for heterojunction solar cells      338 
 
Vojtko A., Benkovičová M., Nádaždy V., Kaiser M., Ivančo J., Jergel M., Šiffalovič P., 
Majková E.  
Different plasmonic light trapping mechanisms in P3HT:PCBM organic solar  
cells with incorporated nanoparticles       342 
 
Weisze A., Ďuračková D., Kukučka M., Krajčušková Z.  
Advanced test head in voltage maps measurement process    346 
 
SESSION 7(B)  Computational physics and theory of  physical properties of  matter; 
   interdisciplinary physics of condensed matter II.                  08:45 
 
Gogola R., Murín J., Hrabovský J., Paulech J., Kutiš V., Goga V.  
Modal analysis of alfe power lines using new 3D FGM beam finite element  350 
 
Hrabovský J., Murín J., Gogola R., Kutiš V., Paulech J., Goga V. 
Homogenization of material properties of AlFe power lines    355 
 
Kováčik T., Ďuračková D., Sedlák V., Záluský R. 
Handwriting recognition on image        360 
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Pavlovič M., Regodic M., Bokor J., Šagátová A.  
A new release of the S3M code        365 
 
Zeman A., Novotný R., Petriska M., Haehner P., Slugeň V. 
Study of cold worked 304 steel for supercritical water cooled reactor applications 369 
 
Murín J., Hrabovský J., Gogola R., Kutiš V., Paulech J. 
Modelling of elasto-statics of power lines by new composite beam finite element 375 
 
COFFEE BREAK                     10:00 
 
PLENARY SESSION                  10:30 
 
Šagátová A., Magyar M., Fülöp M., Nečas V., Rafaj M. 
Radiation hardness of commercial semiconductor devices for first Slovak cubesat  380 
 
Jurečka S.  
Analysis of electrical properties of semiconductor solar cells    384 
 
Kúdelčík J., Bury P., Hardoň Š., Kopčanský P., Timko M.  
Structural properties of magnetic fluid studied by acoustic spectroscopy  389 
 
CONCLUDING REMARKS (PLENARY SESSION)                 11:30 
 
Author index            395 
 
LUNCH                      12:00 
 
DEPARTURE                     13:30 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


