
 

 

 

 

 

 

 

 

 

 

 
 

60th International Conference for Students of Physics and Natural Sciences 

 

 

Open Readings 2017 
 

 

March 14-17, 2017 

Vilnius, LITHUANIA 

 

 

 

Programme and Abstracts 
  



 

 

CONFERENCE CHAIRS 

Vytautas Butkus, Faculty of Physics, Vilnius University & Light Conversion Ltd. 
Jonas Berzinš, TNO Delft & Friedrich-Schiller-University Jena 
 
ORGANIZING COMMITTEE 

Sonata Adomavičiūtė, Faculty of Physics, Vilnius University 
Jogundas Armaitis, Institute of Theoretical Physics and Astronomy, Vilnius University 
Danas Buožius, Faculty of Physics, Vilnius University 
Vilius Karsokas, Faculty of Physics, Vilnius University 
Tomas Kontrimas, Center for Physical Sciences and Technology & Faculty of Physics, Vilnius University 
Rasa Krikstaponyte, Vilnius Gediminas Technical University 
Gintarė Kuksėnaitė, Faculty of Physics, Vilnius University 
Dovilė Lengvinaitė, Department of General Physics and Spectroscopy, Faculty of Physics, Vilnius University 
Mažena Mackoit, Center for Physical Sciences and Technology & EPS YM Vilnius 
Giedrius Pakalka, Faculty of Physics, Vilnius University 
Povilas Račkauskas, Faculty of Physics, Vilnius University 
Edvinas Skliutas, Faculty of Physics, Vilnius University & SPIE Chapter of Vilnius University 
Kamilė Skorupskaitė, Faculty of Physics, Vilnius University 
Inga Songailienė, Institute of Biotechnology, Vilnius University 
Jurgita Strakšytė, Faculty of Physics, Vilnius University 
Laura Šerkšnytė, Faculty of Physics, Vilnius University & OSA Chapter of Vilnius University 
Andrius Vaitkūnas, Center for Physical Sciences and Technology & Faculty of Physics, Vilnius University 
 
PROGRAMME COMMITTEE: 

Ramūnas Aleksiejūnas, Semiconductor Physics Department, Faculty of Physics, Vilnius University 
Jogundas Armaitis, Institute of Theoretical Physics and Astronomy, Vilnius University 
Jevgenij Chmeliov, Department of Theoretical Physics, Faculty of Physics, Vilnius University 
Justinas Čeponkus, Department of General Physics and Spectroscopy, Faculty of Physics, Vilnius University 
Audrius Gegeckas, Institute of Biotechnology, Vilnius University 
Vilmantas Gėgžna, Institute of Applied Research, Vilnius University 
Mindaugas Karaliūnas, Department of Optoelectronics, CPST & Baltic Institute of Advanced Technologies 
Mangirdas Malinauskas, Laser Research Center, Vilnius University 
Rasa Pauliukaitė, Department of NanoEngineering, Center for Physical Sciences and Technology 
Tomas Serevičius, Institute of Applied Research, Vilnius University 
Kastytis Zubovas, Fundamental Research Department, Center for Physical Sciences and Technology 

Faculty of Physics 
Vilnius University 

Saulėtekio Ave. 9-III, LT-10222 Vilnius 
LITHUANIA 

 
www.ff.vu.lt 

www.openreadings.eu 

ISSN 2029-4425 © Vilnius University, 2017 



3

 

 

CONFERENCE CHAIRS 

Vytautas Butkus, Faculty of Physics, Vilnius University & Light Conversion Ltd. 
Jonas Berzinš, TNO Delft & Friedrich-Schiller-University Jena 
 
ORGANIZING COMMITTEE 

Sonata Adomavičiūtė, Faculty of Physics, Vilnius University 
Jogundas Armaitis, Institute of Theoretical Physics and Astronomy, Vilnius University 
Danas Buožius, Faculty of Physics, Vilnius University 
Vilius Karsokas, Faculty of Physics, Vilnius University 
Tomas Kontrimas, Center for Physical Sciences and Technology & Faculty of Physics, Vilnius University 
Rasa Krikstaponyte, Vilnius Gediminas Technical University 
Gintarė Kuksėnaitė, Faculty of Physics, Vilnius University 
Dovilė Lengvinaitė, Department of General Physics and Spectroscopy, Faculty of Physics, Vilnius University 
Mažena Mackoit, Center for Physical Sciences and Technology & EPS YM Vilnius 
Giedrius Pakalka, Faculty of Physics, Vilnius University 
Povilas Račkauskas, Faculty of Physics, Vilnius University 
Edvinas Skliutas, Faculty of Physics, Vilnius University & SPIE Chapter of Vilnius University 
Kamilė Skorupskaitė, Faculty of Physics, Vilnius University 
Inga Songailienė, Institute of Biotechnology, Vilnius University 
Jurgita Strakšytė, Faculty of Physics, Vilnius University 
Laura Šerkšnytė, Faculty of Physics, Vilnius University & OSA Chapter of Vilnius University 
Andrius Vaitkūnas, Center for Physical Sciences and Technology & Faculty of Physics, Vilnius University 
 
PROGRAMME COMMITTEE: 

Ramūnas Aleksiejūnas, Semiconductor Physics Department, Faculty of Physics, Vilnius University 
Jogundas Armaitis, Institute of Theoretical Physics and Astronomy, Vilnius University 
Jevgenij Chmeliov, Department of Theoretical Physics, Faculty of Physics, Vilnius University 
Justinas Čeponkus, Department of General Physics and Spectroscopy, Faculty of Physics, Vilnius University 
Audrius Gegeckas, Institute of Biotechnology, Vilnius University 
Vilmantas Gėgžna, Institute of Applied Research, Vilnius University 
Mindaugas Karaliūnas, Department of Optoelectronics, CPST & Baltic Institute of Advanced Technologies 
Mangirdas Malinauskas, Laser Research Center, Vilnius University 
Rasa Pauliukaitė, Department of NanoEngineering, Center for Physical Sciences and Technology 
Tomas Serevičius, Institute of Applied Research, Vilnius University 
Kastytis Zubovas, Fundamental Research Department, Center for Physical Sciences and Technology 

Faculty of Physics 
Vilnius University 

Saulėtekio Ave. 9-III, LT-10222 Vilnius 
LITHUANIA 

 
www.ff.vu.lt 

www.openreadings.eu 

ISSN 2029-4425 © Vilnius University, 2017 

 

 

Contents 
Contents ...................................................................................................................................... 3 

Conference programme .............................................................................................................. 4 

List of poster presentations ......................................................................................................... 8 

Invited speakers ........................................................................................................................ 21 

Oral session 1 ........................................................................................................................... 31 
Astrophysics and Astronomy 

Oral session 2 ........................................................................................................................... 37 
Theoretical Physics 

Oral session 3 ........................................................................................................................... 45 
Chemistry and Chemical Physics 

Oral session 4 ........................................................................................................................... 53 
Spectroscopy, Methods and Devices for Physical Diagnostics 

Oral session 5 ........................................................................................................................... 59 
Laser Physics and Optical Technologies 

Oral session 6 ........................................................................................................................... 67 
Material Science and Modern Technologies 

Oral session 7 ........................................................................................................................... 75 
Functional Materials and Derivatives 

Oral session 8 ........................................................................................................................... 81 
Semiconductor and Condensed Matter Physics 

Oral session 9 ........................................................................................................................... 89 
Nanomaterials and Nanotechnology 

Oral session 10 ......................................................................................................................... 97 
Biochemistry, Biophysics and Biotechnology 

Oral session 11 ....................................................................................................................... 103 
Biology, Genetics and Biomedical Sciences 

Poster session 1 ...................................................................................................................... 111 

Poster session 2 ...................................................................................................................... 183 

Poster session 3 ...................................................................................................................... 255 

Poster session 4 ...................................................................................................................... 329 

Author index ........................................................................................................................... 400 

 



9

 

 

List of poster presentations 
14 March, TUESDAY 

13:15-15:00 POSTER SESSION P1 

Monika Stangret, Anna Bartkiewicz 
PROPER MOTION STUDIES IN G23.657-0.127 

P1-01 112 

Mateusz Narożnik 
THE MODEL OF ORBITAL MOTION AROUND SPHERICAL AND NON-SPHERICAL BODIES 

P1-02 113 

Volha Siliuk, Leonid Katkovsky 
CROSS-CALIBRATION OF MULTISPECTRAL IMAGES OF BELARUSSIAN SATELLITE AND OTHERS AEROSPACE 
SYSTEM WITH ATMOSPHERIC CORRECTION 

P1-03 114 

Vytautas Dūdėnas, Thomas Gajdosik 
USING TECHNIQUES OF ALGEBRAIC RENORMALIZATION FOR THE TWO HIGGS DOUBLET MODEL WITH ONE 
HEAVY NEUTRINO 

P1-04 115 

Anton Kuncinas, Thomas Gajdosik 
ANALYSIS OF THE TWO HIGGS DOUBLET MODEL: IN SEARCH OF THE VALID CP-CONSERVING POTENTIAL 

P1-05 116 

Augustinas Stepšys, Saulius Mickevičius, Darius Germanas, Ramutis Kazys Kalinauskas 
CONSTRUCTION OF ANTISYMMETRIC BASIS STATES FOR SIX BODY SYSTEMS IN TRANSLATIONALLY INVARIANT 
BASIS 

P1-06 117 

Mantas Račiūnas, Egidijus Anisimovas, Christoph Sträter, André Eckardt, Ian B. Spielman, Gediminas Juzeliūnas 
SEMI-SYNTHETIC ZIGZAG OPTICAL LATTICE FOR ULTRACOLD ATOMS 

P1-07 118 

Ulada Vysotskaya, Irina Shapochkina 
DIFFUSION OF A BROWNIAN PARTICLE IN A PERIODIC POTENTIAL WITH A FINITE LIFE-TIME 

P1-08 119 

Pok Man Lo, Michał Marczenko, Krzysztof Redlich, Chihiro Sasaki 
ADDITIONAL STRANGE RESONANCES FROM LATTICE QCD 

P1-09 120 

Piotr Gładysz, Karolina Słowik 
ASYMMETRIC QUANTUM SYSTEMS IN STRONG ELECTROMAGNETIC FIELDS AS TERAHERTZ RADIATION SOURCES 

P1-10 121 

Mažena Mackoit, Audrius Alkauskas 
OPTICAL PROPERTIES OF BORON VACANCIES AND BORON VACANCY COMPLEXES IN HEXAGONAL BORON 
NITRIDE 

P1-11 122 

Gintaras Kerevičius 
IDENTIFICATION OF THE ENERGY SPECTRUM OF AUTOIONIZING STATES OF STRONTIUM EXCITED BY ELECTRON 
IMPACT 

P1-12 123 

Gleb Bogomol, Janek Laanearu 
WAVE MODELING USING SMOOTHED PARTICLE HYDRODYNAMICS 

P1-13 124 

Vytautas Bubilaitis, Olga Rancova, Darius Abramavičius 
DICHOTOMOUS MODEL FOR SYSTEM-ENVIRONMENT INTERACTION IN PHOTOSYNTHETIC COMPLEX 

P1-14 125 

Dovilė Lengvinaite, Sonja Grubisic, Kęstutis Aidas, Ilija Cvijetic, Aatto Laaksonen, Francesca Mocci 
QM/MM PROTOCOL FOR STUDYING INTERACTIONS IN IONIC LIQUIDS: CHARGES OPTIMIZATION   

P1-15 126 

Monika Kubek, Karolina Slowik 
NANOANTENNAS FOR INDUCED CIRCULAR DICHROISM 

P1-16 127 

Yaroslav Zubritsky, Alex Malevich, Elena Shalamberidze, George Pitsevich, Valdas Sablinskas 
THEORETICAL STUDY OF THE ROVIBRATIONAL SPECTRUM OF WATER MOLECULE TRAPPED IN ARGON MATRIX 
IN THE AND SPECTRAL REGIONS 

P1-17 128 

Artem Sosnovsky, George Pitsevich, Ekaterina Kozlovskaya, Valdas Sablinskas 
ANHARMONIC CALCULATIONS OF THE STRUCTURE AND IR SPECTRA OF THE WATER CLUSTERS IN THE VACUUM, 
ARGON AND WATER MEDIUM 

P1-18 129 

Anton Paltsev, Alex Malevich, George Pitsevich, Ekaterina Kozlovskaya, Vitas Balevicius 
DFT STUDY OF THE IR SPECTRA AND STRUCTURE OF THE H+5O2+X COMPLEXIS (X=Ar,Ne,He) IN HARMONIC 
AND ANHARMONIC APPROXIMATIONS 

P1-19 130 

Darya Meniailava, Maksim Shundalau 
POTENTIAL ENERGY SURFACE OF THE GROUND TRIPLET STATE OF UO3 MOLECULE 

P1-20 131 

Sonata Kvedaravičiūtė, Andrés Cedillo, Kęstutis Aidas 
QUANTUM CHEMICAL MODELING OF AQUEOUS ACIDITIES FOR 2-, 3- AND 4-PHENACYLPYRIDINES 

P1-21 132 

Alex Kozhanovsky, George Pitsevich, Ekaterina Kozlovskaya, Vitas Balevicius 
THE ANHARMONIC COUPLINGS OF THE SHARED PROTON STRETCHING VIBRATION IN THE PROTONATED 
WATER DIMER: MP4 STUDY 

P1-22 133 

Milda Koreivaitė, Greta Majauskaitė, Kęstutis Aidas 
QUANTUM CHEMICAL PREDICTIONS OF AQUEOUS ACIDITIES FOR SECONDARY BENZENESULFONAMIDES 

P1-23 134 

Ivan Reznikov 
THE APPLICATION OF NEURAL NETWORKS FOR ACTIVATED CARBON SYNTHESIS 

P1-24 135 

 

 

Antanas Vaitkus, Andrius Merkys, Saulius Gražulis 
AUTOMATING THE DERIVATION OF CHEMICAL INFORMATION FROM CRYSTALLOGRAPHIC DATA 

P1-25 136 

Marta Pakiet, Iwona Kowalczyk, Bogumił Brycki 
AGGREGATION AND SPECTROSCOPIC PROPERTIES OF GEMINI SURFACTANTS WITH ESTER GROUPS 

P1-26 137 

Maksim Kutuzau, Dzmitry Kotsikau, Vladimir Pankov 
LOW-TEMPERATURE SYNTHESIS AND MAGNETIC PROPERTIS OF NANOSIZED Mn-FERRITES 

P1-27 138 

Róża Hamera-Fałdyga, Małgorzata Celeda, Grzegorz Mlostoń 
UNEXPECTED COURSE OF REACTIONS OF HETARYL AND FERROCENYL SUBSTITUTED SECONDARY METHANOLS 
WITH LAWESSON‘S REAGENT (L.R.) 

P1-28 139 

Gábor Zoltán Elek, Victor Borovkov, Margus Lopp, Dzmitry Kananovich 
ENANTIOSELECTIVE SYNTHESIS OF EPOXYKETONES VIA AEROBIC OXIDATION OF CYCLOPROPANOLS 

P1-29 140 

Robert Ambroziak 
MAGNETIC NANOPARTICLES FOR SHINERS MEASUREMENTS 

P1-30 141 

Austėja Bukauskytė, Alytis Gruodis, Renata Karpič 
FLUORESCENCE QUANTUM YIELD OF PERYLENEDIIMIDE COMPOUNDS 

P1-31 142 

Tadas Cepulis, Eigirdas Skuodis, Dalius Gudeika 
SYNTHESIS AND PROPERTIES OF PHENOTHIAZINE-BASED DERIVATIVES 

P1-32 143 

Giedrė Gaidamavičienė, Artūras Žalga, Edvardas Kazakevičius 
AQUEOUS SOL–GEL SYNTHESIS AND THERMOANALYTICAL STUDY OF La1.9Ca0.1Mo2O8.95 

P1-33 144 

Paulina Grzelak, Grzegorz Mlostoń 
THIA-DIELS-ALDER REACTIONS OF DIHETARYL THIOKETONES WITH 2,4-HEXADIENE; A RARE CASE OF STEPWISE, 
DIRADICAL [4+2]-CYCLOADDITIONS 

P1-34 145 

Dainora Jankunaite, Dalius Gudeika 
SYNTHESIS AND PROPERTIES OF DONOR-ACCEPTOR CARBAZOLE-BASED DERIVATIVES 

P1-35 146 

Vytenis Jočys, Valdemaras Aleksa, Jonas Kausteklis 
RAMAN STUDY OF WATER STRUCTURES IN 1-BUTYL-3-METHYLIMIDAZOLIUM BROMIDE AND NITRATE AND 
WATER MIXTURES 

P1-36 147 

Mantas Jonušis, Indrė Misiūnaitė, Girius Kisielius, Inga Čikotienė 
SYNTHESIS OF 3,5-DIARYL-2-SUBSTITUTED-THIOPHENES 

P1-37 148 

Karolis Karpavičius, Jonas Bucevičius, Maris Turks, Tadas Bucevičius, Paulius Baronas, Saulius Juršėnas, Sigitas 
Tumkevičius 
SYNTHESIS AND PHOTOPHYSICAL PROPERTIES OF (1,2,3-TRIAZOL-4-YL)-7-DEAZAPURINES AND PURINES  

P1-38 149 

Urszula Kiełczewska, Agnieszka Wojtkielewicz, Paulina Uścinowicz, Leszek Siergiejczyk, Artur Radkiewicz, Jacek W. 
Morzycki 
SYNTHESIS OF NEW STEROIDAL PYRIMIDOBENZIMIDAZOLE DERIVATIVES 

P1-39 150 

Monika Kirsnyte, Arunas Stirke, Algimantas Janarauskas, Roxana-Mihaela Apetrei 
COMPARISON OF BIOGENIC AND BY MICROEMULSION POLYMERIZED POLYPYRROLE MICROSPHERES 

P1-40 151 

Ramūnas Levinas, Natalija Tsyntsaru, Henrikas Cesiulis 
ELECTRODEPOSITION AND STUDY OF MOLYBDENUM SULFIDE FILMS  

P1-41 152 

Oleksandra Yu. Mariichak, Vyacheslav N. Baumer, Georgii M. Rozantsev, Serhii V. Radio 
LN-CONTAINING HETEROPOLY TUNGSTATES WITH PEACOCK–WEAKLEY ANION: SYNTHESIS AND CRYSTAL 
STRUCTURE OF ISOSTRUCTURAL SALTS Na9[Ln(W5O18)2]·35H2O (Ln=Gd, Er) 

P1-42 153 

Lyubov Makarova, Yuliya Sergienko, Yuliya Ivanova, Iosyp Opeida, Svitlana Zhiltsova 
OXIDATIVE DESTRUCTION OF METHYL VIOLET AND METHYLENE BLUE DYES BY FENTON REACTION 

P1-43 154 

Oleksandra Yu. Mariichak, Tetiana O. Arzamastseva, Illia V. Kapitanov, Yevgen Karpichev, Georgii M. Rozantsev, 
Serhii V. Radio 
CE-CONTAINING POLYOXOTUNGSTATES: SYNTHESIS, FTIR SPECTROSCOPY, AND SURFACE MICROMORPHOLOGY 

P1-44 155 

Iwona Misztalewska-Turkowicz, Agnieszka Z. Wilczewska 
SYNTHESIS AND COMPLEXING ACTIVITY OF NEW POLYMERIZABLE N-HETEROCYCLIC CARBENE PRECURSORS 

P1-45 156 

Karolis Norvaisa, Dalius Gudeika 
SYNTHESIS AND INVESTIGATION OF PHENYL CARBAZOLEDERIVATIVES CONTAINING INDOLE UNITS 

P1-46 157 

Edvinas Orentas, Algirdas Neniškis, Dovilė Anderson, Tomas Javorskis 
HYDROGEN-BONDED SUPRAMOLECULAR NANOTUBES FROM SMALL BUILDING BLOCKS 

P1-47 158 

Lina Pavasarytė, Vytautas Klimavičius, Vytautas Balevičius, Aivaras Kareiva 
INVESTIGATION OF STRUCTURAL PROPERTIES OF Eu3+-DOPED Y3-xSmxAl3O12 GARNETS  

P1-48 159 

Karolis Petrauskas, Svajus Asadauskas 
RECYCLING OF RUBBER BY SUPPRESSION OF MOLECULAR SELF-HEALING PROCESS 

P1-49 160 

Jurate Petroniene, Inga Morkvenaite-Vilkonciene, Almira Ramanaviciene, Ausra Valiuniene, Arunas Ramanavicius 
SCANNING ELECTROCHEMICAL MICROSCOPY COMBINED WITH  FAST FOURIER TRANSFORM  IMPEDANCE 
SPECTROMETER FOR LOCAL ELECTROCHEMICAL IMPEDANCE MEASUREMENTS  

P1-50 161 

Arūnas Pulmanas, Filipas Ambrulevičius 
DRAG FORCE AND QUARTZ RESONATOR ADMITTANCE STUDY OF AQUEOUS SOLUTION LAYER PROPERTIES AT 
POLYMER COATED ELECTRODE SURFACE 

P1-51 162 

Eva Raudonyte-Svirbutaviciene, Alexandra Neagu, Cheuk-Wai Tai, Arturas Katelnikovas 
LIGHT DRIVEN SYNTHESIS OF NANOSTRUCTURES 

P1-52 163 



154

Open Readings 2017. 60th International Conference for Students of Physics and Natural Sciences

OXIDATIVE DESTRUCTION OF METHYL VIOLET AND METHYLENE 
BLUE DYES BY FENTON REACTION 

Lyubov Makarova1, Yuliya Sergienko1, Yuliya Ivanova1, Svitlana Zhiltsova1, Iosyp Opeida1,2 
 

1 Department of Biochemistry and Physical Chemistry, Faculty of Chemistry, Vasyl‘ Stus Donetsk National University, 
Ukraine 

2 Department of Physical Chemistry of Fossil Fuels, L. M. Litvinenko Institute of Physical Organic and Coal Chemistry, 
National Academy of Sciences of Ukraine, Ukraine 

makarova.l@donnu.edu.ua 
 

Fenton reaction is widely used to generate hydroxyl radicals in water media: Fe2+ + H2O2 → Fe3+ + OH˙ + OH– [1, 
2]. One of the ways to use this system is oxidative destruction of different organic compounds, including ecotoxicants 
and water pollutants. Dyes are common models for the investigation and development of methods for water purification 
[3, 4]. The goal of the present paper was investigation of oxidative destruction of methyl violet and methylene blue by 
Fenton reagent under different conditions. 

Spectrophotometry was used to investigate the kinetics of dyes decoloration by Fe2+/H2O2 system. All the 
experiments were carried out at ambient temperature. The parameters that have been varied were concentrations of each 
component – dye, hydrogen peroxide, Fe2+, and pH value. 

The kinetic curves demonstrate that the oxidation process includes two main stages – faster (up to 10 min) and 5–
12 times slower. The duration of each stage and the reaction rate in it strongly depend on the concentrations of 
components in the reaction media. It was shown that the rate of degradation is dependent non-linearly on the initial 
concentration of dye, hydrogen peroxide, and Fe2+, as well as pH value. The optimal conditions were determined to 
provide conversion of the dye 90 % after 20–30 minutes of reaction at pH 2.2. 

The additional experiments also showed that some compounds of natural origin (e.g. amino acids, carbohydrates) 
could be used to effectively control the reaction rate. The higher the content of the additives the higher the dye 
conversion. It was shown that the most catalytic effect in Fenton reaction in our case demonstrates fructose. 

 
[1] S. Goldstein, D. Meyerstein, D. Czapski, The Fenton reagents, Free Radical Biol. Med. 15, 435-445 (1993). 
[2] E. Chamarro, A. Marco, S. Esplugas, Use of Fenton reagent to improve organic chemical biodegradability, Water Research, 35, 1047-1051 

(2001). 
[3] K. Dutta, S. Mukhopadhyay, S. Bhattacharjee, Chemical oxidation of methylene blue using a Fenton-like reaction, Journal of Hazardous 

Materials, 84, 57-71 (2001). 
[4] S. Hashemian, M. Tabatabaee, M. Gafari, Fenton Oxidation of Methyl Violet in Aqueous Solution, Journal of Chemistry, 2013, Article ID 

509097, 6 pages, (2013). 
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