
Volume 2 • Number 1 • 2015                   ISSN 2312-4334 
 

East European 

Journal of Physics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 V.N. Karazin Kharkiv National University Publishing 



ISSN 2312-4334

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE 

East European 
Journal of Physics 

Volume 2 · Number 1 

2015 



East European Journal of Physics 
EEJP is an international peer-reviewed journal devoted to experimental and theoretical research on the nuclear physics, cosmic rays and 
particles, high-energy physics, solid state physics, plasma physics, physics of charged particle beams, plasma electronics, radiation 
materials science, physics of thin films, condensed matter physics, functional materials and coatings, medical physics and physical 
technologies in an interdisciplinary context. 
 
Published quarterly in hard copy and online by Karazin Kharkiv national University Publishing. 
ISSN 2312-4334 (Print), ISSN 2312-4539 (Online) 
The editorial policy is to maintain the quality of published papers at the highest level by strict peer review. 
Approved for publication by the Academic Council of the Karazin Kharkiv National University (April 27, 2015, protocol No.4) 

Editor-in-Chief 
Azarenkov N.A., Karazin Kharkiv National University, Kharkiv, Ukraine

Deputy editor 
Girka I.O., Karazin Kharkiv National University, Kharkiv, Ukraine 

Executive Secretary 
Girnyk S.A., Karazin Kharkiv National University, Kharkiv, Ukraine

Editorial Board 
Adamenko I.N., Karazin Kharkiv National University, Ukraine 
Akulov V.P., City University of New York, USA 
Antonov A.N., Institute of Nuclear Research and Nuclear Energy, Sofia, Bulgaria 
Barannik E.A., Karazin Kharkiv National University, Ukraine 
Beresnev V.M., Karazin Kharkiv National University, Ukraine 
Berezhnoy Yu.A., Karazin Kharkiv National University, Ukraine 
Bizyukov A.A., Karazin Kharkiv National University, Ukraine 
Bragina L.L. STU Kharkiv Polytechnical Institute, Ukraine 
Broda B., University of Lodz, Poland 
Budagov Yu.A., Joint Institute of Nuclear Research, Dubna, Russia 
Dovbnya A.M., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Dragovich B.G., University of Belgrade, Serbia 
Duplij S.A., Karazin Kharkiv National University, Ukraine 
Garkusha I.E., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Gofman Yu., Jerusalem College of Technology, Israel 
Grekov D.L., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Karnaukhov I.M., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Khodusov V.D., Karazin Kharkiv National University, Ukraine 
Kondratenko A.N., Karazin Kharkiv National University, Ukraine 
Korchin A.Yu., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Krivoruchenko M.I., Institute for Theoretical and Experimental Physics, Moscow, Russia 
Lavrinenko S.D., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Lazurik V.T., Karazin Kharkiv National University, Ukraine 
Mel'nik V.N., Institute of Radio Astronomy, Kharkiv, Ukraine 
Merenkov N.P., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Neklyudov І.М., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Noterdaeme J.-M., Max Planck Institute for Plasma Physics, Garching, Germany 
Nurmagambetov A.Yu., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Onyschenko I.M., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Ostrikov K.N., Plasma Nanoscience Centre Australia, Clayton, Australia 
Peletminsky S.V., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Pilipenko N.N., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Radinschi I., Gheorghe Asachi Technical University, Iasi, Romania  
Slyusarenko Yu.V., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Smolyakov А.I., University of Saskatchewan, Saskatoon, Canada 
Shul'ga N.F., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Tkachenko V.I., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Voyevodin V.M., NSC Kharkiv Institute of Physics and Technology, Ukraine 
Yegorov O.M., NSC Kharkiv Institute of Physics and Technology, Ukraine 

Editorial office 
Department of Physics and Technologies 
Karazin Kharkiv National University 
Kurchatov av., 31, office 402, Kharkiv, 61108 
Ukraine 
Tel: +38-057-335-18-33 
E-mail: eejp@univer.kharkov.ua 
Web-pages: http://eejp.univer.kharkov.ua, http://periodicals.karazin.ua/eejp (Open Journal System) 
Certificate of State registration No.20644-10464P, 21.02.2014 

 © V.N. Karazin Kharkiv National University 
Publishing, design, 2014 



East European Journal of Physics 
Volume 2   Number 1   2015 

REVIEWS 

Localized vortices in two-dimensional hydrodynamic media 
V.V. Yanovsky, A.V. Tur, K.N. Kulik 

4

ORIGINAL PAPERS 
Oxygen depletion of mylar under bombardment of 1.0 and 1.6 MeV protons 
V.N. Bondarenko, A.V. Goncharov, V.I. Sukhostavets, S.G. Karpus, V.V. Kuzmenko, 
K.V. Shebeko 

15

Elementary convection cell in the horizontal layer of viscous incompressible liquid with 
rigid and mixed boundary conditions 
О.L.  Patochkina, B.V. Borts, V.I. Tkachenko 

23

State function in unstable convective medium 
I.V. Gushchin, A.V. Kirichok, V.M. Kuklin 

32

Correlation function and the power spectrum of the doppler ultrasound response signal 
of uniformly accelerated scatterers in fluid flow 
E.A. Barannik, O.S. Matchenko 

36

Radiation-shielding properties of polymer composite materials 
E.M. Prokhorenko, V.F. Klepikov, V.V. Lytvynenko, A.A. Zakharchenko, 
M.A. Khazhmuradov, A.I. Morozov, V.V. Kolesnikova 

41

Single and dual ion irradiation effects on swelling behavior of EP-450 ferritic-martensitic 
steel 
Y.E. Kupriiyanova, V.V. Bryk, A.S. Kalchenko, V.N. Voyevodin 

46

Study uniform distribution of elements in the oxide dispersive strengthened (ODS) steel  
D.V. Koblik, V.V. Levenets, O.P. Omelnik, A.O. Shсhur, B.V. Borts, I.V. Korotkova, 
V.I. Tkachenko 

53

Pecularities of mechanical properties of high-purity, iodide and hafnium GFE-1 in 
temperature range 20…900C 
L.S. Ozhigov, N.N. Pilipenko, P.N. V’jugov, V.I. Savchenko, A.G. Rudenko, Y.A. Krainyuk, 
R.V. Azhazha, O.E. Kozhevnikov 

60

Study of acoustic emission during deformation of magnesium 
I.I. Papirov, P.I. Stoev, A.I. Pikalov, T.E. Emlyaninova 

63

The formation of topological defects on graphite surface 
V.G. Kirichenko 

71

RF electromagnetic field absorption inside helicon ion source in nonaxial magnetic field 
O.V. Alexenko, V.I. Miroshnichenko, V.I. Voznyi 

77

Opportunity of unified description of photo and electro processes on light nuclei in 
covariant approach with exactly conserved EM current 

P.E. Kuznietsov 

88



(blank line) 
(blank line) 
PACS: Here you must specify PACS codes 
(blank line) 

INSTRUCTIONS FOR PREPARING MANUSCRIPT (TITLE) 
(blank line) 

N.N. Author1, N.N. Co-author(s)2
 

1 Affiliation 
2 Affiliation (if different from Authors affiliation) 

e-mail: corresponding_authors@mail.com 
Received January 14, 2014 

(blank line) 
Each paper must begin with an abstract. The abstract should be typed in the same manner as the body text (see below). Please note that these 
Instructions are typed just like the manuscripts should be. The abstract must have at least 500 phonetic symbols, supplying general 
information about the achievements, and objectives of the paper, experimental technique, methods applied, significant results and 
conclusions. Page layout: the text should be printed on the paper A4 format, at least 3 pages, with margins of: Top - 3, Bottom, Left and 
Right - 2 cm. The abstract should be presented in English (only for foreign authors), Ukraine and Russian. 
KEYWORDS: there, must, be, at least, 5 keywords 
(blank line) 
This is introduction section. This paper contains instructions for preparing the manuscripts. The text should be prepared in .doc 
format (using MS Word). 
(blank line) 

INSTRUCTIONS 
The text should be typed as follows: 
• title: Times New Roman, 12 pt, ALL CAPS, bold, 1 spacing, centered; 
• authors: name, initials and family names; Times New Roman, 12 pt, bold, 1 spacing, centered; 
• affiliation(s): Times New Roman, 9 pt, italic, 1 spacing, centered; 
• abstract: Times New Roman, 9 pt, 1 spacing, justified; 
• body text: Times New Roman, 10 pt, 1 spacing, justified; paragraphs in sections should be indented right (tabulated) for 0.75 
cm; 
• section titles: Times New Roman, 10 pt, bold, 1 spacing, centered, without numbering, one line should be left, blank above 
section title; 
• subsection titles: Times New Roman, 10 pt, bold, 1 spacing, centered, without numbering in accordance to the section (see 
below), one line should be left blank above subsection title; 
• figure captions: width of the figure should be 85 or 170 mm, figures should be numbered (Fig. 1) and titled below figures 
using sentence format, Times New Roman, 9 pt, 1 spacing, centered (if one line) or justified (if more than one line); one line 
should be left blank below figure captions; 
• table captions: width of the table should be 85 or 170 mm, tables should be numbered (Table 1.) and titled above tables using 
sentence format, Times New Roman, 10 pt, 1 spacing, centered (if one line) or justified (if more than one line), tables should 
be formatted with a single-line box around the outside border and single ruling lines between rows and columns; one line 
should be left blank below tables; 
• equations: place equations centered, numbered in Arabic (1), flush right, equations should be specially prepared in 
MathType; one line should be left blank below and above equation. 
(blank line) 

Additional instructions 
Numerated figures and tables should be embedded in your text and placed after they are cited. Only black and white drawings 
and sharp photographs are acceptable. Letters in the figures should be 3 mm high. The figures should be presented in one of 
the following graphic formats: jpg, gif, pcx, bmp, tif. 
(blank line) 

REFERENCES 
References should be numbered in the order of referring in the text, e.g. [1], [2-5], etc. Do not superscript your reference numbers. Cite 
references as in journal format. The full references should be listed in numerical order of citation in the text at the end of the paper (justified), 
Times New Roman, 9 pt, 1 spacing. References should be given in the following form: 

Journals 
1. Holzwarth G., Eckart G. Fluid-dynamical approximation for finite Fermi systems // Nucl. Phys. - 1979. - Vol. A325. - P.1-30. 

Books 
2. Bertsch G.F., Broglia R.A. Oscillations in finite quantum systems. Ch. 6. - Cambridge: Cambridge University, 1994. - 150 p. 

Chapters 
3. Van der Woude A. The electric giant resonances // Electric and magnetic giant resonances in nuclei / Ed. by J. Speth. - Singapure: World 

Scientific P.C., 1991. - P. 99-232. 
Conference or symposium proceedings 

4. Smolanzuk R., Skalski J., Sobiczewski A. Masses and half-life of superheavy elements // Proc. of the International Workshop 24 on 
Gross Properties of Nuclei and Nuclear Excitations / Ed. by H. Feldmeier et al. - GSI, Darmstadt, 1996. - P.35-42. 

 
Special Notes 
1. Use International System of Units (SI system). 2. It is undesirable to use acronyms in the titles. Please define the acronym on its first use 
in the paper. 3. Refer to isotopes as 14C, 3H, 60Co, etc. 


