
ISSN  2221-7754

Ì²Í²ÑÒÅÐÑÒÂÎ ÎÑÂ²ÒÈ ² ÍÀÓÊÈ, ÌÎËÎÄ² ÒÀ ÑÏÎÐÒÓ ÓÊÐÀ¯ÍÈ

Â²ÑÍÈÊ
ÕÀÐÊ²ÂÑÜÊÎÃÎ ÍÀÖ²ÎÍÀËÜÍÎÃÎ ÓÍ²ÂÅÐÑÈÒÅÒÓ

³ìåí³  Â.Í. Êàðàç³íà

¹ 1017

ñåð³ÿ: ô³çè÷íà

«ßäðà, ÷àñòèíêè, ïîëÿ»
Çàñíîâàíà ó 1998 ð.

Âèïóñê 3 /55/
ïðèñâÿ÷óºòüñÿ 50-ð³÷÷þ çàñíóâàííÿ ô³çèêî-òåõí³÷íîãî ôàêóëüòåòó

Õàðê³â
2012

The Journal of Kharkiv National University
¹ 1017

physical series
«Nuclei, Particles, Fields»

Issue 3 /55/



DESCRIPTION AND PURPOSE OF THE JOURNAL 
The Journal of Kharkov National University (Physical series 
"Nuclei, Particles, Fields") is a journal covering elementary particles 
physics, nuclear physics, plasma physics and technologies, solid 
state physics and radiation physics. The Journal publishes research 
articles, short communications, review articles and book reviews. 
Issues per year – 4. 

EDITORIAL BOARD 

Editor-in-Chief - Zalubovsky I.I., Corresponding member of 
Ukrainian National Academy of Science, D.Sc., Professor 
Deputy Chief Editor - Azarenkov N.A., Academician of Ukrainian 
National Academy of Science, D.Sc., Professor 
Deputy Chief Editor - Girka I.A., D.Sc., Professor, Kharkiv 
national university named V.N. Karazin 
Executive Secretary - Girnyk S.A., PhD 

Adamenko I.N., D.Sc., Professor, Kharkiv national university 
named V.N. Karazin 
Berezhnoy Yu.A., D.Sc., Professor, Kharkiv national university 
named V.N. Karazin 
Bizyukov A.A., D.Sc., Professor, Kharkiv national university named 
V.N. Karazin 
Budagov Yu.A., D.Sc., Laboratory of nuclear problems, Joint 
Institute of Nuclear Research, Dubna, Russia 
Duplij S.A., D.Sc., Kharkiv national university named V.N. Karazin 
Garkusha I.E., D.Sc., Professor, Director of Institute of Plasma 
Physics NSC “Kharkov Institute of Physics and Technology” 
Khodusov V.D., D.Sc., Professor, Kharkiv national university 
named V.N. Karazin 
Kondratenko A.N., D.Sc., Professor, Kharkiv national university 
named V.N. Karazin 
Lazurik V.T., D.Sc., Kharkiv national university V.N. Karazin 
Merenkov M.P., D.Sc., NSC “Kharkov Institute of Physics and 
Technology”
Jean-Marie Noterdaeme, PhD., Professor, Max Planck Institute for 
Plasma Physics, Germany and Universiteit Gent, Belgium 
Ostrikov K., D.Sc., Founding Leader, Plasma Nanoscience Centre 
Australia (PNCA), CEO Science Leader, CSIRO Materials Science 
and Engineering, Clayton, Australia 
Peletminsky S.V., Academician of Ukrainian National Academy of 
Science, D.Sc., Professor, NSC “Kharkov Institute of Physics and 
Technology”
Slyusarenko Yu.V., Corresponding member of Ukrainian National 
Academy of Science, D.Sc., Professor, NSC “Kharkov Institute of 
Physics and Technology” 
Smolyakov ., D.Sc., Professor, Department of Physics and 
Engineering Physics, University of Saskatchewan, Canada 
Shul'ga N.F., Academician of Ukrainian National Academy of 
Science, D.Sc., Professor, NSC “Kharkov Institute of Physics and 
Technology”
Tkachenko V.I., D.Sc., Professor, Director “Renewable Energy 
Sources and Sustainable Technology” Science and Production 
Establishment, NSC “Kharkov Institute of Physics and Technology” 
Tolok V.T., Corresponding member of Ukrainian National 
Academy of Science, D.Sc., Professor, NPTC, Ministry of Education 
and Science of Ukraine 
Tovstiak V.V., D.Sc., Professor, Kharkiv national university named 
V.N. Karazin 

Editorial office address
High Technology Institute 
Kharkov National University named V.N. Karazin 
Kurchatov av., 31, office 402, Kharkiv, 61108, Ukraine 
Phone: +38-057-335-18-33 
E-mail: visnyk@pht.univer.kharkov.ua
Web-page: http://www-nuclear.univer.kharkov.ua

“ ” ( :
 « , , »)

, ,
,

. , ,
.

 – 4 .

. .  (  9 
 28  2012 .)

 – . . – .- .
, . .- . ,

 – . . – 
, . .- . ,

 – . . – . .- . ,
, . . .

 – . . – . .- .

. . – . .- . , , . . .
. . – . .- . , ,

. . .
. . – . .- . , , . . .
. . – . .- . , ,

. . . , . ,
. . – . .- . ,

, ,
. .

. . – . .- . , ,

. . – . .- . , ,
. . .

. . – . .- . , , . . .
. . – . .- . ,

-  – , ,
- , . ,

 K. – . .- . , ,

 (CSIRO), ,

. . – . , . .- . ,
,

. . – .- . , . .- . ,
,

. – . .- . , ,
, ,

T .I. . .- . , , -
 "

",
. . – . .- . , , . . .

. . – .- . , . .- . , ,
,

. . – . .- . , , . . .
. . – , . .- . ,

,

. .
. , 31,  402, , 61108 

: +380-57-335-18-33 
E-mail: visnyk@pht.univer.kharkov.ua
Web-c : http://www-nuclear.univer.kharkov.ua

.
 11825-696 

4.10.2006.
©

. . ,
, 2012 



CONTENTS

Reviews
N.A. Azarenkov, I.M. Neklyudov, V.N. Voyevodin 
Reactor materials-modern status         4 
V.M. Kuklin 
On new representations of well-known physical phenomena  19 
S.A. Duplij 
Polyadic systems, representations and quantum groups    28 

Articles
Yu.M. Poluektov, V.N. Savchenko 
On theory of spectrum of hydrogen-like atoms      60 
V.A. Rudakov 
On physical parameters of the demonstration 
stellarator-reactor operating in the mode 
of self-supported thermonuclear reaction       66 
A.A. Zakharchenko
Determination of sensitivity of semiconductor 
detectors of gamma-radiation          75 
A.N. Dovbnya, V.V. Zakutin, N.G. Reshetnyak 
Direct-action accelerator based on the magnetron 
gun with a secondary-emission cathode and 
its applications in radio-technologies        85 
V.T. Lazurik, V.M. Lazurik, G.F. Popov, 
Yu.V. Rogov, G.E. Sarukhanian
Integration of computational methods in 
spectrometry of electron beams          90
V.A. Lisovskiy, V.A. Derevyanko, 

.P. Artushenko, V.D. Yegorenkov 
Stratification of the positive column of a DC discharge 
in nitrogen               95
Z.F. Nazyrov, N.N. Zavgorodnya, 
R.V. Vovk, K.A. Kotvitskaya 
Effect of high-pressure-induced structural relaxation 
on evolution of the temperature dependence 
pseudogap in HoBa2Cu3O7- single crystals           102 
I.S. Guk, S.G. Kononenko, F.A. Peev, A.S. Tarasenko
The basic summaries of working out of recirculator 
SALO magnetooptical system              107 
N.A. Azarenkov, V.G. Rudychev, S.A. Pismenetskiy, 
Y.V. Rudychev, P.S. Badzym, S.I. Shapar, O.V. Vystavna 
Solid and liquid waste processing and reducing of 
personnel doses                 117 
V.G. Kirichenko, .V. valenko,

. . ovalenko, Yu.I. Gofman 
Nuclear gamma-resonance observation in conditions 
of combined linear and transverse Doppler shifts 
and features of relativistic theory             123 
B.V. Borts, S.F. Skoromnaya, V.I. Tkachenko 
Formation of associates from nanosized complexes of 
uranium in the water - supercritical carbon dioxide system       128 
Yu.A. Kirochkin, A.Yu. Kirochkin 
Once again about advantages of the new method of 
electromagnetic isotopes separation            135 
A.V. Karpukhin, I.N. Kudryavtsev, 
A.V. Borisov, D.I. Gritsiv 
High-speed communication networks chaotic 
behavior analysis of data systems             138 
I. Marushchenko, N.A. Azarenkov 
On efficiency of collisional energy exchange of electrons 
and ions in relativistic plasmas              146 

. . , . . , . .
-       4

. .
     19 

. . i
i i ,  i i    28

. . , . .
      60 

. .

- ,
          66 

. .

-            75 
. . , . . , . .

       85 
. . , . . , . . ,
. . , . .

       90
. . , . . ’ ,
. . , . .

           95 
. . , . . ,
. . , . .

 HoBa2Cu3O7-           102
. . , . . , . . , . .

 SALO             107 
. . , . . , . . ,

. . , . . , . . , . .

                  117 
. . , . . ,
. . , . .

- '
             123 

. . , . . , . .

 -        128
. . , . .

           135 
. . , . . ,
. . , . .

’            138 
. . , . .

          146 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


