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[MTEPEMEHHON TOJILLIMHBI JULT U3YYEHW
MOHU3ALIMOHHLI X TTOTEPH PEJIITUBUCTCKUX
3APSDKEHHBIX YACTHLL

A.B. Uazun, H.®. yavea, C.B. Tpogpumenxo
[MTPOCTPAHCTBEHHDBIE PACHPE}_IFHEHI/IH CKOPOCTEM
PEAKLIAYM P2 Umy), " Un.p), **Th(n,y), **Th(n.f) BHYTPU
MACCHUBHOU YPAHOBOM MUILIEHU MTPU OBJIYYEHUU
660 M>B-I1TPOTOHAMHU

M IO. Apmioutenro u op.

[MOJIYYEHME TUIAHAPHBIX MY JIbTUPOTOHHBIX
UCTOUYHUKOB ®OTOAJAEPHBIM METOJOM:1. MO/JIEJIb
FTAMMA-®JIYOPECLHIEHTHOI'O HCTOYHHUKA

B.JI. Yeapos

NOJIYYEHUE TUIAHAPHBIX MYJIBTUOOTOHHBIX TAMMA-
UCTOYHUKOB ®OTOSAEPHBIM METOJOM:

2. OKCIIEPUMEHTAJIBHOE UCCJIIEJAOBAHHUE

H.11. JJuxuii, 10.B. JTsuxo, B.JI. Yeapoe

MOJEJIMPOBAHUE PAIIMALIMOHHO-3AIIIMTHLIX
XAPAKTEPUCTUK TIOJIMMEP-METAJUIMYECKHUX
KOMITO3UILIMOHH BIX MATEPHAJIOB

B.&. Knenukos u 0p.

CPABHEHME HEWTPOHHO-OU3UYECKHUX XAPAKTEPUCTHK
YPAHOBOW MUIIEHU YCTAHOBKHU «KBHUHTA»

[IPY OBJIYUYEHUU PEJISITUBUCTCKUMHK JIEUTPOHAMU
U SAAPAMH *C

M.IO. Apmioutenxo u Op.

YKCIIEPUMEHTAJIBHOE U3VYUEHUE HAPABOTKH
MEHH[H/IHCKI/IX U30TOIIOB B CITIEKTPAX SPALLATION-
HEUTPOHOB, TEHEPUPYEMbIX B MACCHIBHOM YPAHOBOU
MHUIIEHHA

B.B. Comuuxos u op.

UCITOJIb3OBAHUE HAHOYACTHUL] OKCUIA MOJIMBIEHA
JUIS1 IIPOU3BOJACTBA CBOBOJAHOT'O U30TOIIA Mo-99
H.IT. Jluxuii u op.

®OTOSANIEPHBIM METOJI IMPOU3BOJACTBA Pm-149

H.I1. Jukuit uop.

PA3PABOTKA METO/IA ON-LINE MOHHUTOPHHI'A
MTOTJIOILEHH O J103bI IIPU OBPABOTKE ITPOY KA
CKAHUPYIOIUM TTYYKOM DJIEKTPOHOB

A.A. 3axapuenxo u op.

62

63

64

65

66

67

69

70

71

12



7.11. SIMULATION OF RADIATION-PROTECTIVE PROPERTIES
OF POLYMER-METALLIC COMPOSITE MATERIALS

V.F. KlepikoV', E.M. Prokhorenko', V.V. Lytvynenko', O.A. StartseV',
A.A. Zakharchenko®, M.A. KhazhmuradoV*
!Institute of Electrophysics and Radiation Technologies NAS of Ukraine, Kharkov, Ukraine;
’NSC KIPT, Kharkov, Ukraine
E-mail: fort-58@mail.ru

The radiation-protective properties of the aluminum-reinforced polystyrene compo-
sites were studied using mathematical modeling in the software package Geant4
v.4.9.6p03. Steel St3sp was used to increase the absorption capacity of the composite
powder. The mass percentage of this steel in the composite materials varied in the range
from 20 up to 80%. The numerical simulations were performed for two structure types: a
continuous media and a media filled with 2-mm-diameter balls. In both cases, the thick-
ness of the protective shield was 10 mm. The protective parameter against ionizing radi-
ation was the relative decrease of the absorbed dose of gamma radiation in the tissue
equivalent phantom, which was located close to the protective shield. The changes of the
absorbed gamma radiation were obtained for >’Co and ®’Co sources. It was shown that
the attenuation of the absorbed dose in the test composites are in the narrow interval and
their dispersion does not exceed 10%. The continuous shield provided the 5-fold attenu-
ation of the 122-keV *’Co line, and likewise the ball-filled protection enabled 50% de-
creasing of the radiation dose. It was found, the attenuation of the radiation dose for the
1.33-MeV “Co line in the continuous composites was 5%, and in the media filled with
balls was 3%. It is possible to achieve the 50%-attenuation for this energy when the
thickness of the protective shield is more than 50 mm.

MOJIEJIMPOBAHHUE PAIIMAITMOHHO-3AUIUTHBIX XAPAKTEPUCTHK
[TOJIAMEP-METAJIJIMYECKHUX KOMITO3ULIMOHHBIX MATEPHAJIOB

B.®. Knenuxos', E.M. Hpoxopemcol, B.B. Jlumeunenxo', A.A. Cmapyeé’,
A.A. 3axapuenxo’, M.A. Xaosemypados®
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MetonoM MareMaTH4eckoro MOJCNMpPOBaHUS C IpuMeHeHnem mnakera Geant4
v 4.9.6p03 wuccaenoBaHbl pagHALMOHHO-3ALIMTHBIE CBOMCTBA KOMIIO3HTOB Ha OCHOBE
MOJUCTHPOJIA, aPMHPOBAHHOIO ATIOMMHUEM. [ yBEIWYECHUs NOTNOLIAome cnocos-
HOCTH KOMIIO3UTa HCIOJB30Banack nopoukosas cranb Cr3cr. PaccMoTpeHsl KOMIO3U-
LIHOHHBIE MATEPHANIBI, B KOTOPBIX MAccoBas COCTABIAIONIAs cTanu Oblia B quarasoHe OT
20 no 80%. MozaenupoBaHue MPOBENEHO IS JABYX BaPHMAHTOB M3TOTOBJICHUSI KOMIIO3U-
Ta: B BHJE CIUIONIHOrO CJIOA M B BUAE MIAPUKOB JuamerpoM 2 MM. B ofoux ciydasx
TOJIWHA 3alMTHOrO cjos Beibupanack pasrodt 10 mm. ITapamerpom sddexrussocTH
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3aIIMTBl OT MOHM3MPYIOWIECTO M3JIyUYCHUs BBICTYIIAET OTHOCUTENBHOEC YMEHBIICHUE I1O-
TJIOIIEHHON J103Bl raMMa-H3jly4eHHUs B TKAHEIKBH BAJECHTHOM (haHTOME, KOTOpHBIH pacrio-
Jlarajcs Cpasy 3a 3alllMTHBIM ciioeM. M3y4danoce M3MeHEHH e MOrIOMEeHHON T035I raMma-
M3yqeHNs I8 McToyHMKkoB © Co u *°Co. TToxasauo, 4To BeAMYMHBI ocnaGneHus mo-
TJIOLICHHOM 103l KOMITO3UTAMK HCCIIEAYEMOrO COCTaBa HAXOAATCS B Y3KOM IMAara3oHe
3HauYeHUH M MX pazbpoc He npesbimraer 10%. nga nusuu 122 k3B ucrounuka °'Co
CIUIONIHOM CJI0i obecnednBal MATUKPaTHOE ocablieHue, Cloi U3 IAapHUKOB — MONOBHH-
Hoe ocnabieHne 1036l u3nyyeuus. ITpu n3yuennn ucrounnka “Co 6s110 o0Hapy»xeHo,
4TO ocnablieHue 1036l M3MyueHus Ans JuHud 1,33 M3B B CIIOMIHBIX KOMIO3UTAX CO-
cTaBisuio 5%, B HackiNHbIX — 3%. [TonoBuHHOE ocnaGneHne HO3bI IS STOM IHEPruu
MOXKHO JIOCTHYb MPH TOJIUMHE 3alUTHOrO crnos 6onee 50 MM.

7.12. COMPARISON OF NEUTRON-PHYSICAL CHARACTERISTICS
OF URANIUM TARGET OF ASSEMBLY "QUINTA" IRRADIATED
BY RELATIVISTIC DEUTERONS AND 'C NUCLEI '
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S.I. Tyutyunnikov’, V.V. Chilap®
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At the present time there are two main reasons preventing wide distribution of nu-
clear power: problem of disposal of spent nuclear fuel and fuel supply problem. One of
the ways to solve this problem is using Nuclear Relativistic Technologies aimed at form-
ing of the maximum hard neutron spectrum in natural or depleted massive uranium tar-
gets irradiated by high energy (2...10 GeV) beams of relativistic particles. This paper
describes the neutron generation in massive natural uranium target (assembly "Quinta",
my ~ 500 kg) irradiated by beams of relativistic deuterons and '*C ions with energies of
2 and 4 AGeV at the accelerator Nuclotron (JINR, Dubna). The research was carried out
using the activation technique. In this paper the reactions "“U(n,f), **U(n,y), ***U(n,2n)
and *Co(n,x) were investigated. Using information of measured gamma-spectra spatial
distributions of **U(n,y), "U(n,f) over the assembly were investigated. Moreover using
this data, spatial distributions of spectral indices over the assembly were received. It is
very useful data for researching, because it does not contain error due to error in total
intensity of incident particles. Using received data the comparison of obtained experi-
mental results in dependence on the energy of incident beam and type of particles was
carried out. In this work a lot of reactions *Co(n,x) were investigated using gamma-
spectra of cobalt detectors as well dependencies of incident deuteron energy of reaction
rates ratios 59Co(n,x)“gV/”Co(n,p)”I*“e and 59Co(n,x)‘”Sc/59Co(r1,p)59Fe were obtained.
Analysis of this data has shown neutron spectrum hardening.
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