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TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BucokoedeKTUBHi eTeKTOpHY MIBUIKUX HEUTPOHIB [J1s1 CUCTEM PO3MiHYBAaHHS 32 IPUHIUIIOM 3BOPOTHBOTO

PO3CisIHHS HEUTPOHIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Highly efficient detectors of fast neutrons for demining systems based on the principle of neutron backscattering

Pedepar yKpaiHCBKOIO:

Ha erani gocnifKeHHs: e(eKTUBHOCTI Ta YyTIMBOCTI O 3BOPOTHO PO3CisSIHUX HEUTPOHIB Ikepesa Pu-Be
cuuHTUIATOpamu ZWO, CWO, GSO a5 cucteM pO3MiHYBaHHS MiH, 1[0 MAIOTh IIJIACTUKOBUY KOPITYC, BUSIBJIEHO
BHCOKY YyTJIMBICTb CUMHTUIATOPA ZWO 10 3BOPOTHOI'O PO3CISIHHSA WBUAKMX HEUTPOHIB. CUMHTUIIALIMHUN
netektop ZWO (ZnWO4) 3aBIsiK1 BUCOKiH €(eKTUBHOCTI peecTpallii pe30HaHCHUX HENUTPOHIB siipaMu Zn Ja€ 3MOTy
CYTTEBO MiIBUIINATY YYTJIMBICTh BUSIBJIEHHS MiH 32 PaXyHOK peecTpallii BTOpUHHUX raMMa-KBaHTIB, 11J0 BUHMKAIOThb B
CLUHTUJIATOPI I1py 3axBaTi HeUTpoHa. Takox ZWO e(eKTUBHO peecTpye 30BHIlIHI raMMa-KBaHTH, 110 BUHUKAIOTb Y
PEYOBHHI MiHU NIPU B3a€MOZi 3 HEUTPOHAMU 3a PAXyHOK PE30HAHCHUX BJIACTUBOCTEN SA7€p aTOMIB a30Ty N Ta
kucHio O. [I715 mifBUILeHHS YyTINBOCTI METOOMKY, 10 IOTPebye peecTpalilio HU3bKOEHePreTUYHUX (POTOHIB, 10
BHHUKAIOTb [1pY 30y/I>K€HHI KiHL€BUX SIIEP B PeaKllii HEMPY>KHOrO PO3CisSIHHSI, @ TAKOX CKJIaJeHUX (KOMIIayH[) saep
i3 peaxlii pe30HaHCHOTrO 3aXOIJIEHHS], 0yB BUKOPUCTAaHUH ofHOeeKTpoHHU pexkxum OEIL. BukopucTtoByBascs
IIMPOKONoocHUM (nosoca 300 MI') manouymHui nepeanigcuiosad 3 koeditieHtTom nigcuneHHsa 3000 Ta
BXiTHUM CTPYMOM 3MillleHHs 2 TIA 117151 BXiTHOT0 Kackazny. BaxkJiMBUM pe3ysibTaToM, 3500yTUM y BuMipax ZWO, €
CyTTEBE MiJBUIIEHHS JIYMIbHOI e(PEKTUBHOCTI METOAMKY A0 ~ 5*107 3 iMnysbciB /(HeUTpoH) (ekcnosuis 200 c,
CTaTUCTUYHA [TOX1OKA 2%) y MOPiBHSHHI 31 CUUHTUJIITOPOM CTUJIbOEHY TaKOTo X 06’eMy, 110 AOCIIiIKYBaBCs Y
3BUYANTHOMY JIIUMIBHOMY PEXKMMI 3 BAKOPUCTAHHSIM TaMMa-HENUTPOHHOTO OUCKPUMIiHATOpa i MaB €(peKTUBHICTD ~
0.9 imnynbciB/ (He-TpoH) (ekcrio3ulist 80 XBUJIMH, CTaTUCTUYHA NTOXMOKA 3%). OTXe, eKCIIepUMEHTaJIbHI
IOCHiIKeHHs e(PeKTUBHOCTI Ta YyTJIMBOCTI [10 PO3CisIHUX HEUTPOHIB IeTEKTOPiB HAa OCHOBI ZWO, 110
BMKOPHCTOBYIOTh OJJHO€JIEKTPOHHUN PEKMM, BKa3yI0OTh HA MOKJIUBICTh CYTTEBOTO MiJIBULLEHHS YyTJINBOCTI

CHACTEMM PO3MiHYBaHHS 10 FaMMa-HENUTPOHHOIO BUIIPOMiHIOBaHHS IIPY BUKOPUCTaHHI cuuHTUNgTOpa ZWO.

Pedepar aHr1ilicbKOIO:

At the stage of studying the efficiency and sensitivity to backscattered neutrons from a Pu-Be source with ZWO,
CWO, and GSO scintillators for mine clearance systems with plastic casings, the ZWO scintillator was found to be
highly sensitive to the backscattering of fast neutrons. The ZWO (ZnWO4) scintillation detector, due to its high
efficiency in registering resonant neutrons by Zn nuclei, makes it possible to significantly increase the sensitivity
of mine detection by registering secondary gamma quanta that arise in the scintillator when a neutron is captured.
ZWO also effectively registers external gamma rays arising in the mine material when interacting with neutrons,
due to the resonant properties of nitrogen N and oxygen O atomic nuclei. To increase the sensitivity of the
technique, which requires registering low-energy photons arising from the excitation of final nuclei in the inelastic
scattering reaction, as well as from compound nuclei in the resonant capture reaction, a single-electron mode of
the PID was used. A broadband (300 MHz band) low-noise preamplifier with a gain of 3000 and an input bias
current of 2 pA was used for the input stage. An important result obtained in ZWO measurements is a significant
increase in the counting efficiency of the method to ~ 5*10”3 pulses/(neutron) (exposure 200 s, statistical error
2%) compared to a stilbene scintillator of the same volume, which was studied in a conventional counting mode
using a gamma-neutron discriminator and had an efficiency of ~ 0.9 pulses /(neutron) (exposure 80 minutes,
statistical error 3%). Thus, experimental studies of the efficiency and sensitivity to scattered neutrons of ZWO-
based detectors using single-electron mode indicate the possibility of a significant increase in the sensitivity of the
demining system to gamma-neutron radiation when using a ZWO scintillator.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII ykpaiHCBKOIO: [laHHi 1070 eEKTUBHOCTI Ta 9yT/IMBOCTI IETEKTOPIB HA OCHOBI OKCHHUX

cuuHTUNATOPiB ZWO, CWO, GSO 10 pO3CiIHNX HEUTPOHIB.

Hazpa HTII aursiiicbKo0: Data on the efficiency and sensitivity of detectors based on ZWO, CWO, and GSO

oxide scintillators to scattered neutrons.

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu
l'asy3s 3acToCcyBaHHs: OCBiTHs ranysb, Gpizika IeTeKTOPiB
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: [TpoBeneHo mocaimKeHHs eeKTUBHOCTI Ta YYTIMBOCTi JeTeKTOPiB Ha OCHOBI OKCUIHUX
cuuHTUIATOPIB ZWO, CWO, GSO 110 po3cissHuxX HEUTPOHIB. [T0Ka3aHo, 0 CUMHTUIISILIMHNN feTeKTop ZWO
(ZnWO4) 3aBasKY BUCOKIi €(PEeKTUBHOCTI peecTpallii pe30HaHCHUX HEUTPOHIB siipamMu Zn, Ja€e 3MOTy CyTTEBO
MigBULINTY YyTJIUBICTh BUSBJIEHHS MiH 32 pPaxyHOK peecTpallii BTOpUHHUX raMMa-KBaHTIB, 10 BUHUKAIOTh B
CLMHTUJIATOPI I1pY 3axBaTi HEUTPOHA. TakoX BHECOK Y €(PEKTUBHICTb [4Al0Th FaMMa-KBAaHTHU 3 PE30HAHCHOTO

3axBaTy HEUTPOHiB aToMHUMU sapamu (N Ta O) makeTa MiHM.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI MpoyKIii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjs: -
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:

Cno>kuBavi NpoAyKIIii: HapyanbHo-HayKOBuil iHCTUTYT «DisuKo-TexHiYHMI (PaKyabTET», XapKiBCHKOrO

HalliOHAJILHOTO YHiBepcuTeTy iMeni B.H. Kapasina
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