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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:

MeTot0 po60TH € MiIBUIIEHHS €(PEKTUBHOCTI Ta YyTJIMBOCTI CUCTEM PO3MiHYBaH—HS MiH, 110 MalOTh IJIACTUKOBUI
KopIyC. BUKOpHCTaHHS METOAMK, Y CKJIaJi IKUX MICTUTBCSI METOJ, 3BOPOTHBOTO PO3CiSIHHS HEUTPOHIB MIBUIKNAX
HEUTPOHIB, Jjae 3MOTy MiIBULIMTY HANIMHICTh BUABJIEHHS MiH Masoi Macy. CUMHTUIIALINHI neTtekropu ZWO
(ZnWO4) 3a paxyHOK HigBuIeHOI €(eKTUBHOCTI peecTpallii pe30HaHCHUX i TEIIJIOBUX HEMTPOHIB JAIOTh 3MOTY
CYTTEBO MiIBULIUTH YYTIUBICTh BUSIBJIEHHS BUOYXiBKU. KpiM TOr0, OKCUAHUI CLUHTHUIISITOP 3 BEJIMKUM aTOMHUM
HOMEpOM e(PEKTUBHO PEECTPYE BUCOKOEHEPTreTUYHI raMMa-KBaHTH, SIKi I0JaTKOBO BUHUKAIOTh y MiHi 32 paxyHOK
PE30HAaHCHUX BJIACTMBOCTEN sAnep a3oTa N Ta KucHI0 O. OCHOBHY yBary 3B€pHEHO Ha XapaKTePUCTUKU ALEP Ta
SIepHUX peakliii 3 HeHTpOHaMu B iHTepBaJii eHepriii - Big 0,025 eB 1o 14 MeB, ski BXogaTh 10 ckiany BUOYXiBKH Ta
nerextopiB - H, C, N, O, Zn, W. AHaJi3 NpoBOJYBCS 3 BUKOPUCTAHHAM 6a3 aHUX 10 Iiepepi3aM peakilili, eHeprii
MUTTEBUX Ta 3aTPMMaHMX y Yaci raMMa-KBaHTIB i3 peakLiil pafgialiliHOro Ta PE30HAHCHOI'O 3aXBaTy, HEMIPY>KHOTO
po3cisiHHA. OCOOMBY yBary NpUIisuocs Npolecam B3aeMOJ il pe30HaHCHUX HEUTPOHIB 3 41paMU i pe30HaHCHUX
BJIACTUBOCTEMN S7€ep MiH, TOMY 1O IIBUIKI HEUTPOHU HE BCTUTAIOTh TEPMali3yBaTUCS Yy 3pa3Ky MiHU HE3HAYHO]
Macu. lle e BaKJIMBUM IIPU BUKOPUCTAHHI JE€TEKTOPIB 3 BUCOKOIO IPAHULIEI0 €HEPril pe30HaHCHOI 3axBaTy
HeUTpoOHiB, Hanpukiagn, ZnWO4, y sikoro Eres (Zn) ~ 1-2 MeB. ExcriepuMeHTanbHO JOCTiI)KEHO iIHTEHCUBHICTD
IIOTOKY 3BOPOTHBO PO3CiSIHMX HEUTPOHIB i3 MaKeTiB MiH Ha OCHOBI Kap6aMiZly I€TEKTOPaMU Ha OCHOBI CTUJILOEHY,
110 € YYTJIMBUM JI0 IIBUJIKUX T4 PE30HAHCHUX HEUTPOHIB Ta AeTekropamu Lil(Eu), sskuii 4yTaMBUH 10 TEIJIOBUX
HEUTPOHiB. [17151 BUMipiB BeJIMYMH HEUTPOHHUX IIOTOKIB PO3PO6JIEHO HEUTPOHHUI IUCKPUMIHATOP HA OCHOBI
udposoro ocuunorpada. Po3pobsieHa nporpama-CKpUIIT 331151 aHaJIi3y iMITyJIbCiB Bifi raMMa-KBaHTIB Ta
HEWUTPOHIB 3a TPUBAJIICTIO 3aIHLOr0 GPOHTY. TakoK 6YB po3p0O0IeHNI MAJIOUTYMHU MIBUIKOII0UNIL

nepenicUioBay CUTHAMIB 3 POTOEEKTPOHHOro NOMHOXXyBaua (PEI).

Pedepar aHIJIiHCBKOIO:

The aim of the work is to increase the efficiency and sensitivity of mine clearance systems with plastic casings.
The use of techniques that include the fast neutron backscattering method makes it possible to increase the
reliability of detecting small-mass mines. ZWO (ZnWO4) scintillation detectors, due to the increased efficiency of
resonant and thermal neutron detection, can significantly increase the sensitivity of explosives detection. In
addition, an oxide scintillator with a large atomic number effectively records high-energy gamma quanta that
additionally arise in the mine due to the resonant properties of nitrogen N and oxygen O nuclei. The main
attention is paid to the characteristics of nuclei and nuclear reactions with neutrons in the energy range from
0.025 eV to 14 MeV, which are part of explosives and detectors - H, C, N, O, Zn, W. The analysis was carried out
using databases on reaction cross sections, energy of prompt and time-delayed gamma quanta from radiation and
resonance capture reactions, and inelastic scattering. Particular attention was paid to the processes of interaction
of resonant neutrons with nuclei and the resonant properties of mine nuclei. This is important when using
detectors with a high resonant neutron capture energy limit, for example, ZnWO4, which has Eres (Zn) ~ 1-2 MeV
The intensity of the flux of backscattered neutrons from urea-based mine mock-ups was experimentally
investigated using stilbene-based detectors, which are sensitive to fast and resonant neutrons, and Lil(Eu)
detectors, which are sensitive to thermal neutrons. A neutron discriminator based on a digital oscilloscope was
developed to measure neutron fluxes. A script program was developed to analyze pulses from gamma-rays and



neutrons by the trailing edge duration. A low-noise, high-speed signal preamplifier with a photomultiplier tube
(PMT) was also developed.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: PesysibTaTi €KCIIEPUMEHTAIILHOTO Ta TEOPETUIHOTO [LOCIIIKEHHS TIPOLIECIB

IIBAJKUX HEUTPOHIB AJIs1 CUCTEM PO3MiHYBaHHS 32 IPUHLMIIOM 3BOPOTHBOTO PO3CisIHHS HEUTPOHIB

Ha3zpa HTII aHrsiicbKOI0: Results of experimental and theoretical research of processes occurring in non-

equilibrium plasma with nanoparticles.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

l'asy3s 3acToCyBaHHs: OCBiTHs ranysb
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: BukopucranHs MeTo/y 3BOPOTHBOTO PO3CISIHHS HEUTPOHIB LIBUIKMUX HEUTPOHIB € 3MOTY
NiABUIMTY HaAiMHICTh BUSBJIEHHS MiH MaJIoi Macu, 0COOJIMBO Y IVIACTUKOBOMY Kopnyci. CUMHTWISILNHI JeTeKTopU
ZWO (ZnWO4) 3a paxyHOK NiJBUAILIEHO] €(PeKTUBHOCTI peecTpallii pe30HAHCHUX i TEIIJIOBUX HEMTPOHIB CyTTEBO
iIBUIIYIOTh YyTJIMBICTb METOLIB BUSIBJIEHHS BUOYXiBKU. TaK0>X OKCUAHUI CUMHTUISATOP €(QEKTUBHO PEECTPYE
BACOKOEHEPIreTUYHI raMMa-KBaHTH, fIKi JOLATKOBO BUHUKAIOTh y MiHi 32 PaXyYHOK PE30HAHCHUX BJIACTUBOCTEN SALep
asora N Ta kucHio O. [lIBuaKi HENTPOHU HE BCTUTAIOTh TEPMaJli3yBaTUC Y 3pa3Ky MiHM HE3HAYHOI MacH 1 JOCAraloTh
IeTEKTOpPa B OCHOBHOMY IIpY PE30HAHCHMX €HEPrisx. lle € BaXXJIMBUM IIPYU BUKOPUCTAHHI I€TEKTOPIB 3 BUCOKOIO
rpaHHULIEI0 eHePrii pe30HaHCHOI 3aXBaTy HEUTPOHIB (ZNWO4). [JocinKeHo iIHTEHCUBHICTb 3BOPOTHbO PO3CISIHUX
HEWUTPOHIB i3 MaKeTiB MiH J€TEeKTOPaMU Ha OCHOBI cTUIBOEHY Ta getekropamu Lil(Eu). [lg BUMipiB HEUTPOHHUX

IIOTOKiB p0o3p06JI€eHO HEUTPOHHMI IUCKPUMIHATOP HA OCHOBI U@ poBoro ocuusuorpada.
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