O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0217U001028

Jep>kaBHUH peecTpaniliHUI HOMeP: 0116U007040

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 16-01-2017

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramy: BuroTtosiieHHs Ta JOCIIIKEHHS [BOXJEeTEKTOPHOIO MO/LYJISl HA OCHOBI HEOXOJIOIKYBAHHX
KPEMHI€BUX JE€TEKTOPIB i METaZIeBOTO I'afI0JIiHilO JJIs1 peECTpallil TENJI0BUX HEUTPOHIB 3 MOXKJIMBICTIO BiZIOY0BU Bif

(POHOBOTO BUNPOMIHIOBaHHS
IToyaToK eramy: 10.2016
3akiHyeHH4d eTamy: 12.2016

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0cooH (a6o ITIB PpiznyHOi 0cO6H): HauioHanbHMiT HayKOBUIA

ueHTp "XapkiBcbkuil ¢isuko-rexHiuHui inctutyT" HAH Ykpainu
Kopg, 3a €IPIIOY: 14312223

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: (057)3353533

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0cO6H): lepkasuuit poHz

byHIaMeHTaIbHUX [OCIIIKEeHb

Kopg 3a €IPIIOY: 26252928

Micuesnaxo,szeHHa: o6yi. llleBuenka,16, m. Kuis, Kuiscbka 06:1., 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442878221, 380442878278

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa pjist npoBemeHHs JiP: 52 - norosip 3 BiTunsHAHOW OpraHizauiero (Opranamu MiclieBoi pau,

dboHIoM, acorijailieo, KOHIIEPHOM TOIIIO)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 35




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JBOXIIETEKTOPHA IETEKTYI0Ya CUCTEMA HA OCHOBI HEOXOJIOIPKYBaHUX KPEMHIEBUX IE€TEKTOPIB i METaNIEBOTO

rafloJIiHilo AJ1s1 peecTpalii TeNJI0BUX HEUTPOHIB 3 MOXKJIMBICTIO Bifj0yIOBY Bifi (pOHOBOrO BUITPOMIHIOBAHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Dual-detectors detection system based on uncooled silicon detectors and metal gadolinium for detection of
thermal neutrons with the ability to tuning out background radiation

Pedepar yKpaiHCBKOIO:

Mera mocigyKeHb - IPOEKTYBAHHS Ta BUTOTOBJIEHHS ABOXIETEKTOPHOIO MOZYJIS HA OCHOBI HEOXOJIO[IKYBaHUX
KPEMHi€BUX JETEKTOPIB i METaJIeBOro raj0JliHilo 1711 peeCcTpallii TENJI0BUX HEMTPOHIB 3 MOXUJIMBICTIO BiiOYJ0BU Bif
(pOHOBOTO BUNPOMIHIOBAHHSI; MOJIE€JIIOBAaHHS NIPOLECIB BUITPOMiHIOBAHHS, [IOIIMPEHHS i IOTJIMHAHHS
BUIIPOMIHIOBAaHHS B ABOX/IETEKTOPHOMY MO[LYJli IPU 3aXOIJIEHH] TEIJIOBUX HEUTPOHIB. B 0CHOBI po3po6s1eHOTrO
METOAY JIEXXUTb BUIIJIEHHS CIIEKTPAJIbHOTO PO3IIOiNy KOHBEPCIMHUX €JIEKTPOHIB i3 3MillIaHOTO raMma
€JIEKTPOHHOTO NOTOKY. TaKuii OAiJ1 OTPUMYETbCSI BUKOPUCTAHHSM IBOKAHAIBHOTO AETEKTYIOUOT0 MOLYJIs, 10
MICTUTD [Ba MJIaHAPHUX KPEMHi€BUX JE€TeKTOpa TOBIMHOW0 300 MKM 3 rafiosliHieBUM KOHBEPTOP i 6e3. [1pu
PO3po0Li cucTeMu 1151 peecTpallil TeIJ0BUX HEMTPOHIB 3aCTOCOBYBABCS IBOX[I€TEKTOPHUI MOJyJIb HA OCHOBI
IIJIaHapHUX KPEMHi€BUX I€TEKTOPIB, po3pobsenux B HHII XDTI, a TakoxX pi3HOMaHITHI ykepesia iOHi3y4oro
BUIIPOMIHIOBaHHS i KOHTPOJIbHO-BUMIipIOBajIbHA anaparypa. Y pesysbTaTi BUKOHAHHS poO6iT 3a etanamu 11 2
po3pobiieHa IBOXAETEKTOPHA AEeTeKTy04a CUCTeMa Ha OCHOBI HEOXOJIO[IKYBaHUX KPEMHI€BUX NETEKTOPIB i
METaJIeBOTO rafloJIiHilo JJ1s1 peecTpallii TeryoBUX HEUTPOHIB 3 MOKJIMBICTIO BiIOyI0BHU Bifl, POHOBOTO
BUIIPOMIHIOBAaHHS, Y TOMY YMCJIi: BAKOHAHE MOJEJIOBAHHS [TPOLECIiB BUITPOMIHIOBAHHS, IOMIAPEHHS | MOTJIMHAHHS
BUINPOMIHIOBaHHS B ABOXJETEKTOPHOMY MOJYJIi IIPY 3aXOIJIEHH] TENJIOBUX HEUTPOHIB 3a JOIIOMOTIOI0 IIPOrPaMHOTO
nakera GEANT4; BukoHaHi po3po6ka i TecTyBaHHS (i3sMYHUX NIPOLECIB, 1O BifiOyBalOTHCS [IPY ITPOXOIKEHHI
CIIEKTPY TEIJIOBUX HEUTPOHIB B IBOXJE€TEKTOPHIN MOAYJIbHIN CUCTEMI; PO3PO6JIEHO IPOrPaMHUI KOMILIEKC
"Si_converter", IKui1 103BOJISIE BpDAXOBYBATU PEAJIbHY FEOMETPII0 JBOXAETEKTOPHOTO MOIYJIS, BifCIiIKOBYBATH
TPaHCIOPTYBaHHSI HEUTPOHHUX [IOTOKIB, B OH-JIAlH PEXXUMI NIEPETIISAIATU IEPEHECEHHS i IOTJIMHAHHS BTOPUHHOTO
BUIIPOMIHIOBAHHS, MOJIEJIIOBAaTU OOPOOKY i IIOPiBHSHHS BiAlYKiB KOSKHOTO KaHaJy [BOX[I€TEKTOPHOI CUCTEMY;
BUKOHaHI PO3PaxyHKU NIPOXOIKEHHS HEUTPOHIB, €JIeEKTPOHIB i XPB B 3aJI€5KHOCTI BiJi reOMETPUYHUX PO3MIpIB
KOMIIOHEHTIB MOJYJISl ABOXAETEKTPOHIN CUCTEMI; BAKOHAHO MOJEJIIOBAHHS BiAIIYKy IIPY peasisalii MeTomy ramma-
€JIEKTPOH MO/IiTy 3MillIaHOrO CUTHAJY (IBOXIETEKTOPHA CUCTEeMA) LJISIXOM BIIMBY 3MilIaHOTO ITOTOKY Ha peajbHy
reOMETPIIO i po3TallyBaHHSI KOMIIOHEHTIB MO/YJISl; CIIPOEKTOBAHA KOHCTPYKLisl JBOXAETEKTOPHOTO MOLYJIsI HA
OCHOBI HEOXOJIOIKYBAaHUX KDEMHI€BUX JETEKTOPIB 3 KOHBEPTOPAMU 3 METAJIEBOTO Iafj0JIiHi0; CIIPOEKTOBAHA
eJIEKTPUYHA cXeMa 0OpOOKU CUTHAJIIB Bif, IBOXIETEKTOPHOIO MOAYJIsl; pO3pO0JIeHO IporpaMHe 3abe3rnedyeHHs 1is
BAMIPIOBaHHS CIIEKTPIB TEIJIOBUX HEUTPOHIB; BUTOTOBJIEHO JBOXIETEKTOPHUI MOZYJIb AJIs1 peeCTpallii TeNJI0BUX
HEWUTPOHIB Ha OCHOBi HEOXOJIOIPKYBAaHUX KPEMHI€BUX I€TEKTOPIB 3 KOHBEPTOPOM 3 METAJIEBOTO rafioJliHiIo;
MIPOBEIEHI AOCIIIKEHHS IBOXIETEKTOPHOIO MOAYJISI HA OCHOBI HEOXOJIOIKYBAHUX KPDEMHIEBUX IE€TEKTOPIB i
METAaJIEBOTO rafI0JIiHiI0 [J1s1 PeeCTpallil TEIJIOBUX HEUTPOHIB; TOCIIIPKEHHS TI0Ka3ajH, 1110 3aCTOCYBaHHS

I BOXIE€TEKTOPHOTO MOJIyJIS HA OCHOBI HEOXOJIO/I)KYBaHUX KPEMHIEBUX [IE€TEKTOPIB i METaseBOro rafioiHilo
D03BOJIsSIE BUKOHYBATU PeeCTpallilo TEIJIOBUX HEMTPOHIB 3 MOXKJIMBICTIO BiiOy1OBY BiJ, (POHOBOTO BUITPOMiHIOBAHHSI.
HactynHi po6oTu [OLinbHO IPOBOAUTY B HAIIPSIMKY PO3POOKU 6araToQyHKI[iOHAILHOTO AOCITHUIIBKOTO IIPUIaLy

[LJIs1 BUMIPIOBaHHS SIK FTaMMa BUIIPOMIHIOBaHHS, TaK i TENJIOBUX HEUTPOHIB.

Pedepar aHIJIiHCBKOIO:

The purpose of research - design and manufacturing dual-detector module based on uncooled silicon detectors
and metal gadolinium for detection of thermal neutrons with the ability to tune out background radiation;



modeling of radiation processes, diffusion and absorption of particles in dual-detector modules in the capture of
thermal neutrons. The basis of this method is the selection of the spectral distribution of the conversion electrons
from a mixed range of the electron beam. This division is obtained using a two-channel detection module,
containing two planar silicon detector thickness of 300 microns with gadolinium converter and without. When
designing a system for detection of thermal neutrons used dual-detector module based on the planar silicon
detectors developed in KIPT, as well as various sources of ionizing radiation and control instrumentation. As a
result of the work in stages 1 and 2 is designed two-detector detection system based on uncooled silicon detectors
and metal gadolinium for detection of thermal neutrons with the ability to tune out background radiation,
including: simulated radiation processes, diffusion and absorption of particles in two-detector module in the
capture of thermal neutrons by means of a software package GEANT4; made to develop a model and testing the
physical processes occurring during the passage of the spectrum of thermal neutrons in dual-detector modular
system; developed software complex "Si_converter", which takes into account the actual geometry dual-detector
module to track the transportation of neutron fluxes, in-line to view the transfer and absorption of the secondary
radiation, to simulate the processing and comparison of each channel dual-detector system; calculated the
passage of neutrons, electrons and CXR, depending on the geometrical dimensions of the components of the
module dual-detector system; simulated response in the implementation of the method of gamma-electron
separation of mixed signal (dual-detector system) by the action of the mixed flow to the real geometry and
arrangement of the components of the module; designed according dual-detector module design based on
uncooled silicon detectors with converters of metal gadolinium; designed electric signal processing circuit from
the two-detector unit; developed software to measure the spectra of thermal neutron; made two-detector module
for the detection of thermal neutrons based on uncooled silicon detectors with a converter of a metal gadolinium;
studied two-detector module based on uncooled silicon detectors and metal gadolinium for detection of thermal
neutrons; studies have shown that the application module based on dual-detector uncooled silicon detectors and
gadolinium metal registration allows the possibility of thermal neutrons with detuning from background radiation.
Subsequent operation is advantageously carried out in research towards developing a multifunctional device for
measuring both the gamma radiation and thermal neutrons.

Inpexc YIK: 621.039(091); 621.039(092), 539.12;621.039

Koau TemaTHYHHUX PyOpPHK: 58.01.05

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aThKOBI: Macios Mukosa [BaHoBuY
HaykoBHH CTYHiHB: K. $.-M. H.

Buene 3BaHHS:

Inentudikarop ORCID ID:

JonaTkoBa iHdopmarist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: [IBOX/IETEKTOPHA JAETEKTYIOYA CUCTEMA HA OCHOBI HEOXOJIOJPKYBAHUX KPEMHIEBHX
ILeTEKTOPIB i METaIeBOTro rafjoJliHilo JJIs peecTpallii TENJIOBUX HEUTPOHIB 3 MOXKJIMBICTIO BilOYA0BU Bifl, POHOBOTO

BUIIPOMiHIOBaHHS

Hassa HTII aHrificbKO0: Dual-detectors detection system based on uncooled silicon detectors and metal

gadolinium for detection of thermal neutrons with the ability to tuning out background radiation
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpHuMmaHi pe3yJbTaTH:

l'any3b 3aCTOCYBaHHS:

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Onuc HTII: Mera nocnimpkens - IpOeKTYBaHHS Ta BUTOTOBJIEHHS {BOXJETEKTOPHOTO MO/LYJISl HA OCHOBI
HEOXOJIOIKYBaHMX KDEMHIEBUX JETEKTOPIB i METAJIEBOTO IafIOJIIHIIO AJI PEECTPaLLil TENJIOBMX HEUTPOHIB 3
MO>UJIMBICTIO BiflOy0BU BiJi GOHOBOTO BUIIPOMiHIOBAHHSI; MOJI€JIIOBaHHSI IIPOLECiB BUIIPOMIHIOBAHHS, IIOLIMPEHHS i
[IOIJIMHAHHS BUIIPOMIHIOBAHHS B IBOXIETEKTOPHOMY MOZYJIi IIPU 3aXOIJIEHHI TEIJIOBUX HEUTPOHIB. B OCHOBI
PO3PO6JIEHOr0 METOAY JIEXKUTb BUAIIEHHS CIEKTPAJIbHOTO PO3MO/iy KOHBEPCITHUX €JIEKTPOHIB i3 3MilIaHOTO
ramMma eJIeKTPOHHOTO MOTOKY 3 BUKOPUCTAHHSM JIBOKAHAJILHOTO NETEKTYIOYOr0 MOAYJIS, 0 MiCTUTD 1Ba

KpPEMHi€BUX JeTEKTOpa 3 raflojliHieBUM KOHBEPTOPOM i 6€3 KOHBEpPTOpa.
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2016 pik
3aKiHYeHHs eTamny:
Crnio>kuBavi NpoAyKiii: HAHY
IlepcnekTHBHI PUHKH: Vkpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:

IX. Biosiorpadiuamui onuc



1. G.P. Vasiliev, O.S. Deiev, S.K. Kiprich, A.A. Kaplij, N.I. Maslov, V.D. Ovchinnik, S.M. Potin, M.Yu. Shulika, V.I.
Yalovenko. Module for thermal neutrons registration based on uncooled silicon detector and metal gadolinium
converter, // Problems of Atomic Science and Technology, 2016, N2 3(103), Series: Nuclear Physic Investigations,
p.99-104. 2. V.N. Dubina, S.K. Kiprich, N I. Maslov V. D.Ovchinnik. Thermal Neutrons Detection Module Capable of
Electron and Gamma Separation and Background Suppression // Problems of Atomic Science and Technology,
2016, N2 5(105), Series: Nuclear Physics Investigations, p.88-93

X. 3aKJII0YHI BiZOMOCTi

KepiBHUK I0pUAHUYHOI 0COOH lllynbra Mukona Gezoposuy

IlepeJtik 0Cci0O-BHKOHABIIiB
BacinveB I'enHagnin IleTpoBuy
IeeB Onekcint CTernaHoBUY

Jy6ina Bonopumup MukosaeBuy
Kanniit Onekcanap AHIpiiioBUY
Kinpiu Ceprii1 KOHCTSSHTUHOBUY
MacnoB Mukosa IBaHOBUY
OBunHHIK Bosogumup JIMuUTpoBuY
[Totin Cepriit MixainoBuu

[Mynika Makcum KOpiftoBry

SAnosenko Bonogymup IBaHOBUY

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
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