O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U101068

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0116U006367

Oco06J1uBi TO3HAYKHU: Binkpura

HJaTa peectpaunii: 13-01-2021

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa eramy: BurortosiieHHs! 6JI0KY IeTeKTyBaHHs raMMma-BUIIPOMiHIOBaHHs. JlaGopaTopHi BUIIPOOYBaHHS Ta

METPOJIOTiYHA aTecTalis 6JI0Ky JeTEeKTyBaHHS
IToyaToK eramy: 03.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHSI: By/. Akanemiuna, 1, M. XapkiB, XapKiBCbKuil p-H., XapkiBcbka 0671., 61108, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573351688, 380573353530

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTHuHHi 006car ¢piHaHCYBaHHS (THC. IPH.): 149




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TogoBxxeHHs pecypcy i 30ibIIeHHs HAlIMHOCTI CUCTEM pafialliiiHOro KOHTPOJII0 aTOMHOI €HePreTUKHY HIJIIXOM

p03p06KI/I BITYUBHSIHUX I.HHpOKO,I[iaHaBOHHI/IX ra3oBUX HpOHOpHiﬁHHX ]_ICTeKTOpiB FaMMa—BI/IHpOMiHIOBaHHﬂ

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Extending life and increase reliability of radiation monitoring of nuclear energy by developing a wide-range of
domestic gas proportional detector of gamma radiation.

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIiKEHHS - IPOLLeC B3a€MOJii raMMa-BUIIPOMIHIOBaHHS 3 FA30BMMH CyMilllaMU Ha OCHOBi 0COGJINBO
YUCTOr0 KCEHOHY Ta KOHCTPYKLIMHMMU MaTepianamu. Meta po60Ty, CTBOPEHHSI BITYM3HSIHUX Ia30BUX JAE€TEKTOPIB
ramMma-BUIIPOMiHIOBaHHSI HOBOTO [TOKOJIHHS 3 OCOOJIMBO YMCTUM KCEHOHOM, 3 IIOJOBXXEHMM PECYPCOM U
[IMPOKMMMU pajialliiHUM Ta TeMIIEPaTypHUM Jiarna3zoHaMy po60TH, IPU3HAYEHUX JJIsl JOBIOCTPOKOBOTO Ta
HAJiliHOTO BUKOPUCTAHHS Y CKJaZi 06J1afHaHHS aTOMHOI eHepreTuku. Ha 3axkiiouHoMy eTari 6yJ10 MoJinieHo
XapaKTEePUCTUKU PO3PO6IIeHNX MPONopUiiHuX aidnnbHukiB (I1J1). BinnpanpoBaHo TexHoOri0 Big'enHanns I171 Bif,
CTEHZY HAallOBHEHHS 0COOJIMBO YMCTUM ra30M KCEHOHOM, Ta repmetusatiii. Ha ocHosi I1J1 BUTrOTOBIEHO 610K
netextyBaHHs (B]]) ramma-BunpoMiHoBaHHS. Boockonanena moness [ BinpisHsieTbest aHogoM 3 BeCu niameTpom
30 MKM, 10 HiIBUIIMAJIO MOTO PAXyHKOBI i CIIEKTPOMETPUYHI BIIaCTMBOCTI, [IOKPAIIEHOI0 CXEMOIO HAITyCKy rasy 3
OZHi€0 TPYOKOI0, 0c061BO yncTolo (6N) cymimmio Xe+2,1%CH4 npu tucky 125 kI1a. /115 migBuIneHHs TEPMIYHOI i
pazianiiiHoi CTiMKOCTI, BCi e1eMeHTH KOHCTPYKLii BUTOTOBJIEH] 3 MaTepiaJiiB, 0 c1ab0 akKTUBYIOThCS IIif Ai€l0
iOHi3yI040r0 BUIIPOMIHIOBaHHS. [IpoBeieHO BUMipY Ta BpaxOBaHO HACTYIIHI XapaKT€PUCTHKU: MIBUOKICTD JIiYEHHS
iMITyJIBCiB, BiJHOIIEHHS CUTHAJI-IIYM JAETEKTOPiB, EHEpreTU4He PO3iIeHHs, KoedillieHT ra30Boro MOCUJIEHHS;
OLIIHEHO [03y TaMMa-BUIIPOMIiHIOBaHHS. ONpoMiHeHHs npoBoauian ramma-mkepenamu 60Co, 137Cs, 133Ba, 241Am,
252Eu. 3a pesysbraTaMy BUMIpPiB Ta 06pOOKY AaHUX OYJI0 CTBOPEHO aTeCTaliliHuii IaclopT feTekTopa. PiBeHb
aMILIITY Y [IOCUJIEHOTO CUTHAJY ETEKTOPA MOXKE CTAHOBUTH 10 JAEKiJIBKOX BOJIbT, @ BiIHOIIEHHS CUTHAJI /IIYM JIO
80/1. locsirHeHa eHepreTUYHa PO3MibHA 3IATHICTh ~6% 1714 yiHii 60 keB izoTony 241Am. OTpuMaHHi pe3ybTaTu
IO3BOJISIIOTH 3aIIPOIIOHYBATH CUCTEMHUH MifXif, 10 pO3POOKH Ta BUTOTOBJIEHHS BITYM3HSIHOI'O Cy4YaCHOT'O ra30BOro

IETEKTOPA iOHI3yI0Y0r0 BUIIPOMIHIOBAHHS $IK 3 JIIYMJIbHAMM, TaK i 3 CIIEKTPOMETPUYHMMU BJIACTUBOCTSIMU.

Pedepar aHIJIiHCBKOIO:

The object of research is the process of interaction of gamma radiation with gas mixtures based on highly pure
xenon and the detector materials. The purpose of the work is the creation of domestic gas detectors of gamma-
radiation of a new generation with a particularly clean xenon, with an extended resource and wide radiation and
temperature ranges of work intended for long-term and reliable use in the structure of nuclear energy equipment.
During the final stage, the characteristics of the developed proportional counters (PC) were improved. The
technology of disconnection from the high-purity xenon gas filling installation and the detector sealing technology
were developed. The gamma-radiation detection unit (DU) was manufactured based on the developed PL. The
improved PL model features a BeCu anode with a diameter of 30 mkm, which increased its calculated and
spectrometric properties, an improved single-tube gas filling scheme, high-purity (6N) mixture of Xe+2.1%CH4 at a
pressure of 125 kPa. To increase thermal and radiation resistance, all structural elements are made of materials
that are weakly activated by ionizing radiation. Measurements were made and the following characteristics were
calculated: pulse counting rate, signal-to-noise ratio, energy resolution, gas gain; the gamma-radiation dose was
estimated. Irradiation was performed with gamma sources 60Co, 137Cs, 133Ba, 241Am, 252Eu. Based on the results
of the measurements and data processing, a detector certification passport was created. The amplified signal level
of the detector was up to several volts, and the signal-to-noise ratio up to 80 /1. The best-achieved energy
resolution was ~ 6% for the 60 keV line of the isotope 241Am. The obtained results allow us to propose a systematic



approach to the development and production of a domestic modern gas detector of ionizing radiation, both with
counting and spectrometric properties.

Ingexc YIK: 539.1.08, 539.1.074.2

Koau TeMaTHYHHX PyOPHK: 29.15.39

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: KyrHiit Bosogumup €B1oKUMOBAY
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zsa HTII yKpaiHCBKOIO: Po3p06IieHO Ta BATOTOBJIEHO IPOTOTHUIIM ra30PO3PS/FHOTO IETEKTOPA raMMa-
BUINIPOMIiHIOBaHHS, 3alIOBHEHOIO CyMIIIIIIO iHEPTHUX Ia3iB 3 BEJIMKMM aTOMHMM HOMEPOM i IIPalji0l04y0ro B
IIPOINOPLIAHOMY peXuMi. PO3p0671€HO Ta BUTOTOBJIEHO €JIEKTPOHHUI KaHal 111 06POOKU CATHAIY i
€JIEKTPOKUBJIEHHS IeTeKTOPa. PO3p0671€HO 6JI0K € TEKTYBaHHS TaMMa BUIIPOMIHIOBaHHS HA OCHOBI
ra3opo3psifHOro gerekropa. [IpoBeieHO JOCiIKEHHS XapaKTEePUCTUK OJIOKY AETEKTYBaHHS IPYU OITPOMiHEHHI
raMmMa-KBaHTamu idoromnis 3 Habopy OCI'U: 241Am, 137Cs, 60Co. CTBOpeHO nacnopt getekropa. OTpUMaHHi
pe3yJIbTaTU JO3BOJIIOTh 3alIPONOHYBATA CUCTEMHNUI MiJXif, 0 PO3POOKU Ta BUTOTOBJIEHHS BiTUM3HSIHOTO
Cy4aCHOTO ra3oBOro IETEKTOPA iOHi3yI040ro BUIIPOMIHIOBAHHS fK 3 JIIYMJIBHUMHU, TAK i 3 CIIEKTPOMETPUYHNMU

BJIACTUBOCTSIMU.

Hazpa HTII aHri#icbKO¥0: Prototypes of a gas-discharge gamma-ray detector filled with a mixture of inert
gases with a large atomic number and operating in a proportional mode were developed and manufactured. The
electronic channel for signal processing and power supply of the detector was developed and manufactured. A
gamma-radiation detection unit based on the gas-filled detector has been developed. The study of the
characteristics of the detecting unit in the irradiation of gamma quanta of isotopes from the set of OSGIs: 241Am,
137Cs, 60Co was conducted. The detector passport was created. The obtained results allow us to propose a
systematic approach to the development and production of a domestic modern gas detector of ionizing radiation,
both with counting and spectrometric properties.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmn, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Marepianm

l'asmy3b 3aCTOCYBaHHS: ATOMHa eHepreTHka
PeecTpaliifiHuii HOMep KapTKH T€XHOJIOTi:

Omnuc HTII: Burorosneni makeTtu 6710KiB IeTeKTyBaHHS ABOX TUMIB — 3 30-MKkM CuBe aHoziom Ta 3 35-MKM W
aHOJOM, 3aIIOBHSJIMCS Ta30BOI0 CyMillIo iHepTHUM ra3 Xe+2,1%CH4 nipu Tucky 125 kxI1a. JlocnipkeHo JeTeKTyIounx
XapaKTEPUCTUK OJIOKIB I€TEKTYBaHHS. BUMipIoBaIuCh aMIJITyIHI PO3NOAINY CUTHANY NETEKTOpa B IPONOPLiTHOMY
peXXuMi Ta MOTo JIUNIIbHI XapaKTePUCTUKY, 3aJIEXKHO Bifj Harpyru. CTaBjleHHs CUTHAJI-IIYM cKiagae ao 80 /1 nns

Hanpyru 1500 B. PiBeHb eHepreTM4HOI po3aisibHOI 31aTHOCTI HOpiBHIOE 6% 11 minii 60 keB i3otony 241Am.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykuii (Matepiasis,

TEXHOJIOTI! TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHst HTII: Briposamkeno
ITpakTuyHa peasizanis HTTI
IToyaTok eramy: 03.2020
3aKkiH4yeHHs eTamy: 12.2020
Crnio>KHuBavi MPOAYKILii: aToMHa eHepreTyKa, HayKa i TexHika
HepcneKTHBHi PHUHKH: punku CHJI, CIIA, fnowii, HiMmeTynHu Ta iH.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:



IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:

TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeHuiaIbHUI 00CAT IPOJAXKY, THC. TPH.:

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTrkoBa iHdpopmawist:
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X. 3aKJII0YHI BiZOMOCTI

KepiBHUK IOpUAUYHOI 0CO6H lllynbra Mukosna ®enoposur
I. ¢.-M. H.

IlepeJtik 0Cci0-BHKOHABILiB
AnTOHEeHKO MukoJia IBaHoBUY

KyTtHiit Bonopumup €BI0KMMOBUAY

(k. T. H.)

[Tymos Osekciit Onerosuy

(k. ¢.-m. H.)

Pu6ka OnekcaHpp BikropoBuy
(k. d.-m. H.)

Coxkosnos Cepriit OnekcanapoBuy

BignoBigasibHUMH 3a HiATOTOBKY Ilynos O.0.
00JIiKOBUX JOKYMEHTIB
Tenedpon +38 (057) 335-66-37

PeecTpartop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




