O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00JIIKOBHI HOMep: 04170004221
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 15-11-2017

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Jinenko 'anHa BonogymupiBHa

2. Didenko Hanna Volodymyrivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 05.02.01

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: Marepiano3HaBCTBO

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHcrTy: 17-10-2017

CreniaJbHICTh 3a OCBiTOIO: 8.05050315

Micue po6otu 3,qo6yBaqa: [HCTUTYT cunHTUIALINHUX MaTepianiB HAH Ykpainu
Kopg 3a €IPIIOY: 23756522

Micue3HaxoO KeHHS: Xapkis,61072, p. Hayku, 60

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist Hayk YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (pa30Boi CleliaJai30BaHOI BYEHOI pazu): [l 64.169.01
IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOH: [ncTUTYT MOHOKpHUCTaiB HAH Ykpainu

Kopg 3a €IPIIOY: 00210217

Micue3Haxoa>KeHHs: npocn. Hayku, 60, M. Xapkis, XapkiBcbkuii p-H., Xapkiscbka 0611, 61072, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT CMHTU AN HUX MaTepianis HAH Ykpainu
Kopg 3a €IPIIOY: 23756522

Micue3Haxoa KeHHS: Xapkis,61072, p. Hayku, 60

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHyHHX PyOPHK: 81.09

Tema gucepranii:
1. Matepianu i cuuHTUIALINAHI GOTONIOAHI AETEKTOPH 11 PeeCTpallii 3apsIKEeHUX YJACTUHOK Ta KBAaHTIB y

HaBKOJIOCOHAYHOMY IIPOCTOPI

2. Materials and photodiode detectors for charged particle registration in space

Pedepar:

1. B po6oTi 06rpyHTOBaHO BUOip MaTepiaiiB Jjsl CTBOPEHHS POTOAI0IHUX AETEeKTOPIB 3apsiIpKEeHUX YaCTUHOK.
[TpoBeneHo noraubieHe BUBYEHHS BJIACTUBOCTEN NIEPCIIEKTUBHMX MaTepiasiB [j1s pOOOTH Y HABKOJIOCOHSIYHOMY
npoctopi. [TokazaHo, mo matepian Cs:T1,CO3 Bosozie 0AHOPIAHICTIO 32 CKIa1OM Ta CIIEKTPOMETPUIHUMU
XapaKTepUCTUKaMH, pafialliiiHa cTilikicTp nocsrae 102 I'p, a 06'em ogHOpinHOI o6s1acTi nepesurye 200 cm3.
[NokaszaHo, wo cuuHTUALiHKNA MaTepian CsI:TL,NO2 Bosofie MeHIMM nicyiscBiueHHsIM (Y cepeHiM Ha 50%), a
CIIEKTPOMETPUYHI XxapakTepucTuku Bifnnosinawots CsLTI. g npoToHis 3 E = 20 MeB oTpumaHo po3saineHHs R = 1,5
% c poromiomom Hamamatsu. Pagianitina cTifikicTs boro Matepiany Bifnosinae 7o3i 7 103 I'p 32 orpoMiHIOBaHHSAM
-KBaHTaMU a Takox ¢uitoeHcy 6inbmomy 1012 cm-2 3a OrIpoMiHIOBaHHSIM IPOTOHAMHU, 11O BiATIOBizae BUMOram
KOCMiuHOi Micii o Mepkypis. [I71s1 1iBKOBUX BifjorBayiB 0OpaHO MOJiMEPHI KOMIIO3ULlii HA OCHOBI OYHILEHUX
nopoiukis TiO2 Ta MgO. ITokazaHo, 110 IOPIir peecTpallii MOXKHa 3HU3UTH A0 17 KeB 3a paxyHOK ONTUMI3allil

doropnionHux netexkropis. [IpuBeneHo NpUKIaLM BUKOPUCTAHHS IpUiafiB y KocMmiuyHux (Tesneckon CTEII-O,



criekTpomeTp SIXS) 1 3eMHUX YMOBax ([103-KaynibparTop).

2. In this work the choice of materials for creation of photodiode detector for charged particles registration has
been grounded. Detailed study of advanced material properties has been provided to operate in space. It has been
shown that CsI:T1,CO3 crystal is characterized by uniform distribution of Tl+ and Na+ along cylindrical part of
ingot. The same is thru for spectrometric characteristics like light yield and energy resolution. Contrary it the
distribution of CO3- ions and value of millisecond afterglow is non-uniform as rule. It has been shown that it is
possible to select the part of ingot with homogeneous distribution of all dopands and scintillation parameters. It
has been shown that radiation hardness of selected aria can rich a value of 102 Gy and volume of uniform part can
be more than 200 cm3. It has been shown that CsI:TI,NO2 scintillation material is characterized by suppressed
afterglow (up to 50% less) and spectrometric parameters are the same as for CsI:T1,CO3 crystal. Energy resolution
of 1.5% is obtained for 20 MeV-protons with Hamamatsu S5106 photodiode. Radiation hardness of CsI:T],NO2
material corresponds to dose of 7103 Gy at -irradiation and fluence of >1012 cm-2 at proton irradiation that
coincides with requirements of BipiColombo mission to Mercury. Polymer composition on a base of enhancement
powders TiO2 and MgO have been chosen for thin film reflectors. It has been shown that registration threshold
can be decreased to 17 keV due to optimization of photodiode scintillator. The examples of selected materials
application in space (telescope STEP-F, spectrometer SIXS) and on the Earth (dose calibrator for nuclear medicine)
have been described.
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