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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MexaHi3MU CUMHTUJISALIIHUX MTPOLIECiB B 06'€MHUX Ta IJTIBKOBUX KOMITO3UTHUX CUMHTWJISILIHHMX MaTepiasax Ha

OCHOBI CKJIAOHUX OKCUHUX CIIOJIYK

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The mechanisms of scintillation processes in massive solids and thin film scintillation composites based on
complex oxide compounds.

Pedepar yKpaiHCBKOIO:

O6'exTy OOCTiIKEHHS: HAHOKPUCTAJIN Ta MOHOKPUCTAJIYHi I1iBKu oprocuiikatiB ReSi205, kpucTanu Ta
HaHOKpHUcTasnu anomobopariB ReAl2.07(B4010)00.6, ReAl3(BO3)4, HaHokpucTtanu ReMgB5010, KOMIO3UTHI
mMarepianu Ha ocHOBi SiO2 MaTpulb. MeTa po60OTH: AOCTIIKEHHSI MeXaHi3MiB (POPMYBAHHS CUMHTUIISILIAHUX
BJIACTUBOCTEN ONTUYHMX MaTepialiB HA OCHOBI OKCUIHUX CIIOJIYK. METOIM NOCHIIKEHHS: METOIOU PEHTTE€HIBCbKOI
Ta JIIOMIHECLIEHTHOI CIIEKTPOCKOIIIi, ITiKO- Ta HAHOCEKYHIHOI CIIEKTPOCKOIIi 3 4aCOBUM PO3LiJIEHHSM,
CLUMHTUJIALIIMHOI CIEKTPOMETPIi. B pamKax BUKOHaHHS MPOEKTY 6yJI0 OTPMMaHO HAaHOKPUCTAJIN OPTOCUJIIKATIB
Re2SiO5 Ta 60opariB ReAl2.07(B4010)00.6, ReAl3(BO3)4 Ta ReMgB5010, a Tako>XK KOMIIO3UTHI MaTepiay Ha OCHOBI
SiO2 maTpuups. MeTomom pinkodasHoi emnitTakcii orpumMani neroBani ionamu Ce3+ Ta napamu ioHiB Ce3+-Tb3+
MOHOKPUCTaJIivHi I71iBKU oprocuiikaTtiB Re2Si05. TTokazaHo, mo a1 HaHokpucTamiB Lul-xYxSiO5:Ce3+
CIIOCTEpiraeThCsl 3HaYHE 3pOCTaHHS iIHTEHCUBHOCTI peHTreH IIoMiHeceHii y nopiBHsHHI 3 Lu2Si205:Ce3+.
BcTaHOBJIEHO, 1110 TIPOLIECH TPAHCIIOPTY €Heprii eJIeKTPOHHOTro 30yIKeHHs B HaHOKpucTanax ReMgB5010 ta
ReAl2.07(B4010)0O0.6 icToTHO 3anesXaThb BijJ, pO3MipHOCTI IiiCUCTEMU PeryJsIPHUX iOHIB. BCTaHOBJIEHO HasIBHICTD
CHJIBHOTO BIUIMBY JOMIIIOK (pJIFOCY HA CBITJIOBUXi MOHOKPUCTAJIIYHUX IIIiBOK opTocuiikaTis (Lu,Y,Gd)SO:Ce.
I[TokazaHo, mo criBneryBaHHs ioHamu Ce3+ i Th3+ MOHOKPUCTaIYHUX TJ1iIBOK OPTOCUIIIKATIB € €(PEKTUBHUM

CII0COOOM 1151 OTPUMAHHS CUMHTUJISLIMHUX €KPaHiB 3 BUCOKUM BiTJIOBUXO/IOM.

Pedepar aHIJ1iHCBKOIO:

Research objects: nanocrystals and monocrystalline films of orthosilicates ReSi205, crystals and nanocrystals of
alumoborates ReAl2.07(B4010)00.6, ReAl3(BO3)4, ReMgB5010 nanocrystals, composite materials based on SiO2
matrices.Aim of the work: to study the mechanisms of the scintillation properties formation of optical materials
based on oxide compounds.Methods of investigation: methods of X-ray and luminescent spectroscopy, pico- and
nanosecond spectroscopy, scintillation spectrometry. In the framework of the project, nanocrystals of
orthosilicates Re2SiO5 and borates ReAl2.07(B4010)00.6, ReAl3(BO3)4 and ReMgB5010, as well as composite
materials based on SiO2 matrices, were obtained. The liquid phase epitaxy was applied to obtain monocrystal films
of Re2SiO5 orthosilicates alloyed with Ce3+ ions and Ce3+-Tb3+ ion steams. It was shown that for Lul-
xYxSiO5:Ce3+ nanocrystals there is a significant increase in the intensity of X-ray fluorescence as compared to the
Lu2Si205:Ce3+ ones. It was established that the processes of electron excitation energy transport in ReMgB5010
and ReAl2.07(B4010)00.6 nanocrystals essentially depend on the dimension of the subsystem of regular ions. The
strong influence of flux impurities on the light output of monocrystalline (Lu,Y,Gd)SO:Ce orthosilicate films was
established. It was shown that alloying the monocrystal orthosilicate films with both the Ce3+ and Tb3+ ions is an
effective way to obtain scintillation screens with high light output.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/1Ka OTpUMAaHHS HAHOKPUCTAJIIB OPTOCUIIKATIB iTpito Y2SiO5, eropanux

ioHamu Sc3+1i La3+.

Hazpa HTII aHrsi#icbKo0: Method of obtaining nanocrystals of yttrium orthosilicates Y2SiO5 doped with Sc3

+and La3 +ions.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'asy3s 3aCTOCYBaHHS: 72.19 JlocifKeHHsI i1 eKCIiepIMeHTabHi po3po6Ku y cdepi iHImMX NPUPOIHIIHX i

TEXHIYHMX HayK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Meroavika oTprMaHHs HOBUX HAHOCTPYKTYPOBAHUX MaTepiasiB 3 KEPOBAHUMU CUMHTUJIALIMHIMU Ta
JIIOMiHECLIEHTHUMU XapaKTepucTMKaMy. OTpUMaHi pe3yJbTaTh MaloTh CTBOPUTY HOBI MOXKJIMBOCTI y rasnysi
OTPUMAaHHS HOBUX €(PEKTUBHUX Ta EKOHOMIYHUX JIIOMiHECIIEHTHUX KOMITO3UTIB Ha OCHOBi OKCUIHUX MaTepiasiB, 0
3MO>XYTb CKJIACTH TiJHY KOHKYPEHLIiI0 TPAAULIIIHUM MOHOKPUCTAIiYHUM JETEKTOPaM i 3a6e31e4aTb MOXJINBICTD

CTBOPEHHS CUCTEM pEeCTpaLlii HOBOT'O IOKOJIiHHSL.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII

IToyaTok eramy: 2017-2018 pp.
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Cno>xuBaui npo,uyKuii': HTY "KuiBcpkuii noJlitexHiyHui iHcTUTyT"; KNiBCHKMN HAaL[iOHATIbHUAN YHIBEPCUTET iM.
T.I IlleBueHKO, UepKaCbKUI I€pP>KaBHUM YHIBEPCUTET iM. B. XMEJIBHULBKOTO, IHCTUTYT CUUTUIISLIHUX MaTepialiB
HAHY, InctutyT MoHOKpucTazniB HAHY, InctuTtyT nmpo6siem marepianozHasctsa iM. LM.@panuesuya HAHY, OTIHT
im. B.L.LBepkina HAHY, InctutyT metanodisuku im. I'.B. Kypatomosa HAHY, IHCTUTYT (Pi3uKy KOHIEHCOBAaHUX CUCTEM
HAHY, HHIJ X®TI HAHY, npoBigHi cBiTOBi HayKOBi LIEHTPU.
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