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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. ®i3nyHi BIAaCTUBOCTI OPTOAIIOMIHATY iTPil0, JleroBaHOro MapraHieM, 11 JJIOMiHECLIEHTHOI 103UMeTpii

iOHI3yI040r0 BUIIPOMIHIOBAHHS.

2. Physical properties of the manganese-doped yttrium orthoaluminate for luminescent dosimetry of ionizing
radiation.

Pedepar:

1. lucepTariis npucBsyeHa KepoBaHiilt Mopudikaliii B1acTUBOCTEN Ta ONTUMI3allii Cr10C06iB OTpUMAaHHS CKIIATHUX
OKCHU[IiB, MPUIATHUX AJIS JIIOMIHECIIEHTHOI 03NMeTpii i0HI3yI0u0ro BUIIPOMiHIOBaHHS Ha 6a3i sIBUIL TEPMIYHO- Ta
ONTMYHO CTUMYJIbOBAHOI oMiHecHeHi. [II719X0M BUBYEHHS ONTUYHUX i JIIOMiHECLIEHTHUX BJIACTUBOCTEN
KpHUCTaJliB opToasnominary itpito (YAIO3), reroBaHux Maprasuem, Ta BIVIMBY Ha HUX pafialiliHuX i TepMiYHMX I10JIiB
[TI0Ka3aHO MOJKJIMBICTb Ta NIEPCIIEKTUBHICTb 3aCTOCYBAHH LIbOTO MaTepiany AJis JIOMiHECLEHTHOI JO3UMETPii
i0HI3yI09OTr0 BUIIPOMIHIOBAHHS. BCTaHOBJIEHO 3aKOHOMIPHOCTI BILJIMBY XiMiYHOTO CKJIaZly Ta TEXHOJIOTIYHUX
(axTOpiB (TaKuX SIK: CIiBBiHOIIEHHS OCHOBHUX KOMIIOHEHT KpucTana (Y203 /Al203), ckian jeryiouoi KOMIIOHEHTU
(MnO um MnO?2), HasIBHICTb HEi30BaJIEHTHUX OOMIIIOK (Ca2+, Si4+, Hf4+) Ta nmicisipocToBUil BUCOKOTEMIIEPATYPHUN
BiZilajy1 KpUCTasIiB B OKUCJIIOBATIbHOMY a00 BiZJHOBJIIOBAJILHOMY CEPEIOBUII) HA ONITUYHI Ta JIOMiHECLIEHTHI

BJIaCTMBOCTI KpucTanis YAIO3:Mn, BupoLyBaHUX METOOM HOXpasbChKOI0, 3 METOI0 OTPUMAaHHS €(PEKTUBHOTO



kpuctanopocpopy YAIO3:Mn2+ NpugaTHOro [Ajis JIOMIiHECLIEHTHOI O3UMETPii i0Hi3ylI040r0 BUIIPOMIHIOBAHHSI.
BuszHayeHO OCHOBHI JO3MMETPUYHI XapaKTePUCTUKU TEPMOJIIOMiIHECIIEHTHUX AETEKTOPiB HA OCHOBI MOHOKPUCTAJIIB
YAIO3:Mn2+ Ta mpoBeneHo ixHe NOPiBHAHHS i3 KOMepLitHUMU AeTekTopaMyu. CUHTEe30BaHO Pi3BHUMU METOIAMU Ta
IOCJIiIKEHO JIIOMiHECLIEHTHI BJIAaCTUBOCTI HAHOKPUCTAIIYHUX MaTepiais Ta kepamiku YAIO3:Mn 3 METOIO NIOIIYKY
HEZIOpPOroi Ta OBTOPIOBAHOI TEXHOJIOT] BUTOTOBJIEHHS JIIOMiHECLIEHTHUX AETEKTOPIB i0HI3yI040r0
BUIIPOMIHIOBaHHS Ha OCHOBI IJbOTO MaTepiaiy. [IpoBeeHO MOPiBHAHHS KpallUX MOHOKPUCTAIIYHUX Ta KEPAMIYHUX
IeTeKTopiB Ha ocHOBI YAIO3:Mn2+ 1151 eTeKTyBaHHs Ta JO3UMETPIi pi3HUX BUAIB (POTOHHOTO Ta KOPIIYCKYJISIPHOTO

iOHI3yI04Or0 BUIIPOMIHIOBAHHSA.

2. The thesis is devoted to the problem of controlled modification of properties and ways to optimize complex
oxides suitable for luminescent dosimetry of ionizing radiation on the basis of the thermally and optically
stimulated luminescence phenomena. By studying the optical and luminescent properties of the manganese-doped
yttrium orthoaluminate crystals (YAIO3:Mn) and the influence of radiation and thermal fields, the possibility and
prospects of use of this material for luminescent dosimetry of ionizing radiation was shown. The regularities of
influence of chemical composition and technological factors on the optical and luminescent properties of the
Czochralski-grown YAIO3:Mn crystals were established to obtain effective crystalline phosphor YAIO3:Mn2+
suitable for luminescent dosimetry of ionizing radiation. Among the studied technological factors were: the ratio of
the basic components (Y203 /Al203), the composition of doping component (MnO or MnO2), the presence of non-
isovalent dopants (Ca2+, Si4+, Hf4+) and the after-growth high-temperature annealing in oxidizing or reducing
environment. The main dosimetric characteristics of the thermoluminescent detectors based on YAIO3:Mn2+
single crystals were established and compared with commercial detectors. Nanocrystalline and ceramic YAIO3:Mn
materials were synthesized by different methods and their luminescent properties were studied to find an
inexpensive and reproducible technology for manufacturing of the luminescent detectors based on this material.
Comparison of the best single crystalline and ceramic YAIO3:Mn2+ detectors for detection and dosimetry of
different types of photon and particle ionizing radiation was performed.
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