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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka MBUIKUX CUIMHTUIISITOPIB HA OCHOBI PifIKiCHO3€MEJIbHUX I1EPOBCKITIB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of fast scintillators based on rare-earth perovskites.

Pedepar yKpaiHCBKOIO:

Y TpeTboMy eTami poboTH JOCiIKEHO IPOoLeC BUPOLLYBaHHS Ta XapaKTepu3allii CUUHTUJISALIMNHNX KPUCTAJiB Ha
OCHOBI [1epOBCKITONOAIOGHNX aIIOMiHATIB, aKTUBOBAaHMX i0OHaMU Liepito. Y XOAi DOCTiIKeHb 0yJI0 OTPUMAHO
kpuctanu YAIOn:Ce, Lun,0Yn,nAlOn:Ce ta Yo,0Gdo,0AlOD:Ce BUCOKOI SIKOCT] i3 3aCTOCYBaHHSIM aTMOC(epy aproHy.
BcraHOBIIEHO, 10 IPOBEIEHHS TEPMIYHOI 0OpPOOKY BUPOLIEHUX 3Pa3KiB y NMOBITPi npu Temneparypi 1400 °C
IpPOTSrom 48 roguH 3abesneyvye eeKTUBHE YCYHEHHS Ae(EKTiB Tuily F-LieHTpiB, 10 MO3UTUBHO BIIJIMBAE HA IX
OITUYHI Ta CUUHTUJISLINHI XapaKTepUCTUKU. BUMIpIOBaHHS CUMHTUJISILITHUX [IapaMeTPiB OTPUMAaHUX MaTepiaiB
[10Ka3aJ10 HasIBHICTh AEKiJIbKOX KOMIIOHEHT 3aracaHHsl JIIOMiHeCLeHl1lii, 1110 3yMOBJIEHO OCOOJIMBOCTSIMU
€HEPreTUYHUX MPOLECIB y KPUCTaNIYHIN I'paTLi. JleTanbHi ClIEKTPOCKOIIYHI JOCiAKEHHS BUSBUIIY, 110 KPUCTAT
Lun,0Yno,0AlOn:Ce ¢popmyeThbes y BUIIISIAL 3MilIaHOi rpaHaTHOI a3y yepes (pa3oBy HecTabinbHiCTh LuAlOD npu 3HMKEHUX
TeMIiepaTypax pocty. OTpUMaHi pe3yJibTaTy AO3BOJIMIM BUSHAYUTH OOMEKEHHS 010 POPMYBAaHHS 3MilllaHUX
[IEPOBCKITHUX CTPYKTYP i3 BUCOKAM BMiCTOM JIIOTELIiI0 32 BUKOPUCTAaHMX TEXHOJIOTYHMX YMOB. [10Ka3aHo, 1m0
Kpucranu YAP:Ce xapaKTepusyloTbCs KOPOTKMM 4aCOM 3aracaHHs JIIOMiHECLIEHIii Ta TOCTaTHLO BUCOKAM
CBITJIOBUM BUXOJIOM, 1110 POOUTH iX MEePCIeKTUBHUMU CUUMHTWISILIHHUMY MaTepiajlaMy JJ1s1 3aCTOCYBaHHS y isniii
BMCOKUX €HEPrill Ta MeIUYHIl AiarHoCTUlli. BCTaHOBJIEHO, 1O JOJATKOBE COJOIYBAHHS MOXe OyTH e(peKTUBHUM
CII0COOOM MOKPAllleHHs MBUAKO il MaTepianiB. OTpPMMaHi pe3yJbTaTy BU3HAYAIOTh IEPCIEKTUBHI HANIPSIMU
[OA/IBIINX NTOCTIIKEHb, CIIPSIMOBAHMX Ha ONTUMI3ALliI0 CKIaAy Ta MOKpaleHHs (PYHKIIOHAJIBHUX BJIACTUBOCTEN

CLMHTUJISILIINHUX KPUCTAJIB.

Pedepar aHIJ1iHCBKOIO:

The work investigates the growth process and characterization of scintillation crystals based on perovskite-type
aluminum oxides activated with cerium ions. During the study, high-quality YAIOn:Ce, Lun.oYo.0AlOn:Ce, and Yo.0Gdo.nAlC
crystals were obtained using an argon atmosphere. It was established that thermal treatment of the grown samples
in air at 1400 °C for 48 hours effectively eliminates F-type defect centers, which positively influences their optical
and scintillation properties. Measurements of the scintillation parameters of the obtained materials revealed the
presence of several luminescence decay components, which are associated with energy relaxation processes in the
crystal lattice. Detailed spectroscopic studies demonstrated that the Lun.oYn.nAlOn:Ce crystal forms a mixed garnet
phase due to the phase instability of LuAlOn at lower growth temperatures. The obtained results allowed the
determination of limitations in the formation of mixed perovskite structures with a high lutetium content under
the applied technological conditions. It was shown that YAP:Ce crystals exhibit a short luminescence decay time
and sufficiently high light yield, making them promising scintillation materials for applications in high-energy
physics and medical diagnostics. It was also established that additional codoping may serve as an effective
approach to improve material response speed. The obtained results define promising directions for further
research aimed at optimizing the composition and improving the functional properties of scintillation crystals.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: 3BiT po HayKOBO-AOCIiIHY PO60OTY «PO3pO6KA IBUAKMX CLIMHTUIIATOPIB Ha

OCHOBI PiIKiCHO3eMEIbHUX [IEPOBCKITIB». ETarm 3.

Hazpa HTII aHri#icbKo¥0: Scientific report on the results of research work «Development of fast

scintillators based on rare-earth perovskites». Stage 3.
HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: [Hue (3BiT)

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

TEXHIYHMX HayK.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Orpumasni nig yac BUKOHaHHS €Tally Pe3yJbTaTy MOKa3yI0Th MOXKJIMBICTh OTPUMAaHHSI KPUCTAJIIB
PigKiCHO3€MEJIbHUX TIEPOBCKITIB METOZOM HYOXPasibChbKOTO 3a 3[EIIEBJIEHOI0 TEXHOJIOTIEI0 3 BUKOPUCTAHHAM
nemeBux W turiis. Tak, BapTicTb KpUCTaJliB 10 BUPOILyeThCst 3 W TUIJIB € BJIBidi (B 3aJ71€XKHOCTI Bifl KpUCTaJy 1110
BHPOILY€ETHCS]) IEMIEBIION0 32 KPUCTaAu BUpouleHi 3 Ir. Lle 103BoJ1sie BUPOOJIATA KPUCTANN 3 HUKUOIO 32 PUHOYHY
BapTICTIO. By/n mocCiiKe i CUMHTUIIALINAHI BJACTUBOCTI BUPOIIEHUX KPUCTAJIB Ta IPOBEAEHO MOPIBHSIHHS 3 O1/1bII

PO3IIOBCIOIIKEHNMU Ha PUHKY KpUCTaJIaMy IPaHAaTIB.
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