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1. BnuB 3apsioBUX B3a€MOJiN Ha (GOPMYBAHHS JIIOMIHECLIEHTHUX BJIACTUBOCTEN LIEPIBMICTKUX OKCUIHNX

KPUCTAaJiB

2. The effect of charge interactions on the formation of luminescent properties of cerium-containing oxide
crystals

Pedepar:

1. O6'eKT moCiIKEHHS: IIOMiHECLIEHTHI BJIaCTUBOCTI LePiiBMICTKMX OKCUJHUX KPUCTaJIiB. MeTa: pO3B'sa3aHHs
HAyKOBOI 337ja4i 11[0/10 BCTAHOBJIEHHS OCOOJIMBOCTE! BILJIMBY 3apsIOBUX B3aEMOJiN Ha MeXaHi3MU POPMYBaHHS
JIIOMiHECLIEHTHUX i CUMHTUJISILIIHYX BJIACTUBOCTE LIepilBMiCTKMX OKCUAHUX KpUCTasiB. Pe3ynbTaTty, HOBU3HA:
Ynepuie nokasaHo, mo coakTuByBaHHs Lu2SiO5:Ce3+ pinkicHozemenbHUMY ioHamu Yb3+ Ta Dy3+ mae MOKIIUBICTh
VIPABJISTH PiBHEM ITiCISICBITIHHS Ta TEPMOJIIOMiHECLeHLIii KprCTasy. 3allpOIIOHOBAaHO MEXaHi3MK peKoMOiHarii
HOCIiB 3apsly B COQaKTUBOBAHUX KPUCTAJIAX, 3TiAHO 3 IKUMU ioHU Dy3+ BifirparoTs poJb IipKOBUX I1ACTOK Ta
CIIpHYSIOTH MiABUILIEHHIO e(peKTUBHOCTI 3anacaHHs eHeprii y LSO:Ce,Dy, a ionn Yb3+ e akuentopamu €y1€eKTPOHIB i
CTBOPIOIOTH y KpUCTaJIi TOAATKOBUI KaHaJl peKOMOiHaIlil HOCIIB 3apsy, 10 IPUBOAUTD IO 3HVDKEHHS PiBHS

3anacaHHs eHeprii y LSO:Ce,Yb. Vnepiue BcTaHOBJIEHO, 10 MK ioHamu Ce3+ i ioHaMK COaKTHUBaTOPIB y KprcCTaax



Lu2SiO5:Ce,Dy i Lu2SiO5:Ce,Yb BinoyBaeTbcs 6€3BUIIPOMIHIOBAJILHUI IIEPEHOC €Heprii 3a pepCTePOBCHKUM
MexaHi3MOM. YIieple JoBeeHO iCHyBaHHS Mirpaliii eHeprii esleKTpoHHOro 36yakeHHs y Kpuctaii Sr2Ce04;
BCTaHOBJIEHO, 1110 Mirpauis eHeprii 37ilicHIoeTbCA 3a JUPy3ifiHUM MexaHi3moM. [TokasaHo, 1110 [1epeHocC 3apsiny y
kpuctaii Sr2CeO4 cyTTeBO BILIMBA€ HAa €(PEKTUBHICTb TPAHCIIOPTY €HEPTii - JOBXMUHA MPOO6ITy 30yA>KEHHS CKIIaZae

651113bK0 1,2 HM, TOOTO 30y/I>KEHHS ITepeBaXkHO JIoKasidyeTbcs Ha CeO6 okTaenmpax.

2. Object of research: luminescent properties of cerium-containing oxide crystals. Aim: studying of role of the
charge transfer in formation of luminescent and scintillation properties of cerium-containing oxide crystals.
Results, novelty: For the first time, the possibility of control of energy storage effect in Lu2SiO5:Ce3+ crystals by
codoping has been established. The codoping by Dy3+ ions increases the thermoluminescence and afterglow of
LSO:Ce, but codoping by Yb3+ ions decreases. The mechanisms of free charge carrier recombination in codoped
crystals were proposed. The occurrence of electronic excitation energy migration in Sr2Ce0O4 crystal has been
proofed experimentally. The diffusion mechanism of migration is determined. The calculation of migration rate
shows, that excitation passes about 1,2 nm on the donor chain during the proper lifetime. It could be concluded
that despite the regular arrangement of luminescent centers in strontium-cerium oxide, the excitation mobility is
rather weak. It is associated with the charge transfer in the crystal, i.e. the excitation preferred localization on
CeO6 octahedrons as a result of significant redistribution of electron density in the excited state.
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