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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.31.23

Tema gucepranii:
1. TIponecu Mirpatiii eHeprii eJ1eKTPOHHOTO 30YIPKEHHSI B HAaHOKpUCTanax 6oparis Ta pocdaris 3 pi3HOIO

aHI30TPOIIi€I0 PO3TalllyBaHHS PETYJISPHUX 10HIB

2. The processes of electron excitation energy migration in borate and phosphate nanocrystals with different
anisotropy of arrangement of regular ions

Pedepar:

1. BCcTaHOBJIEHO BILJIMB PO3MIPHOCTI CUCTEMHU PETYJIIPHUX PiAKiCHO3E€MEJIbHUX i0HIB Ha MIPOLeCH Mirpatii eHeprii
€JIEKTPOHHUX 30y kKeHb B HaHOKpucTanax ReMgB5010, ReAl2.07(B4010)00.6, ReAl3(BO3)4, RePO4, ReP309 (Re =
Eu, La, Nd). [TokaszaHo, 1m0 B HaHokpucTanax EuMgB5010 mirpatiist eHeprii Bin6yBaeTbCs1 BUKIIOUHO B3JJOBX
JaHIoXKiB ioHiB Eu3+. [Ing HanokpucraniB EuAl2.07(B4010)00.6 Ta EuAl3(BO3)4 BcTaHOBIEHO, 1110, HE3Ba)Kal0uU
Ha MEHII BiicTaHi MiX cycinHiMu ioHamun Eu3+-Eu3+ y HaHOKpucTanax EuAl2.07(B4010)00.6, mirpauis eHeprii
IIPU3BOJUTH 10 OibI CIa6KOTO raciHHs JIoMiHecLeHIii, o 06yMOBJIEHO Pi3HOI0 PO3MipPHICTIO CUCTEM
PiKiCHO3€MeJIbHUX 10HIB B IMX HAHOKpHUCTAaJax. JJoCliI>)KeHHs, NPOBeAeHi 11 HaHOKpucTasiB EuPO4 ta EuP309,
IoKasau mo, ToAi sk gjst EuPO4 mirpauis eHeprii Moxke BiiOyBaTHUCS SIK 3a y4acCTi JUAINOJIb-AUIOJIBHOI, TaK i
0o6MiHHOI B3aeMoJii, A1 HaHOKpucTasniB EuP309 mirpauis eHeprii BinoyBaeTbCs 3a y4acTio 0OMiHHOI B3aeMoii y
BCbOMY JOCJIiIKyBaHOMY Aiana3oHi remnepatyp (10 - 293 K). Ha npukiazi HaHokpucrtasiB EuPO4 pizHux po3mipis



(10 Bm Ta 100 HM), 6YJI0 [TOKA3aHO, 10 3MEHLIEHHS] PO3MiPY HAHOKPHUCTAJIIB IIPU3BOJUTD [0 CIIOBiIIbHEHHS [IPOLECIB
Mirpauii eHeprii eJ1eKTpOHHUX 30yI>)KeHb BHACIITOK Monudikalii HU3pbKO4aCTOTHUX (POHOHHUX CIIEKTPIB

HaHOKpHUCTAJa.

2. The influence of the dimensionality of the system of regular rare earth ions on the processes of electron
excitation energy migration in ReMgB5010, ReAl2.07(B4010)00.6, ReAl3(BO3)4, RePO4, ReP309 (Re = Eu, La, Nd)
nanocrystals was determined. It was shown that energy migration in EuMgB5010 nanocrystals occurs strictly
along the Eu3+ ion chains. For EuAl2.07(B4010)O00.6 and EuAl3(BO3)4 nanocrystals it was determined that despite
the shorter distances between adjacent Eu3+-Eu3+ ions in EuAl2.07(B4010)O0.6 nanocrystals, energy migration
leads to less pronounced luminescence quenching due to the different dimensionality of systems of rare earth ions
in these nanocrystals. Studies carried out for EuPO4 and EuP309 nanocrystals have shown that while for EuPO4
energy migration can occur both with the participation of dipole-dipole and exchange interaction, for EuP309
energy migration takes place by exchange interaction in all the studied range of temperatures (10 - 293 K). Using
EuPO4 nanocrystals of different sizes (10 nm and 100 nm), it was shown that decrease in the size of nanocrystals
leads to the slowdown in the processes of migration of electron excitation energy due to modification of low-
frequency phonon spectra of nanocrystal.
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