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1. JlromiHeCLIEHIIis HAHOKPUCTAJIIB i€JIEKTPUKIB IIpU cerperatiii JOMIIIKOBUX iOHIB

2. Luminescence of dielectric nanocrystals at doped ions segregation

Pedepar:

1. Inceprauiiina po60Ta IpUCBIYeHa JOCIiIKEHHIO BIJIMBY IIPOLieCiB IPUIIOBEPXHEBOI cerperallii JOMIMIKOBUX
ioHiB Ha JIIOMiHECIIEHTHI BIaCTUBOCTI HAHOKPUCTAJIiB CUJIIKATiB, OKCUiB, GocdaTiB Ta BaHAIATiB, aKTUBOBAHUX
piakicHozemenpHUMY ioHamu. [TokazaHo, 0 cyTTeBa MoaudiKallis IPoLeciB KOHIEHTPALiTHOro raciHHs
JIIoMiHecleH1ii y HaHoKpucTanax Y2SiO5:Pr3+ nopiBHSIHO 3 06'eMHMMH KpUCTasaMy 00yMOBJIeHAa TeMIIePaTypPHO-
3aJIEKHOIO Cerperauielo JOMIIKOBUX iOHIB, IPUYMHOIO KO € peJlaKcallis HallpyKeHb, IO CTBOPIOE y I'PaTLi
IoMimkoBui ioH. Ha npuknani HaHokpucTaniB YPO4:Pr3+ ta Y203:Pr3+ nokasaHo, 1o e(eKT TeMnepaTypHO-
3aJI€KHOI cerperariii JOMIIIKOBUX iOHIB y HAHOKPHUCTAJaX € 3arajlbHAM [J1s1 KPUCTaIiYHUX MaTPULb, B IKUX iOH Pr3+
3amimye ion Y3+. JlocaimpkeHHs, IpoBeeHi AJ1s1 HaHoKpucTaiiB YVO4, akTHBOBAaHUX i0HaAMU 3 PafiiycoM K Ginblile,
TaK i MeHIe paziycy ioHa Y3+, okasaiy, o B 000X BUINAJIKAX MA€ MicClie cerperauis poMimky. Ha npukiazi
HaHOKpucTasniB YVO4: Er3+,Yb3+ nokazaHo, mo epektT HeOgHOPiZHOTO PO3IOIiTY TOMIIIKA MOXe

BHKOPHCTOBYBATUCD [IJIsl KEPYBAHHSI all-KOHBEPCIHHUMU JIIOMiHECLIEHTHUMU MTPOLIeCaMU.



2. The thesis is devoted to the study of doped ions segregation processes influence on the luminescent properties
of silicate, oxide, phosphate and vanadate RE-doped nanocrystal. In the thesis was shown that sufficient
modification of luminescence concentration quenching processes in Y2SiO5:Pr3+ nanocrystals as compared to
bulk crystals is caused by temperature-dependent segregation of doped ions due to relaxation of stresses created
by doped ion in the crystal lattice. By means of investigation of YPO4:Pr3+ and Y203:Pr3+ nanocrystals it has been
shown that the effect of non-uniform doped ions distribution in doped nanocrystals determined by surface
impurity segregation is common for all crystal matrices in which Pr3+ ion replaces Y3+ one. Studies carried out for
YVO4 nanocrystals doped with RE ions with radii larger and smaller than Y3+ radius have shown that in both cases
segregation of doped ions takes place. Using YVO4: Er3+,Yb3+ as an example it was shown that the effect of doped
ions non-uniform distribution within nanocrystals can be used for up-conversion luminescent processes control.
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