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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.31.23

Tema gucepranii:

1. DopMyBaHHS JIIOMiHECLIEHTHUX [JeHTPiB y HaHOKpucTanax CeO2-x

2. Formation of luminescent centers in CeO2-x nanocrystals

Pedepar:

1. Incepraniiina po60oTa IpUCBIYeHa JOCiJKEHHIO BIIJIMBY KMCHEBOI CTEXioMeTpii Ta pO3MIpy HieIeKTPUYHUX
OKCHUJHUX HaHOKpucTaiiB CeO2-x Ha POpMyBaHHS iXHiX JIOMiHECLIEHTHUX BJIaCTUBOCTEN. [10Ka3aHo, o y
HaHokpucTtanax CeO2-x GOpMyIOTbCSA ABa TUIIM ONTUYHUX LIEHTPIB Pi3HOI IPUPOJU: KOMIUIEKC 3 IEPEHOCOM 3apsiiy
Ce4+-02-, ta ioHu Ce3+, cTabinizoBaHi KUCHEBUMU BaKaHCiIMU, IPUYOMY BiTHOBJIEHHS ioHiB 1epito B CeO2-x 1o
craHy Ce3+ BifiOyBaeTbCs 32 MEXaHI3MOM YTBOPEHHSI KUCHEBOI BakaHCii y nepiiii KoopauHaliiiHii cdepi iona.
BcTraHoB/IEHO, O CHiBBiGHOIEHHS IHTEHCMBHOCTEN CMYT JIIOMIHECLIEHLIii KOMIIJIEKCY 3 IIEPEHOCOM 3apsany Ced+-
O2- iioHiB Ce3+ CyTTeBO 3aJI€KUTh Bif, KNCHEBOI HECTEXiOMETPIii. [BOMa HE3aJI€KHUMU CIIEKTPOCKOIIIYHUMU
MeToJaMu, a caMe - 3a iHTeHcuBHicTio 5d?4f mominecneHii ioniB Ce3+ Ta 3 BUKOpUCTaHHAM ioHa Eu3+ B ssKOCTi
CIIEKTPOCKOIIYHOT'O 30H/1a JIOKAJIbHOTO OTOYEHHS KaTiOHHUX LI€HTPiB, TOKa3aHo, 10 KOHLEHTPallis KUCHEBUX

BakaHcin y CeO2-x 3pocTae 3i 3SMEHIIEHHSIM PO3Mipy HAHOKPUCTAJIIB.



2. The thesis is devoted to the study of the effect of oxygen stoichiometry and size of nanocrystals on the
luminescence properties of CeO2-x nanocrystals. In the thesis it was shown that luminescence of CeO2-x is
determined by two optical centres of different nature: the first one is Ce4+-O2- complex and the second one -
Ce3+ ions. Investigation of splitting of Ce3+ 4f?5d luminescence excitation band has shown that reduction of Ce4+
occurred mainly by the mechanism of oxygen vacancy formation on the nearest-neighbour position to the cerium
ion. The ratio of Ce4+-0O2- and Ce3+-ions intensities of luminescence bands strongly depends on the oxygen non-
stoichiometry. By means of two independent spectroscopic techniques (using intensity of 5d?4f luminescence of
Ce3+ions and 5D0?7F1/5D0?7F2 ratio of Eu3+ bands as indicators of the concentration of oxygen vacancies) the
sufficient increase of vacancy concentration with decrease of the size of CeO2-x nanocrystals was determined.
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