O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0419U000950
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 04-04-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CranoBuint Onekcangp [leTpoBuy

2. Stanovyi Oleksandr P.

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIu¢p HayKoOBOi CHENiaJbHOCTI: 01.04.05

Ha3zBa HayKoBOi cIeniaJbHOCTI: OnTuka, sazepHa disuka

Tany3sb / rasysi 3HaHb: He 3acTocoByeTbcs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

Jara 3axHcTy: 25-03-2019

CrneniaJbHICTh 3a OCBiTOIO: (isuka TBEpIOrO Tijza

Micue po6oTu 3m00yBaya: Kuiscokuii HaujoHanbHMi yHiBepcuTeT imeni Tapaca llleBueHka
Kopg 3a €IPIIOY: 02070944

Micue3HaxoaKeHHS: ByJI. Bonopumupceka, 60, M. Kuis, Kuisceka 06:1., 01033, Vkpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CleliaJai30BaHOi BYEHOI pazu): [l 26.001.23

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

llleBueHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxo,lpKeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBCchKuil HaLiOHAIbHMIA YHiIBEpCUTET iMeHi Tapaca

llleBueHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemMaTHYHHX PyOPHK: 29.31, 29.33

Tema gucepranii:
1. EHepFeTI/I‘{HI/II/UI CIIEKTP IMaCTOK B OKCUJHUX Ta Xa]IbKOI‘eHi,ILHI/IX HAaHOCTPYKTYypax

2. Energy spectrum of traps in oxide and chalcogenide nanostructures

Pedepar:

1. Inceprariiio prcBsiMeHO JOCiIKEHHIO i po3po0bLii Mozesel s OIMCY 3aKOHOMiIPHOCTE €HepreTUYHOTro
CIIEKTPY I1aCTOK B 00’€éMHUX Ta MiKPOKpUCTaJIax 3 IPaBUJILHOIO Ta JepOPMOBAHOIO KPUCTAJIIYHOIO IPATKOI0, a TAKOXK
HaHOYaCTUHKAaX. BU3Ha4yeHo, o eHeprii akTuBalii B JIy)KHOraJl0iIHMX KPUCTajlaX YTBOPIOIOTL Cepii 3HaYeHb
KpaTHUX KOJINBAJIbHOMY KBAaHTY, 1O BiINOBifla€ JIOKaIbHIN KOMMBaIbHIN MOMi MOJIeKyu ranoiny (H-neHTtpy).
3anpornoHOBaHO OEAHAHHS METOAY MOe/t0BaHHS GOPMHU KOHTYPIB ITiKiB TEpMOJIIOMiHECLIeHLIii pa30M 3 METOLOM
4aCTKOBOT'O BUCBiIYyBaHHS, LI€ JAa€ MOXKJIMBICTb PO3MIUPUTH CIIEKTP MaTepialiB, IJIs IKUX €HePril akTuBallii 1acCTOK

MO>XXHa BU3HAYUTU 3 BUCOKOIO TOYHICTIO. Bnepme IIpOBENEHO HOpiBHHJ'IBHe ,I[OCJIi,IL)KeHHH HHBbKOTCMHCpaTypHOi



TepMO-JIIOMiHeCLeHIIii MiKpo-, MOHOKpPUCTAaiB Ta HaHOYaCcTMHOK CdSe Ta CdS, 3 pe3ynbTaTiB SIKOTO CIlifye, 1o
rIbVHA 3aJIIraHHS €eHePreTUYHUX PiBHIB edeKTiB MPaKTUYHO He 3MiHIOETHCS JJ11 HAHOYACTUHOK B IIOPiBHSIHHI 3
00'eMHMMU KpUCTajlaMu. BUsiBiIeHO, 1110 [TOPYIIEHHS CTPYKTYPU KpUCTasiyHoi rpatku ZrO2:Y203, npu3Bo-IuTh 0
PO3KUIY EHEPTETUYHMX I10JIOKEHD PiBHIB IIACTOK, a IiKM TEPMOJIIOMiHECLEHIIii 3a3HaI0Th YIIMPEeHH. Ha 0CHOBI
3aIpONOHOBAHOI MOJIeIi 3HAlIEHO aHATITUYHY (QYHKIIIO 17151 alpOKCHMMalLii KOHTYpIB MiKiB TEpMOIIOMiHECLIeHLii B

pasi yIuMpeHHs.

2. Thesis is dedicated to the study and development of models for describing the regularities in energy spectrum of
traps (point defects) in bulk and microcrystals with an ideal and deformed crystal lattice and nanoparticles. The
investigations were carried out by the methods of thermoluminescence, photoluminescence, Raman scattering,
and also by the methods of mathematical modeling. Alkaline halide crystals have been used as a good model
material for studying regularities in the energy spectrum of traps, mainly due to the simple crystalline structure
and the nature of chemical bonds. It is determined that the activation energies of traps in alkaline halide crystals
form the oscillatory series with the vibrational quantum. The energy of the quantum in oscillator regularity
corresponds to the local vibration mode of the halide molecule (H-center). The mathematical modeling of the
contours of the thermoluminescence peaks makes it possible to decompose the thermoluminescence curve on the
components. Activation energy of traps is obtained as parameters of approximation. The combination of the initial
rise method and the method of peaks approximation allows to expand the range of materials for which the
activation energy of traps can be determined with high accuracy. The comparative investigations of the low-
temperature thermoluminescence of micro-, single crystals and nanoparticles of CdSe and CdS has been made for
the first time. The activation energy of most traps is slightly changing (within a few hundredths eV) from single
crystal to microcrystalline specimens and further to nanoparticles. For example, the activation energies of traps
corresponding to the high-temperature peaks in CdSe coincide within + 0.02 eV, and the positions of the maxima
change slightly for all samples of CdSe. Accordingly, the difference in depth of traps (energy levels of points
defects) for nanoparticles was not detected in comparison with bulk crystals. The study of the
thermoluminescence of nanosized powders ZrO2:Y203, with different percentages of Y203 (used to stabilize the
tetragonal or cubic structure of zirconium dioxide) was performed. It was found that in ZrO2:Y203 crystall lattice
disorder and the inhomogeneous distribution of oxygen vacancies cause the activation energies variation and
broadening of the thermoluminescence peaks. The full width at half maximum of the activation energy distribution
in ZrO2:Y203 is from 0.05 to 0.07 eV for the samples with various Y203 concentrations. The equation describing
the contour of the broaden thermoluminescence peaks was proposed. A model of thermoluminescence of
Zr02:Y203 is proposed. In this model O--centers act as traps and the centers of recombination are F+ or T-
centers: the hole releases from the trap and recombines at the electronic center. Such mechanism is confirmed by
the results of comparison of the temperature dependence of the photoluminescence spectra that demonstrate
their different behavior before and after the accumulation of lightsum (vacant and filled traps, respectively). The
traps empting and the change in the charge state of point defects (in particular, F+ and T-centers) affect on
radiative and non-radiative recombination process. Consequently, the change of the intensity of
photoluminescence at a constant intensity of excitation is observed.
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