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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHAa JOCTIIKEHHIO MeXaHi3MiB GpopMyBaHHS 30yI)KEHNX CTaHiB Pi3HOI prupoay, ix
IUHAMIKY Ta KiHETUKYU BUITPOMIHIOBaIbHOI peKOMOiHallii B reTeporeHHUX HaMiBIPOBITHUKOBUX TBEPANX PO3YMHAX
Pb1-XCdXI2 npu 36ypKeHHi KBaHTaMU CBiTJIa BUAAMOrO Ta X-/ianasoHiB. BcTaHOBIEHO, 1[0 F€TEPOTeHHI
HaMiBNpOBiIHUKOBI TBepAi po3unHu Pbl-XCdXI2 npossnsioTts iHTeHcuBHY ®JI Ta XJI npu KiMHaTHI Temneparypi.
BcraHoBJI€HO IPUPOY ONTUYHUX MTePeXoiB, o GopMytoTh okpeMi cmyru @JI Takux mMaTepiais Ta 1o6yLoBaHO
eHepreTVYHy Jiarpamy 30y KeHUX PiBHiB, 10 BJIaCTUBI FeT€POr€HHUM TBepAUM po3unHam Pb1-XCdXI2.
BcraHnoBsieHo npupony XJI nux KPUCTAJIB Ta II0Ka3aHo, 0 BOHA € aHAJIOTiYHOIo 10 npupoau ®JI. Jleski BigmiHHOCTI
IIOB'sI3aHi 31 3HAYHOIO Pi3HUIIEI0 eHepriil X-IIpOMeHIB Ta BUINMUX KBaHTIB. Ha OCHOBI pe3yJsipTaTiB JoCiIKeHb
KiHeTuku curHany QJI okpeMux CMyT Ta iX MaTeMaTUYHOTO aHasli3y BCTAHOBJIEHO YacCH KUTTS Ta MIBUKOCTI
pexkombiHalii BianoBinHUX 30yIpKeHUX cTaHiB. [Ioka3aHo, 10 ONTUYHUI BiIIYK TAKMX MaTepiaiB € IBUIKAM, a
Marepiany «MBUIKOIIIOUNMI», & TOMY [IePCIEKTHBHYMMU [1J11 BUTOTOBJIEHHS Ha iX OCHOBI BUCOKOE(EeKTUBHUX

IIBUJIKOZ{IOUMX HEOXOJIOAKYBaHUX CLUMHTUILSILIAHUX JeTeKTopiB X- Ta 0-1poMeHiB. BctanosieHHs npupony JI



BKa3aHMX MarepiaJiB Ta BiiNOBiHMUX BUIIPOMIHIOBAJIbHUX PEKOMOIHALIIMHYX NIPOLECIB 4all0 MOXJINBICTb BUSHAUYNUTU
IIJISIXY [TOKPAIleHHs X CUMHTWISALINHUX BJIacTUBOCTe! (epeKTUBHICTb CBiYeHHS, pafialiiliHa CTiiKicTb Ta
LIBUJIKOTis1).

2. The thesis is devoted to the investigation of the mechanisms of formation of excited states of various nature,
their dynamics, and the kinetics of radiative recombination in Pb1-XCdXI2 heterogeneous semiconductor solid
solutions under excitation by visible and X-ray photons. Investigations of the surface morphology and
characteristics of the crystal structure of Pb1-XCdXI2 heterogeneous solid solutions were carried out. The
presence of PbI2 phases of 4H-polytype and CdI2 phases of 4H-polytype and also PbI2 and CdI2 of 2H-polytype
has been shown. The formation of PbI2 nanoclusters (NCLs) of various sizes that naturally occurs in the crystalline
matrix of CdI2 has been discovered and studied. These NCLs are quantum disks with an average diameter of 2.6
nm and a height of 1.4 nm, and are located within the atomic layers. 20 It was found that Pb1-XCdXI2
heterogeneous semiconductor solid solutions exhibit intense PL and also XL at room temperature. The nature of
the optical transitions that form individual PL bands of these materials was established and an energy diagram of
the excited levels of Pb1-XCdXI2 heterogeneous solid solutions was constructed. It has been shown that at room
temperature, the luminescence of such nanostructured materials, predominantly, is determined by the presence of
deep intrinsic luminescent states on the surface of PbI2 NCLs, including self-trapped (STE) excitons. Using the
model of excitons self-trapping on deformed surface chemical bonds in nanoparticles, the mechanism of self-
trapping of excitons that is associated with the deformation of ion-covalent bonds of Pb-I on the PbI2 NCL surface
has been proposed. It was found that the transition from the delocalized to the STE state occurs mainly as a result
of thermal activation or quantum mechanical tunneling at temperatures of 300 and 4.2 K, respectively. It was
shown that these processes at room temperature are fast and occur in the sub-nanosecond and nanosecond time
intervals, and their rate depends on the NCL size. The nature of XL of the investigated crystals was established and
it was shown that it is analogous to the mechanisms of PL with certain differences due to a significant difference in
the energy of the X-ray and visible photons. Based on the results of the individual PL bands kinetics studies and
their mathematical analysis, the lifetimes and the rate of recombination of the corresponding excited states were
established. It was shown that the optical response of these materials is fast, and the materials, respectively, are
high-speed and, accordingly, promising for the production of highly efficient, fast-acting, uncooled scintillation
detectors for X- and o-rays based on them. The establishment of the nature of PL of these materials and the
corresponding radiative recombination processes made it possible to determine the ways of improving the
scintillation properties, such as the luminescence intensity, the radiation resistance, and the speed of these
crystals.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. THATEHKO Opii1 [TaBnoBuy
2. Gnatenko Yurii Pavlovych

KBasidikanis: 1. ¢.-m. 1., 01.04.07
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Kongparenko Cepriil BikTopoBruy

2. Kondratenko Sergii Viktorovych
KBasmigikanis: 1. .-m. 1., 01.04.05
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bpatycs BikTop fKoBUY

2. Bratus Viktor Yakovych
KBasigikanis: 1. ¢.-m. 1., 01.04.10

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI sAnenko Jleowis IleTposuy
rOJIOBH paau

BaacHe IlpizBume Im's I10-6aTbKOBI slnenxo Jleowis IleTposiy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi IOpuenko T.A.

OisSIIBHOCTI




