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V. BimomocTi npo gucepraniio

Mosga aguceprarii:

Koau TemaTuyHHUX PyOpHK: 29.19.31, 29.31.23
Tema gucepranii:

1. EnekTpoHHi Ta €EKCUTOHHI CTaHU B NepoBChbKiTi CSPbBr3
2. Electron and excitone states in CsPbBr3 perovskite
Pedepar:

1. AKTyasIbHICTh TEMU [OCJIiIPKEHHS 3yMOBJI€Ha YHIKaJIbHUMU BJIACTUBOCTSIMU I'ajIOiIHUX NIE€POBCHKITIB, 110 POOJISTh
iX IepCrneKTUBHMMHU MaTepiajlaMi IJ1s1 Pi3HUX 3aCTOCYBaHb, TAKUX SIK CTBOPEHHS CBITJI01i0AiB, (OTOBOJIbTAIYHUX

NpUIafiB, BUAKICHUX CUMHTUWISLIMHAX AeTeKTopiB. Po3ymiHHS eHepreTuyHOi CTpyKTypu KpucTany CsPbBr3, sk

MOJI€JIbHOTO 00’€KTY rajIoifHUX II€POBCHKITIB 1aCTh 3MOI'y IIOKPALIUTU Ta PO3MUPUTH MOKIIMBICTD iX

BMKOPHUCTAHHSL. 3 Lliel0 METOI 6YJI0 IPOBEJIEHO KOMILJIEKC CIIEKTPalbHO-KiHETUUHHUX JOCJIiIKEHb JIOMiHECLIEHTHUX

BJIACTMBOCTE MOHOKPHUCTAJIIYHOrO 3pa3ka CsPbBr3, yaCcTUHOK B KPUCTAJIiUHIl Ta OIIMEPHIN MaTpulLli B
TeMmiepaTrypHoMy fiana3oHi 12-300 K. OTpumMaHi CieKTpu Ta KiHETMKU 3araCaHHs JIIOMiHECLEeHIIi] Jany 3MOTy
IHTEepIPETYBaTU CMYTY IIPUKPANOBOr0 BUIIPOMIHIOBAHHS SIK MIPSMIi IEPEXOIU BUIILHOTO €KCUTOHA Ta [IEPEXOIHU 3

pambiBCbKUX MiHIMYMiB. XapaKTepHi [1Bi CMyr1 BUNIPOMiHIOBaHHSI MOHOKpUcTana CsPbBr3 TpakTyloThCs SIK



BUIIPOMIHIOBAaHHS BiJIbHOTO €KCUTOHA Ta NEPEXOM 3 PaIlIOiBChbKUX MiHiMyMiB. [llupoka cmyra JoMiHeceHIji
IIOB'SI3yE€THCS 3 BUIIPOMiHIOBaHHSAM Ha fedekrax. Yactunku CsPbBr3 B kpucraniuniit matputi KBr 1eMOHCTPYIOTh
NOAiGHICTD SIK 3 HAHOYACTMHKAaMU (OJHA iHTEHCHBHA CMyTa JIIOMiHeCLeHLlii 3a KIMHATHOI TeMIiepaTypH) Tak i 3
MOHOKpHCTasIaM4 (PO3[iJIEHHS] CMYTH JIIOMiHECLI€HLlii Ha [IBi 32 TEMIIEPaTypHU PiIKOro a3oTy, HASIBHICTb MMUPOKOIi
HU3bKO €HEPTeTUYHOI CMYTH). AHAJII3 TEMIIEPATYPHUX 3aJIEKHOCTEN 4aB 3MOTY IIPUITYCTUTH HAsIBHICTh MPSIMUX Ta
pambiBChbKUX €KCUTOHIB B aHCAMOJIi HAHOYACTUHOK. |[HTEHCHBHE CBiY€HHSI Ta KOPOTKi Yacy 3aracaHHs
JIIOMiHECILeHLIii KOMIIO3UTHOTO 3pa3Ka Ha OCHOBI MOJIICTUPOJTY 3 BKpaIjleHHSIM HaHoyacTUHOK CsPbBr3 3a
TeMIIepaTypU PiIkoro a3oTy AEMOHCTPYIOTb HOTO NEPCHEKTUBY B SKOCTI MIBUIKICHOTO CLIUHTUIISITOPA [JIs
MO3UTPOH-eMicCiltHO1 Tomorpadii.

2. The relevance of the research topic is due to the unique properties of halide perovskites, which make them
promising materials for creation of various applications, such as the LEDs, photovoltaic devices, and high-speed
scintillation detectors. Understanding the energy structure of the CsPbBr3 crystal, as a model object of halide
perovskites, will make it possible to improve and expand the possibility of their use. For this purpose, a set of
spectral-kinetic studies of the luminescence properties of a single-crystal sample of CsPbBr3, particles in a
crystalline and polymer matrix in the temperature range of 12-300 K was carried out. The obtained spectra and
luminescence decay made it possible to interpret the edge emission bands as direct transitions of free excitone
and transitions from Rashba minima. The characteristic two emission bands of the CsPbBr3 single crystal are
interpreted as free exciton emission and transitions from Rashba minima. The broad luminescence band is
associated with defects emission. CsPbBr3 particles in the KBr crystal matrix show similarities with both
nanoparticles (one intense luminescence band at room temperature) and single crystals (splitting of the
luminescence band into two at liquid nitrogen temperature, presence of a broad low-energy band). The analysis of
temperature dependences made it possible to assume the presence of direct and Rashba exciton in the ensemble
of nanoparticles. Intense luminescence and short luminescence decay times of the polystyrene-based composite
with embedded nanoparticles CsPbBr3 at temperature of liquid nitrogen demonstrate its promise as a high-speed
scintillator for positron emission tomography.
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