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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0822U101052
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JaTa peecrtpauii: 24-12-2022

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lenne6epa Mukosa ITeTpoBuy

2. Dendebera Mykola Petrovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi cHIeniaIbHOCTI: 104

HasBa HayKoBOi crneniaJbHOCTI: ®isuka Ta acTpoHOMis

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 20-12-2022

CnenianbHICTB 32 OCBiTOM0: disuka Ta aCTPOHOMIs

Micue po60oTH 34,00yBaya: ToBapuCTBO 3 06MEXKEHOIO BiiNOBijaIbHICTIO "HayKoBO-BUPOGHMYE TTATPUEMCTBO

"Terpbman"

Kopg 3a €IPIIOY: 31804036

Micue3HaxoaKeHHS: ByJI. BonmuHceka, 6yz. 10 A, M. JIbBiB, JIbBiBCbKa 0071., 79024, Ykpaina

dopma ByracHOCTI:
Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (pa30Boi CleliaJi30BaHOi BYE€HOI pazu). 1d 35.051.081
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, YKpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcuTteTchbka, 6ya. 1, M. JIbBiB, JIpBiBChKa 00651., 79000, YKpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHX PyOpHK: 29.19.31, 29.31.23

Tema gucepranii:
1. EnexTpoHHi Ta €KCUTOHHI CTaHU B 1epoBChbKiTi CsPbBr3

2. Electron and excitone states in CsPbBr3 perovskite

Pedepar:

1. AKTyaspHICTP TEMU [OCIIIIPKEHHS 3yMOBJIeHA YHIKAJIbHUMU BIIACTUBOCTSIMYU T'aJIOIIHUX ITE€POBCHKITIB, 110 POOJISITh
iX nepcrnekKTMBHUMHU MaTepiaslaMi IJ1s1 Pi3HUX 3aCTOCYBaHb, TAKUX SIK CTBOPEHHS CBITJI0/1i0fiB, GOTOBOJIbTA{YHUX
IpujafiB, IBUAKICHUX CUAHTUISLIMHUX 1eTEKTOPiB. PO3yMiHHS €eHepreTu4Hoi CTPyKTypu kpucrany CsPbBr3, ax
MOJIEJIbHOTO 00'€KTY rajloiIHAX NEePOBCHKITIB JACTh 3MOTY [TOKPALIUTU Ta PO3MNUPUTU MOXKJIMUBICTD iX
BUKOPUCTAHH4. 3 11i€l0 MeTOI0 6YyJI0 MPOBEIEHO KOMILJIEKC CIIEKTPAIbHO-KIHETUYHUX JOCTIIKEHD JIIOMiHECIIEHTHUX
BJIACTMBOCTEM MOHOKpHUCTaidHOro 3paska CsPbBr3, yacTUHOK B KpUCTaJIiuHil Ta I0JiMEpHill MaTpulli B
TemreparypHoMmy gianasoHi 12-300 K. OTpuMaHi cieKTpu Ta KiHETHMKU 3araCcaHHs JIOMiHECLEeHIii fany 3Mory
iHTEepIpeTyBaTy CMyTY IPUKPANOBOTO BUIIPOMIHIOBAHHS SIK IIPSIMi IEPEXOAU BiJIbBHOTO €KCUTOHA Ta [IEPEXOIU 3
pambiBcbkux MiHIMyMiB. XapakTepHi [iBi CMyru BUIIpOMiHIOBaHHSI MOHOKpucTaia CsPbBr3 TpakTyoThCs SIK
BUIIPOMIHIOBAaHHS BiJIbHOTO €KCUTOHA Ta NE€PEXOX 3 PallbiBCbKUX MiHiMyMiB. lllupoka cmyra JoMiHecLeHIji
IIOB'I3Y€ThCS 3 BUIIPOMiHIOBaHHAM Ha gedekrax. Yactunku CsPbBr3 B kpucraniuniil matpuii KBr 1eMoHCTPYIOTh

IOAiGHICTD SIK 3 HAHOYACTMHKAaMU (O HA iHTEHCHBHA CMYyTa JIIOMiHeCLeHLlii 3a KIMHATHOI TeMIiepaTypH) Tak i 3



MOHOKPHCTaJIaMU (PO3[IiJIEHHSI CMYTU JIIOMiHECLIEHLIii Ha /IBi 32 TEMIIEPATYpPHU PiAKOro a3oTy, HasBHICTh MIHUPOKO]
HU3bKO €HEPreTUYHOI CMYyTH). AHaIi3 TeMIIepaTypPHUX 3aJIe’KHOCTEe! 4aB 3MOTY IIPUITYCTUTH HAsSBHICTDb MIPSIMUX Ta
pambiBCbKUX EKCUTOHIB B aHCAM0Jli HAHOYACTUHOK. [HTEHCUBHE CBiU€HHS Ta KOPOTKIi Yacu 3aracaHHsl
JIIOMiHeCIeH1lii KOMIIO3UTHOrO 3pa3ka Ha OCHOBI MOJIiICTUPOJIY 3 BKparyIeHHSIM HaHo4acTUHOK CsPbBr3 3a
TEMIIEPATYPHU PiZIKOrO a30Ty AEMOHCTPYIOTh MOTO MIEPCIIEKTUBY B SIKOCTI LIBUAKICHOTO CUMHTUJISITOPA [IJIST
[IO3UTPOH-eMiciliHOi 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.

Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HANIpSIM PO3BUTKY HayKH i TEXHIKH:
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JoparkoBa iHdpopmamnist:
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Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
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2. Bovhyra Oleh Viktorovych
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VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

[TaBnuk boroan BacuinboBruy

[TaBnuk bornan BacunboBud
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