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Tema (aHrJ.)

Electron and excitone states in CsPbBr3 perovskite

Pedepar (YKxp.)

AKTyasIbHICTb TE€MM [JOCHIIPKEHHS 3YMOBJIEHA VHIKQJbHUMMM BJIACTUBOCTSIMM TaJlOifHMX TIE€POBCBHKITIB, IO POOIATh iX
NEepPCHEKTUBHUMU MaTepialaMyu [Js1 Pi3HUX 3aCTOCYBaHb, TaKUX SIK CTBOPEHHS CBIiTJIOHiOHiB, (POTOBOJBTAIYHMX MPUJIALIB,
MBUAKICHUX CUMHTW/SILIMHUAX OETeKTOpiB. PO3yMiHHSI €HepreTudHoi CTPYKTypu KpucTtany CsPbBr3, sik monenbHOro oG€KTy
rajIoifHUX MEepPOBCHKITIB JACTh 3MOTY MOKPAIIUTH Ta PO3MIMPUTU MOXKIIMBICTb iX BUKOPUCTAHHS. 3 Lli€l0 METOI0 0yJIO MPOBEEHO
KOMIIJIEKC CIEeKTpPaJbHO-KIHeTUYHUX [OCJiKeHb JIIOMiHEeCLIIeHTHUX BJIACTUBOCTEN MOHOKpPUCTaliyHOro 3pas3ka CsPbBr3,
YACTMHOK B KPUCTaJiYHii Ta MOJIMEPHiM MaTpuui B TemIieparypHoMy pianasoni 12-300 K. OTpumaHi CIeKTpU Ta KiHETHMKU
3aracaHHs JIIOMIHECHEHLIl Jajgu 3MOry iHTEepPIpeTyBaTh CMYTM IPUKPAHOBOrO BUIIPOMIHIOBAHHA $K IPAMIi [€PEeXOaM BiJIbHOTO
€KCHUTOHA Ta Mepexoiu 3 pambiBCbKUX MiHIMyMiB. XapaKTepHi ABi CMyru BUIIPOMiHIOBaHHS MOHOKpUcTana CsPbBr3 TpakTyoTbCs
SIK BUIIPOMIHIOBAHHSI BiJIbBHOTO €KCUTOHA Ta Iepexoju 3 pambiBcbkux MiHiMyMmiB. [lupoka cmyra JroMiHecCLeHLil TOB'SI3yeThCs 3
BUIMIPOMIHIOBaHHSIM Ha jpedekrax. Yactunku CsPbBr3 B kpuctanmiudiii marpuni KBr OeMOHCTpPYIOTb NOJIOHICTL SIK 3
HaHOYAaCTMHKaMM (OfHa iHTEHCHBHA CMyra JIIOMiHecCIeHIil 3a KIMHAaTHOI TeMIepaTrypy) Tak i 3 MOHOKpHUCTalaMu (PO3LiIeHHS
CMyTM JIIOMiHeCHLeHLii Ha [ABi 3a TeMIepaTypy PigKOro asoTy, HasIBHICTb IIMPOKOI HU3bKO €HEPreTHYHOi CMyru). AHaii3
TEeMIIEPATyPHUX 3aJIEKHOCTEN /1aB 3MOTY IPUITYCTUTY HASIBHICTb MPSIMUX Ta PAIIbiBChKUX €KCUTOHIB B aHCAMOJIi HAHOYAaCTHUHOK.
[HTeHCUBHE CBiY€HHS Ta KOPOTKi YacU 3aracaHH{ JIIOMiHECLeHIii KOMIIO3UTHOTO 3pa3Ka Ha OCHOBI MOJIICTUPOJY 3 BKPAIJIEHHSIM
HaHovyacTHOK CsPbBr3 3a temmepaTypu pifKoro a3oTy JE€MOHCTPYIOTh HOTO MEePCIeKTUBY B SIKOCTi MIBUIKICHOTO CIMHTUJISATOPA

ILJIS1 TO3UTPOH-eMicitiHoi Tomorpadii.
Pedepar (aHrJ1.)

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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