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1. ¥ nuceprauiiiziii po6oTi cpopmoBaHO y3aranbHeHy Qi3su4Hy MOJesb BIUIMBY KaTioHiB Cd2+ ta Sr2+ Ha
smomiHeceHTHI napameTtpu CsPbCl3. TlokaszaHo, 110 NifcuIeHHs JIIOMiHeCleHIlii BU3HAYa€eThCsl CYKyIHICTIO
YMHHMKIB: 3MEHIIEHHSIM KOHIIeHTpallii nedeKTiB, Moaudikalji€o J0KaJIbHOrO KPUCTAJIOXIMIYHOTO OTOYEHHS,
IiIBUIIEHHSM BIIOPSAKOBAHOCTI I'PAaTKU, IEPEOYI0BOI0 €JIEKTPOHHOI CTPYKTYPH, 3MiHOIO ITPOLIECIB TepMatidailii
HOCIIB 3apsily Ta 3HIDKEHHSIM iMOBIpHOCTI 6€3BUIIPOMiHIOBaIbHOI pekoMbiHaLii. OOM B LOMIIIKY TOKPAILyIOTh
JoMiHecleHTHi xapakTepuctuku CsPbCl3, npote peanisytoTs Lieil epekT uepes pisHi Ppiznyni MexaHizmu: Cd2+
IepeBakHO yepe3 Moaudikalilo IpUKparoBoi JIIOMiHECLIEHLI Ta IPUTHIYEHHS NeDEKTHO-3YMOBJIEHUX BTPAT, a
Sr2+ - yepe3 nepedynoBy €JIeKTPOHHO €HEePreTUYHUX, ONITUYHUX Ta EKCUTOHHUX I1apameTpiB. EkcriepuMeHTanbHO
BCTaHOBJIEHO, 1110 BBeJeHHs Cd2+ y moHoKkpucTanu CsPbCl3 npyuBoguTh 10 CyTTEBOTO MifICHUIIEHHS IPUKPANOBOi
€KCUTOHHOI moMinecuenwii. 1 uncroro CsPbCl3 ocHOBHA cMyra BUIIPOMiHIOBAHHS CIIOCTEPIiraeThecs o6aIn3y
416,7 HM 1 IOB’A3y€TbCS 3 PEKOMOIHAILi€10 BiIbHUX €KCUTOHIB. Y Cd2+-aKTMBOBaHUX KpUCTajax 3apikCoOBaHO

3POCTaHHS IHTErPaIbHOI iHTEHCMBHOCTI BUIIPOMIHIOBAHHS, 3MillIEHHSI EKCUTOHHUX CMYT Y BUCOKO€HEPTEeTUYHY



00J1aCTb, OSIBY OJATKOBUX €KCUTOHOIOIIOHUX KOMIIOHEHT, 30iIbII€HHS LIMPUHU CIIEKTPAJIbHUX CMYT Ta 3MiHY
YacOBUX KOHCTAHT 3aracaHHs. JlocimkeHHs Sr2+-aktuBoBaHux kpuctainiB CsPbCl3 mokazasno, mo BBeieHHS
CTPOHLIiIO IIPUBOJUTD [0 MiICUJIEHHS EKCUTOHHOI JIIOMiHECLeHILi], 3MiHM ii TeMIIepaTypHOi TOBEIIHKY Ta
moau@ikauii KiHeTUky 3araca”Hs. 3aBIsKU OJIM3bKOCTI iIOHHUX pafiyciB Sr2+ Ta Pb2+ cTpoHLi MOXKe BXOAUTU y B-
MIO3M11i10 TIEPOBCHKITHOI I'PaTKM 6€3 iCTOTHOTO pyiHYBaHH4 ii 6a30BOi CTPYKTYypHU, IPOTE 3 JIOKAJILHOIO 3MiHOIO
DIOBXXVH 3B'SI3KiB i IPOCTOPOBOI'O OTOYEHHS aTOMIB xJy10py. Taki jlokanbHi 3MiHM BIIMBAaIOTh HA YMOBU (POPMYBaHHS
€KCUTOHHMX CTaHiB, CTabiIbHICTh BUIIPOMIHIOBAJIBHOTO KaHaJy Ta MMOBIPHICTb 6€3BUIIPOMiHIOBAJIBHOI
pexkombiHanii. Po3paxyHKuU eJ1IeKTPOHHOI CTPYKTYPHU IOKa3aiHy, o Sr2+-ynerosanuil CsPbCl3 36epirae
[IEPOBCHKITHUI TUII CTPYKTYPH Ta XapaKTePU3y€eThCs PO3LIMPEHHSIM 3a00pOHEHO] 30HU [TOPIBHSIHO 3 HEJIETOBAaHUM
KPUCTaJIOM. AHaJIi3 I'YCTUHY €JIEKTPOHHUX CTaHIB 3aCBiIUMB, 110 BajieHTHa 30Ha CsPbCl3 popmyeThbCsl nepeBaskHO
cranamu Cl ta Pb, Togi sk micsist BBefieHHs Sr2+ y 30Hi IPOBiTHOCTI 3'IBJISIETHCSI BHECOK CTaHiB Sr. e cBiguuTs, Mo
CTPOHIIill He € JInlIe NAaCUBHUM CTPYKTYPHUM MOJANA]IKaTOpPOM, a 6epe ydacTs y nepedy10Bi €1eKTPOHHO-
€HepreTUYHoro npodiso KprUcTasa Ta BIJIMBAE HA MOJIOKEHHS KPaiB 30H i XapaKTep ONTUYHUX [ePEeXO0iB.
BcraHoBIIEHO, 10 JIeTyBaHHS Sr2+ iCTOTHO 3MiHIO€e e(pEeKTUBHI Macu HOCIiB 3apsay, AieJIeKTPUYHY (PYHKILIIO i
eHepriio 3B'13Ky eKcuTOHa. OTpUMaHi pe3yJIbTaT! PO3LUIMPIOIOTh YSIBIEHHS IIPO B3AEMO3B'SI30K MK JOMIIIKOBOIO
mopudikariero, nedeKTHOIO CTPYKTYPOIO, €JIeKTPOHHUMU CTaHAMU Ta €KCUTOHHOIO JIIOMiHECIeHIIi€l0 B
raJIOT€HiJHNX II€POBCHKiTaX. BOHU CTBOPIOIOTh HAYKOBE MIiAI'PYHTS [1JI4 [IOJAJIBLIOL ONITMMI3allii CKIIamy
[IEPOBCHKITHUX MaTepiaJliB, 3HKEHHS Ae(PEKTHOCTI Ta pO3PO0JIEHHS] HOBUX JIIOMiHECHEHTHUX i CUUHTUIISILIMHAX

KpucTaiiB Ha 0cHOBi CsPbCI3 3 KepoBaHMMH CIEKTPAIBHUMHU, KIHETUYHMMY Ta ONITUYHUMHU XaPaKT€PUCTUKAMU.

2. The thesis formes the generalized physical model of the influence of Cd2+ and Sr2+ cations on the luminescent
parameters of CsPbCI3. It was shown that luminescence enhancement is determined by a combination of factors: a
decrease in defect concentration, modification of the local crystal-chemical environment, improvement of lattice
ordering, rearrangement of the electronic structure, changes in charge carrier thermalization processes, and
reduction in the probability of nonradiative recombination. Both dopants improve the luminescent characteristics
of CsPbCl3, but they implement this effect through different physical mechanisms: Cd2+ mainly through
modification of near-edge luminescence and suppression of defect-related losses, whereas Sr2+ acts through
rearrangement of electronic-energy, optical, and excitonic parameters. It was experimentally established that the
introduction of Cd2+ into CsPbCl3 single crystals leads to a significant enhancement of near-edge excitonic
luminescence. For undoped CsPbCl3, the main emission band is observed near 416.7 nm and is associated with
free-exciton recombination. In Cd2+-activated crystals, an increase in the integral emission intensity, a shift of
excitonic bands toward the high-energy region, the appearance of additional exciton-like components, an increase
in the width of spectral bands, and changes in decay time constants were recorded. The study of Sr2+-activated
CsPbCI3 crystals showed that the introduction of strontium leads to enhancement of excitonic luminescence,
changes in its temperature behavior, and modification of decay kinetics. Due to the similarity of the ionic radii of
Sr2+ and Pb2+, strontium can enter the B-site of the perovskite lattice without significant destruction of its basic
structure, but with local changes in bond lengths and the spatial environment of chlorine atoms. Such local
changes affect the conditions for the formation of excitonic states, the stability of the radiative channel, and the
probability of nonradiative recombination. Electronic-structure calculations showed that Sr2+-doped CsPbCl3
preserves the perovskite-type structure and is characterized by band-gap widening compared with the undoped
crystal. Analysis of the density of electronic states showed that the valence band of CsPbCl3 is formed mainly by Cl
and Pb states, whereas after the introduction of Sr2+, a contribution of Sr states appears in the conduction band.
This indicates that strontium is not merely a passive structural modifier but participates in the rearrangement of
the electronic-energy profile of the crystal and affects the positions of the band edges and the nature of optical
transitions. The obtained results expand the understanding of the relationship between impurity modification,
defect structure, electronic states, and excitonic luminescence in halide perovskites. They create a scientific basis
for further optimization of the composition of perovskite materials, reduction of defectiveness, and development
of new luminescent and scintillation crystals based on CsPbCl3 with controlled spectral, kinetic, and optical
characteristics.
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