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1. PoboTa npucBsiueHa BUPIIEHHIO aKTyalbHOI IIPO6JIeMH — 3'ICYBaHHIO MEXaHi3MiB JIIOMiHECLIEHTHUX [IPOLECIiB Y
HaHOKOMITIO3UTHUX JIi€JIEKTPUYHUX MaTepiajiax 3 BKpalJIeHUMU HaHOYACTUHKAMU 3 YPaxXyBaHHSM BILJIMBY
IIPOCTOPOBOTO OOMEXKEHHS Ha JIIOMiHECLIEHIII0 HAHOYACTUHOK. PO60Ta MiCTUTB pe3yJIbTaTH AOCHIIPKEHHS
0CO0JINBOCTEN MeXaHi3MiB BUIIPOMiHIOBAJIbHOI peJlakcallii eHeprii 30ypKeHHsI Ta JIIOMiHECLIEHTHUX BIaCTUBOCTEN Y
MoJIiMEepHUX Ta KPUCTATIYHUX HAHOKOMITIO3UTHUX MaTepiayiax. BusiBjieHo 6isiblie HiXK Ha MOPSIOK 3POCTAaHHS
IHTEHCUBHOCTI PEHTI€HOJIIO-MiHECLIEHLIii MTOJIICTUPOJIbHMX HAHOKOMITIO3MTiB 3 BKPAIJIEHMMY HAHOYACTUHKAMU i3
CHEKTpaJIbHUM CKJIQZJOM BUIIPOMiHIOBaHHS (cMyru npu 350 i 420 HM) Ta 4aCOBMMU KOHCTaHTamH (0 ~ 3 HC),
XapaKTepHUMU [JIs1 JIIOMiHECIIEHTHOTO ITOJIICTHPOJy. 3HauHe 30i/blIIeHHS €PEeKTUBHOCTI II0JTiCTUPOIIbHUX
KOMIIO3UTIB 3yMOBJIEHO 3POCTaHHSAM iXHbOI MTOIJIMHAJIBHOI 3JaTHOCTI 32 PAaXYHOK BBEJEHHS Y HUX HAHOYACTUHOK 3
BEJINKUM €(EKTUBHAM aTOMHUM HOMEPOM. 3’ICOBAaHO MeXaHi3MuU nepenadvi eHeprii 306ypKeHHs Bil, HAHOYaCTMHOK
II0 roJlimepHOi Matpuli: 1) mepenoraHaHHA JIOMiHeCLeHIii HAHOYaCTUHOK ITOJIICTUPOJIbHOIO MaTpuleto abo ii

aKTUBaTOpaMy; 2) pe30HAaHCHUI MeXaHi3M repezadi Bl HAHOYaCTUHOK [I0 aKTUBATOPIB MOJIIMEPHOI MaTpuLii; 3)



€JIEKTPOHHUI MeXaHi3M 30ypKeHHs 32 paXyHOK BUJIbOTY €JIEKTPOHIB 3 HAHOYACTUHKY Y TIOJIiCTUPOJIBHY MATPULIIO
BHACJIiIOK 30BHILIHbOrO (poToedekTy. Bkiaz y aoMiHecLeHIIio MoIiCTUPOIbHOI MaTpULli AAI0Th
BUCOKOEHEPIrEeTUYHI €JIEKTPOHUY, SIKi 3a3HAJIN €JIEKTPOH-EJIEKTPOHHOI'O PO3CisIHHS, TO[i SIK €HEPrii TepMai3oBaHuX
€JIEKTPOHIB HEZJOCTaTHBO 151 30y IKE€HHSI MOJIICTUPOJIbHOI MaTpuLli. MexaHi3MU NepenorjIMHaHHS JIOMiHeCHeHI
Ta PE30HAHCHUI € BU3HAYAJILHUMU 7151 KpYITHUX HAHOYACTUHOK, €JIEKTPOHHUN MEXaHi3M — [1J11 HAHOYaCTUHOK
MaJIMx po3MipiB 3a YMOBH, 110 [IOBXMHA BiJIbHOTO IIPOOIry Ta JOBXKUHA Ju(y3ii e71eKTPOHHUX 30yI>KEeHb Y

HAaHOYaCTUHKAaxX Oifblla 3a ix po3aMipu.

2. The thesis is devoted to the solution of an actual problem, namely, finding out the mechanisms of luminescence
processes in nanocomposite materials with embedded nanoparticles, taking into account the influence of spatial
confinement on the luminescence of nanoparticles. Thermalization length and distribution of electrons by
energies are critical for observing of luminescence in nanoparticles. Based on calculations of the YVO4 energy
band structure by the method of projection connected waves in parabolic approximation the distribution of
electron by kinetic energies after electronic excitations multiplication in YVO4 was received, showing that
electrons are mainly localized in the bottom of conduction band. This allows us to neglect the influence of the
thermalized electrons leaving nanoparticles on the luminescence of polystyrene matrix. Mechanisms of
scintillation process in polymeric film nanocomposites based on the polystyrene matrix with activators (n-
terphenyl and POPOP) and embedded dielectric nanoparticles of fluorides MeF2 (Me = Ba, Ca, Sr), LnF3 (Ln = Ce,
Gd, La), phosphates (LaPO4-Pr) and oxides (YVO4: Eu) of different sizes and different weight concentrations. X-ray
excited luminescence spectra of polystyrene composites with embedded inorganic nanoparticles contain two
bands with maxima at ~350 and ~420 nm, and reveal decay time constant (o ~ 3 ns), which coincide with the
parameters of X-ray excited luminescence of polystyrene scintillator exceeding the intensity of luminescence
polystyrene emission without nanoparticles more than an order of magnitude. It has been found out that if the
nanoparticle sizes exceed the length of mean free path of electron, then a slow component appears in decay
luminescence kinetics of the composite, which corresponds to the decay constant of the material from which
nanoparticle is produced, indicating about re-absorption of the intrinsic (BaF2, SrF2) or impurity (LaPO4-Pr)
emission by nanoparticles embedded in the polystyrene matrix. Polystyrene composites with embedded
nanoparticles of LaF3, LaF3-Gd, GdF3, which have no intrinsic luminescence, show enhancement of X-ray exited
luminescence intensity by ~20 times with the spectral composition of emission and the decay time constants
characteristic for luminescence polystyrene. Presence of scintillation response of nanocomposite scintillators with
imbedded non-luminescence nanoparticles confirms that the main mechanism of scintillation origin is the
excitation of a polystyrene matrix by electrons, which are formed by the mechanism of photoelectric effect in
nanoparticles under ionizing radiation influence. Based on the investigations of luminescence spectral
characteristics, its decay kinetics, and the simulation of luminescence processes, the main mechanisms of
excitation of polystyrene nanocomposites with imbedded nanoparticles were determined: 1) re-absorption of
nanoparticle luminescence by a polystyrene matrix or its activators; 2) resonance mechanism of energy transfer
from nanoparticles to polymer matrix; 3) electronic mechanism of excitation due to electron escape from
nanoparticle due to the photoelectric effect. The mechanisms 1 and 2 are deter-minative for large nanoparticles
embedded in polystyrene matrix, mechanism 3 for small-size nanoparticles, when the free path length is larger
than nanoparticle size. A number of semiconductor compounds, in particular CsPbX3 perovskites (X = Cl, Br, I),
attracting attention of many researchers in view of their possible use as solar cells, LEDs, etc., have some
disadvantages connected is with hygroscopicity and /or photoblanching, and, accordingly, need protection from
the negative effects of the external environment. This paper presents the results of studies of the conditions for
microphase formation in crystalline matrixes on the example of phase formation of K2LaCl5 and LaCl3 in the KCI
and NaCl matrixes, respectively, during the growth of crystals with following long-time annealing. Formation of
CsSnBr3 microphase in CsBr-Sn crystals in the process of temperature annealing and in Cs4SnBr6 crystals as a
result of the solid state decay on the CsSnBr3 and CsBr phases by the characteristic luminescence parameters and
microscopic studies was revealed. CsPbBr3 nanocrystals with a size of ~200 nm, embedded in polymeric granules
in the size of ~1 microns have been obtained. Temperature dependences of luminescence intensity of the bound



and self-trapped excitons of CsPbBr3 nanocrystals embedded in polymeric granules can be used to determine the
temperature of microbiological objects in the temperature range of 77-300 K.
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