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Pedepar:

1. Po6oTa nmprcBsiYeHa BUPIIEHHIO MPO6IeMy PO3POOKY HOBUX CUMHTUJISALIITHUX MaTepiasiB Ha OCHOBI
BUKOPUCTAHHS BJIAaCTUBOCTEM HAHOYACTUHOK. METOI0 [OCIIiIKEH~HS € BUBYEHHS OCOOJIMBOCTEN MTPOLIECIB
BUIIPOMIHIOBAJIbHOI pejlakcallii eHeprii 30y/I)KeHHs] B HAHOKPUCTAJIAX, 1[0 MAIOTh BJIACHY Ta JOMIIIKOBY
JIIOMIHECLIEHII{I0 32JIEJKHO BiJl TEMIIEPATyPU. BCTAHOBIIEHO, 10 JIIOMIHECLIEHTHI BJIACTUBOCTI HAHOYACTUHOK
3ajIeXkarh Bifj iXHiX po3MipiB. Y BUIanKy 30Ha-30HHOT'O ab0 BUCOKOEHEPTreTUYHOTO 30y KeHHS CIIOCTepiraeTbCst
raciHHs JIIOMiHECLeHLii 3] 3MEHIIEHHSIM PO3MipiB HAHOYACTVMHOK CIIPUYMHEHE BTpAaTaMU €Heprii 30yI>)KeHHs Ha
eTramni Mirpauii BiJIbHUX HOCIIB 3apsAy Ta 3aBISKY BHYTPILIHbOLLEHTPOBOMY raciHHio. [IokazaHo, 110 3i 3HMDKEHHAM
TeMIIepaTypH iHTEHCUBHICTb JIIOMiHECLeHLlii HAHOYACTHMHOK cJIablie 3aeXXUThb Bif iXxHiX po3MipiB. Mu
IIPUITYCKAEMO, IO LI€ 3yMOBJIEHO 3MEHIIEHHSIM JOBXWHU TepMasisallii eJIeKTPOHiIB 3i 3HDKEHHSIM TEMIIEPATYPU.
3anponoHOBaHO MOAEJb FACIHHS JIIOMiHECLEHIlii, IKa BpaxoBye NUQYy3il0 EKCUTOHIB [0 MOBEPXHI. 3a JOIIOMOro0
iei Mozesi 6ys10 OLiHEHO NOBXKUHU IUPY3ii aBTO-J10KaNi30BaHMX €KCUTOHIB y SrF2, CaF2 Ta noxuny audysii

OCTOBHOI Jipku B BaF2. Tako’x 3alIpONIOHOBAHO METOJIMKY MOZEJIIOBAHHS 3aJI€KHOCTI iHTEHCUBHOCTI JIIOMiHECLIEHITi1



B pasi 30y KeHHs X-TIDOMEHSIMU Bif, pO3MipiB HaHOYaCTUHOK YVO4:Eu, sIKa BpaxoBye 3aJIeXXHICTb €(EKTUBHOI Macu
€JIEKTPOHIB Bifl, iXHbOI KIHETUYHOI €Heprii. BUKOpHCTOBYI04M 1aHy MOZEJIb OL[iHEHO 3HAYEHHS CEPENHbO]

eeKTUBHOI MacH JJ1s1 eJIEKTPOHIB 30HU IIPOBIAHOCTI Ta CEPENHIO OBXUHY Tepmarisalii esekTpoHiB y YVO4:Eu.

2. The work is devoted to the problem of development of new scintillation materials based on the properties of
nanoparticle. The aim of the research is to study the features of the radiative relaxation processes of excitation
energy in nanocrystals possessing intrinsic and impurity luminescence depending on temperature. It was found
that the luminescent properties of nanoparticles depend on their sizes. In the case of band-to-band or high-
energy excitation, luminescence quenching was observed at decrease of nanoparticle sizes. Luminescence
quenching is caused by excitation energy losses during the free charge carriers migration and intracenter
quenching. It was shown that the luminescence intensity of nanoparticles depends less on their sizes as the
temperature decreased. We assume that this is due to the electron thermalization length shortening with
temperature decreasing. The luminescence quenching model that takes into account the excitons diffusion to the
surface was proposed. Using this model, the diffusion lengths of self-trapped excitons in SrF2, CaF2 and the
diffusion length of the core holes in BaF2 were estimated. In CaF2:Eu nanoparticles the transformation of Eu3+no
Eu2+ under continued X-ray irradiation was detected and the excitation of Eu2+ ions mainly by the absorp-tion of
singlet excitons emission in CaF2 was found. During the synthesis of SrF2:Ce nanoparticles the aggregation of Ce3+
impurity ions and the formation of CeF3 nanophase are observed. In SrF2:Ce nanoparticles, the excitation energy
transfer from single cerium centers to cerium centers in the CeF3 nanophases was revealed. The excitation energy
transfer by non-radiative channel due to the multipole interaction is found. The study of the dependence of
impurity luminescence intensity from nano-particle sizes was performed in YVO4:Eu system. The method of
modeling the depend-ence of luminescence intensity of YVO4:Eu nanoparticles under X-ray excita-tion from
nanoparticle sizes, which takes into account the dependence of the effective mass of electrons on their kinetic
energy, is proposed. The dependence of effective mass of electrons on their kinetic energy for YVO4 was obtained,
from which the value of mean effective mass for electrons in conduction band with kinetic energy in the range [0,
Eg] was estimated to be 1.5 me. The distribution of secondary electrons by the thermalization lengths is obtained,
from which it is estimated that the average electron thermalization length in YVO4 is about 6 nm.
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