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Tema gucepranii:
1. BunpomiHIOBaHHS CBiTJIa B XaJIbKOT€HIIHUX MOHOKpUcTanax cucteM Ga-In(La)-S Ta ckionofibHux criaBax

yTBOpeHUX GiHapHUMU XajpKoreHinamu Ag2S(Se), HgS, Ga(La)2S(Se)3, GeS2 neroBaHux epoiem

2. Light emission in chalcogenide single crystals of Ga-In(La)-S systems and glassy alloys formed by binary
erbium-doped chalcogenides of Ag2S(Se), HgS, Ga(La)25(Se)3, GeS2

Pedepar:

1. Incepraliist pUCBAY€HA BUBYEHHIO 3aKOHOMIPHOCTEN BIIJIMBY KOMIIOHEHTHOTO CKJIaZy, 0e(EeKTOyTBOPEHHS, O-
OIIPOMIHEHHS, TEMIIEPATYPU Ha MIPOLIECH ITOTJIMHAHHSA, MEXaHI3MU BUIIPOMIHIOBaHHS Y XaJIbKOTE€HITHUX
MOHOKpPHCTaJaX i CKJIONOoAi6HUX CIIJIaBax JeropaHux epoiem. [IpoaHasnizoBaHO BIJIMB MOIUQIKYIOUMX Ta JIETYIOUNX
IOMIIIOK Ha ONITMYHI BJIACTUBOCTI Xa/IbKOT'€HiZliB. BCTaHOBIEHO MeXaHi3MU 30y I)KEHHS, BUITPOMiHIOBaJIbHOI /
6€3BUITPOMIHIOBAJIbHOI peslakcallii BUIPOMIHIOIOUYMX LEHTPIB Ta JOCIIIPKEHO HEliHIMHO-ONTUYHI BJIACTUBOCTI Y
XaJIbKOTeHIIHUX CKJIONOfibHuX cryiaBax. Ha ocHOBI Mozesii eHepreTnyHuX piBHIB B ioHax Er3+ npointoctpoBaHo
11Xy nepexony ioHiB Er3+ y 30ymkeHi cTanu Ta BUHUKHeHHS OJI BHACIIiOK 6€3BUNPOMIHIOBAJIbHOI peslakcaliii 3i
30yIPKEHOTO CTaHy BUILIOI eHeprii a6o / Ta KpocpeJakcaliliHMX IPOLECiB MixX CcycigHiMU ioHamu ep6ito. BusiBieHo
BUCOKY uyT/uBicTh OJI BUIPOMiHIOBaHHS [0 TEMIIEPATYPHUX 3MiH B XaJIbKOTEHIJHUX CTEKJIaX Ta pafialiiiHy

CTIiMKICTb OO0 O-OIIPOMIHEHHSI B MOHOKPUCTAJIIYHUX XaJIbKOTeHilax. BcTaHOB/IEHO, O pajialiiiHO-iHIYKOBaHi



nedeKkTu B CKIONoAioHuX craBax Er2S3-Ag0,05Ga0,05Ge0,95S2 BruBaioTs Ha OJI BIaCTUBOCTI, 0GYMOBIIOIOTD
3MiHy MeXaHi3My BUHMKHEHHs 30yI)KEeHUX CTaHiB Ta BUIIPOMIHIOBAJIbHY peJslakcallilo B ioHax Er3+.
ExcniepumenTasbHi peaynbratl EIIP mociizkeHs Ta iX TEOPETUYHUI aHaJli3 CBiYUTD, 10 3MiHA KOHLEHTPALLil
IapaMarHiTHUX LEHTPIB Bifl 4acy Bifnany o6yMOBJIEHA PYXOM BaKaHCIill Ta peslakCcali€elo CKJIOYTBOPIOIOYOi MaTpHIL.
JoBeneHo, 0 B TOCIiIPKEHUX CKIIONOiOMX CIIyIaBax O-iHAYKOBAaHMMU ITapaMarHiTHUMM neHTpamu € Ga-VsS.

2. The thesis is devoted to the studying the patterns of influence of component composition, defect formation, o-
irradiation, and temperature on absorption processes, emission mechanisms in chalcogenide single crystals and
erbium-doped glassy alloys. The influence of modifying and doping impurities on the optical properties of
chalcogenides is analyzed. The study of the optical absorption spectra of the erbium-doped chalcogenide
semiconductors showed that the narrow absorption bands, which are associated with transitions of Er3+ ions in
the f-shell, appear in the impurity absorption region. It is established of excitation mechanisms, emitting / non-
emitting relaxation of emission centers and the study of nonlinear optical properties in chalcogenide glassy alloys.
The model of energy levels in Er3+ ions denote the ways of transition of Er3+ ions into the excited states and
occurrence of photoluminescence due to non-emitting relaxation from the excited state of higher energy and / or
cross-relaxation processes between neighboring erbium ions. It was found the high sensitivity of
photoluminescence emission to the temperature changes in chalcogenide glasses and radiation resistance to o-
irradiation of single crystals. The radiation-induced defects in the glassy alloys of Er2S3-Ag0,05Ga0,05Ge0,9552
affect the photoluminescence properties, cause a change in mechanism of occurrence of excitation states and
emitting relaxation in Er3+ ions. Experimental results of EPR and theoretical analysis show that the change in
concentration of paramagnetic centers from time of annealing is stipulated by the movement of vacancies (fast
component) and relaxation of glass-forming matrix (long-term component). It is proved that o-induced
paramagnetic centers in the glassy alloys under study are Ga-VS.
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