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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IncTuTyT MOHOKpUCTaNiB HTK "THCTUTYT MOHOKpUCTAIIB"
HaujonasnbHoi akagemii Hayk YKkpaiHu

Kopg, 3a €IPIIOY: 00210217
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 29.33.49

Tema gucepranii:
1. TIpupopa ueHTpiB akTuBauii B Kpucranax: RE2SiO5:Pr3+ (RE=Y, Gd, Lu) i AI203:Ti3+
2. Origin of activator centers in RE2SiO5:Pr3+ (RE=Y, Gd, Lu) and Al203:Ti3+

Pedepar:

1. O6'exT - KpucTanu okcuopTocuiuikartiB Y2SiO5, Lu2SiO5 i Gd2SiO5 3 nominkoBumu ionamu Pr3+ Ta kpuctanu
AlI203 3 nomimkoBrumy ioHamu Ti3+; MeTa - yCTaHOBUTH MIKPOCKOIIIYHY [IPUPOAY JOMIIIKOBUX LIEHTPIB y KPUCTAIaX
RE2SiO5:Pr3+ (RE=Y, Gd, Lu) i AI203:Ti3+ Ta eKClepUMEHTAJIbHO JOCJiIUTY B HUX y IIMPOKOMY iHTepBasi
temnepatyp 1,5?300 K ¢isnuHi 3aKOHOMIPHOCTI POpPMYBaHHS €HEepPreTUYHUX CIIEKTPIB iX eJIeKTPOHHUX 30yI’KeHb Ta
KaHaJliB peJiakcallii eHeprii 30y1’)KeHHsI; MeTOIU ~ CEJIEKTMBHA JIa3epHa CIIEKTPOCKOIIis, CIEKTPOCKOIIIS 3
PO3IIOLiNEHHSIM B 4aci, KOPEJIbOBAHOTO B 4Yaci MipaXyHKy IOOAVHOKUX (POTOHIB; Pe3ysbTaTH, HOBU3HA - BU3HayeHO
0COOJINBOCTi CTPYKTYPU €HEPreTUYHOTO CIEKTPA AOMIIIKOBUX i0HIB Pr3+ y kpucranax RE2SiO5:Pr3+ (RE=Y, Gd, Lu)
B iHTepBasi Temreparyp 1,5-300 K i koHueHTpauiil ioHiB akTuBatopa 0,3-1,8 ar., KBaszicuMeTpilo HEeKBiBaJIEeHTHUX
KaTiOHHUX BY3JIiB, BiICYyTHICTb B3a€MO/ii Mi>K HEE€KBiBaJIEHTHUMHU ONTUYHUMU LIeHTPamu. BusHaueHo KoedilieHT
nudysii e71eKTPOHHNX 30y IKEHb i TapaMeTpy [IepEHEeCEHHS €HEPTii Ha NacTKU. BrsBieHOo BIINB 1e(HEKTHOTO

CKJIaJly KpHUCTaJIiYHUX PELIiTOK Ha IIapaMeTpH eJ1eKTPOH-(OHOHHOI B3aeMOii JOMIIIKOBUX iOHIB i €eHepriio



aKTuBaljii 6€3BUNPOMIHIOBAIILHUX BTPAT y KpucTai Al203:Ti3+; rany3b - j1:a3epHa CIIEKTPOCKOIIisl, PO3p06Ka HOBUX

ONITUYHUX MaTepiasis, JJa3epPHUX aKTUBHUX CEPeLOBUL

2. Object - crystals of Y2SiO5, Lu2SiO5 and Gd2SiO5 oxyorthosilicates doped by Pr3+ and Al203 crystals doped by
Ti3+ ions; aim - to ascertain the microscopic origin of impurity centers in RE2SiO5:Pr3+ (RE=Y, Gd, Lu) and
Al203:Ti3+ crystals and to study physical regularities of formation of energy spectra of electron excitation and
relaxation channels of the excitation energy in the wide 1,5-300 K temperature range; methods - selective laser
spectroscopy; time-resolved spectroscopy; time-correlated single photon counting; results, novelty - Structural
features of Pr3+ energy spectrum in the RE2SiO5:Pr3+ (RE=Y, Gd, Lu) crystals have been studied in the wide 1,5-
300 K temperature range at concentration of the activator ions of 0,3-1,8 at. %. Quasi-symmetry of nonequivalent
cation sites and the absence of the interaction between nonequivalent optical centers in a Y2SiO5:Pr3+ crystal
have been found. The coefficients of electronic excitation diffusion and transfer parameters have been
determined. The influenceof defect composition of the crystal lattices on parameters of electron-phonon
interaction of doped ions and activation energy of nonradiative loses in a AI203:Ti3+ crystal have been revealed;
field of implementation - laser spectroscopy; development of new optical materials and active laser medium
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