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Pedepar:

1. Inceprariito prucBsi9eHO PO3pOOLi TEXHOJIOTITYHUX OCHOB BUPOIyBaHHSI MOHOKpHCTasiB Ti-candipa y
BYIJIELIEBOMY CEPEIOBUII 117151 I€PEHACTPOIOBAHMUX 10 YaCTOTi JIa3€piB i CTBOPEHHIO HOBUX TEXHOJIOTIYHUX METOJB,
110 MiJBULIYIOTb SIKiCTb aKTUBHUX JIA3€PHUX €JIEMEHTIB. [IpOBEIEHO KOMILJIEKCHI JOCiI)KEHHS BILIUBY
TEXHOJIOTIYHOr0 ra30BOr0 CEPENOBUILA 3 PI3HMM BiJHOBHUM XiMIiYHMM ITOTEHIIiaJIOM Ha ONTUYHI, CTPYKTYPHI Ta
MexaHiuHi xapakTepucTuku MoHokpucTtaiis Al203:Ti (Ti-candipa). JocnigkeHna niisl yabTpa3ByKy pi3HOI 4aCTOTH Ha
CKyIIU€HHSI ra30BUX MIiXypiB Y po3IjIaBi Ta yTBOpeHHs Mip B candipi. JJocaigpkeHo Npupoay i MexaHi3M YTBOPEHHS
CyOMIKDOHHUX Ta OTPAHOBAHUX MIKPOHHUX BKJIIOUEHb B KpucTayax Ti-candipa, BUPOILIEHUX Yy BYIJIELIEBOMY
cepenoBulli. PO3ryIsiHyTO TEXHOJIOTIYHI MOXKJIMBOCTI MeTOiB HoXpasibCbKoro, CTenaHoBa Ta TOPU30HTAIbHOL
CIIPSIMOBaHOI KpucTasisallii i1 BUpolyBaHHs kpucTanis Ti-candipa sazepHoro npusHaueHHs. 3allpONIOHOBAHO
TE€XHIYHi pillleHHs 17151 [IOKPALE€HHS SIKOCTi BUPOLIEHUX KPUCTAJIiB. JIOCTIIKEHO CUIMHTUIIALLMHI B1acTUBOCTI Ti-
candipa 3 pi3HUM BMiCTOM aKTUBaTOPy. BcTaHOBNEHO, 10 BMIiCT TUTaHA Y KpUcTai Ha piBHi 600-800 ppm

3abe3nevyye MaKCUMaIbHUI CBITI0BUII BUxin cuuHTUiALil Ti-candipa i 403B0JIsIE 1Or0 BUKOPUCTOBYBAHHS [1J1SI



IeTEKTOPIB BUSIBJIEHHS €JIEKTPOHIB, ab(a-4aCTUHOK i TEIIJIOBUX HENTPOHIB.

2. The thesis is devoted to development of technological foundations for the growth of Ti-sapphire single crystals
in carbon medium meant for tunable lasers, as well as to creation of new technological methods which increase
the quality of active laser elements. Comprehensive study of the influence of the gas medium with different
chemical potential on the optical, structural and mechanical characteristics of AI203:Ti (Ti-sapphire) single
crystals, was performed. Investigated was the influence of ultrasound with different frequency on accumulation of
gas bubbles in the melt and on pore creation in the crystal. The nature and mechanism of formation of submicron
and faceted micron inclusions in the Ti-sapphire grown in carbon medium, were studied. The technological
possibilities for the growth of Ti-sapphire by the Czochralski, Stepanov and HDM methods, were considered.
Technical decisions for the increase of the grown crystal quality were proposed. The scintillation properties of Ti-
sapphire with different activator concentrations, were studied. The content of titanium in the crystal of about
600-800 ppm was established to provide the maximum scintillation light yield of Ti-sapphire, and to allow its use
in detectors of a-particles thermal neutrons and electrons.
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