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V. BimomocTi npo gucepraniio

Mosga aguceprarii:

Koau TemaTHYHHUX PYOPHK: 61.69.37

Tema gucepranii:

1. 3akOHOMIpHOCTi YTBOPEHHSI Ta IPUPOJa CTPYKTypHUX AedeKTiB y Ti:candipi, BUpoieHoMy Y ByIIel,eBOMY
cepenoBUII

2. Regularities of the formation and nature of structure defects in Ti:sapphire grown in carbon-containing medium

Pedepar:

1. O6'exT mocnimkeHHs - npouec Kpuctanizanii Al203:Ti 3 po3nnasy y ByrieleBoMy cepenoBulli. Meta
TOCJIiIPKEHHS - BCTAHOBUTU 3aKOHOMIPHOCTI yTBOPEHHS Ta IPUPOJly CTPYKTYPHUX Ae(EKTiB Ipy KpUCTalidawii
Ti:candipy y ByryeneBomy cepeoBullli Ta pO3POOUTH METOIM ITOKPALEHHS ONTUYHUX XapaKTEePUCTUK MaTepiay.
PesynbTaTy, HOBiI3HA: epeCcUYEHHs KpucTasivyHoi rpatku Ti:candipy ionamu amomiHiio i fepexramu LIoTTKi npu
KpUcTasnisauii y ByrjaeneBoMy CepenoBULi Ta [0fasbla iX KoaryJsllis € IPUYNHOK YTBOPEHHS Y KPUCTAII
CyOMIKpOHHMX BKJIIOUaHb, SIKi MiCTSTh ayllOMiHil i fioro cybokcunu. [TokazaHo, mo tTepmoobpobdka Ti:candipy y
cepenoBUlIli 3 HEUTPaJbHUM XiMIYHUM IOTEHIiajIoM II€EpETBOPIOE CYOMIKPOHHI BKJIIOYaHHS Ha CyOMiKpornopu Ta

cIipuse ix pyHAHYBaHHIO [10 MEXaHi3MY IIOBAaKaHCIHOTO PO3UMHEHHS ab0 3a paxyHOK eMicil i pyxy AuCI0KaLiis,



SIKIIO 10 KPUCTAJy IPUKJIAZIEHO CTUCKYI0YM Hanpyru.JJoBeeHo, 10 OrpaHOBaHi BKJIIOYaHHS pO3MipoM 2-15 MKM y
Ti:candipi, BUpoIEeHOMY y ByIJIelIleBOMY CE€pPeIOBULIli, € TIOPaMU 3 IOBEPXHEIO, sIKa YTBOPEHA IJIOMHAMU
PiBHOBa>XXHOI0 (POpMU KpUCTaly.BCTaHOBJIEHO, 1110 OCIiNOBHUI Binnas candipy y cepefoBulli 3 HEUTPaJbHUM Ta
BiJHOBHMM XiMiYHMM MOTEHILiaJIOM CYIIPOBOIPKY€EThCS aHirisuieto nedexris IOTTKi, 0 f03BOJIsIE OTPUMATU
KpucTas 6e3 [eHTpiB 3a06apByieHHS] HA OCHOBi aHIOHHUX i KATIOHHNX BaKaHCIl Ta 3 (PAHUYHO HU3bKUM OIITUYHUM
IIOTJIMHAHHSM B YP-00671acTi criekTpy. BusHaueHo TemIepaTypHy 3ajexXHicTb KoedilieHTy audysii aHioHHuX
BaKaHCi# y candipi.

2. Object of research is process of crystallization Al203:Ti from the melt in carbon-containig medium. To specify
laws of formation and the nature of structural defects at crystallization Ti:sapphire in carbon-containig medium
and to develop methods of improvement of optical characteristics of a material are the purpose of research.
Results, novelty: Ti:sapphire crystal lattice supersaturation by ions of aluminium and Shottky defects during
crystallization in carbon-containig medium and their subsequent coagulation are the reason of formation in the
crystal of the submicron inclusions containing aluminium and its suboxides. It is shown, that heat treatment of
Ti:sapphire in the medium with neutral chemical potential transform submicron inclusions in submivoids and
promotes their destruction on the mechanism of vacancy dissolution or due to issue and movement of dispositions
if compressing pressure are enclosed to a crystal. Micron faceted inclusions in Ti:sapphire grown in carbon-
containig medium are voids which surface is formed by planes of the equilibrium form of a crystal. It is established,
that consecutive annealing of sapphire in mediums with neutral and regenerative chemical potential is
accompanied of annihilation of Shottky defects that allows to receive a crystal with the minimal optical absorption
UV-region of the spectrum without the centers of painting on a basis anionic and cationic vacancies. Temperature
dependence of factor of anionic vacancies diffusion in sapphire is determined.
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