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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 61.69.37

Tema gucepranii:
1. 3akOoHOMIpHOCTI YTBOPEHHS Ta [IpUPOLA CTPYKTYpHUX AedekTiB y Ti:candipi, BUpOLIEHOMY Y BYIJIELIEBOMY
cepenosuli

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

Pedepar:

1. O6'exT mocnimKeHHs - npouec Kpucrainizauii AI203:Ti 3 po3nnasy y ByrjeLeBoMy cepefoBulli. MeTta
IOOCJIiI)KEHHS - BCTAHOBUTHU 3aKOHOMIPHOCT] YTBOPEHHS Ta IPUPOJYy CTPYKTYPHUX Ne(eKTiB IPU KpUCTai3alii
Ti:candipy y ByrienesBomy cepenoBulli Ta pO3pOOUTU METOAM MOKPALIEHHS ONTUYHUX XapaKTePUCTUK MaTepiay.
PesynbTaTy, HOBi3HA: TepecuYeHHs KpucTasiuyHoi rpatku Ti:candipy ionamu amominiio i nedpexramu LoTTKi npu
KpHUcCTai3allii y ByrjelneBoMy CEPeIOBUILi Ta OAAJIbIIA iX KOAryJsllisl € IPUYUHOIO YTBOPEHHS Y KPUCTAaJi
CyOMIKPOHHMX BKJIIOYaHb, SIKi MiCTSITh aJIIOMiHIN i fioro cybokcunu. [lokazano, mo Tepmoobpo6bka Ti:candipy y
cepenoBuUlli 3 HEUTPaJbHUM XiMIYHUM IIOTEHIiaJIoM IIepeTBOPIOE CYOMIKPOHHI BKJIIOYaHHS Ha CyOMiKponopu Ta
cripusie ix pyiHYBaHHIO [10 M€XaHi3My [IOBaKaHCIHOTO pO3uMHEHHS ab0 32 paxyHOK eMicil i pyxy AucoKaliiis,
SIKIIO 10 KPUCTaJy IPUKJIAZIEHO CTUCKYI0YM Hanpyru.JJoBeieHo, 110 OrpaHOBaHi BKJIIOYaHHS pO3MipoM 2-15 MKM y
Ti:candipi, BupoleHOMy Y ByIJIELIEBOMY CEPEIOBUIL, € IOPAMU 3 TOBEPXHEIO, 5IKA YTBOPEHA IJIOIHAMUI

piBHOBa>XHOIO (GOpMU KpUCTaTy.BCTaHOBJIEHO, 1110 IIOCIiNOBHUH Binnasn candipy y cepenoBulli 3 HEUTPaJbHUM Ta



BiJHOBHUM XiMiYHMM IOTEHI}iaJIOM CYIIPOBOIKYEThCS aHirindunieto nedekris IOTTKi, 1110 703BOJIsIE OTPUMATU
KpucTas 6e3 11eHTpiB 3a0apBJieHHS Ha OCHOBI aHIOHHUX i KATIOHHUX BaKaHCIl Ta 3 F(PAaHUYHO HU3bKUM OIITUYHUM
IIOTJIMHAHHSM B YP-00671acTi criekTpy. BusHaueHo TeMmnepaTypHY 3aJeXXHIiCTb KoedilieHTy Audysii aHioHHUX
BakaHciil 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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