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Pedepar:

1. B po6oTi IpoBeieHO KOMIJIEKCHE [AOCIIiIPKEHHS BILJIMBY a30TBMICHUX BiTHOBHUX CE€PEIOBUII HA CTPYKTYPHI,
OITUYHI Ta JIIOMiHECLIeHTHi B1lacTUBOCTI candipy. Po3po6sieHo HOBUI METOM, OTPMMAaHHS KPUCTAIIYHUX LIapiB
HITpUAYy alOMiHiI0 Ha NTOBepxHi candipy. BusHaueHo, mo npy BUpOIyBaHHi candipy y cepefoBullj, 0 MiCTUTD
a30T, NapLiaJbHUI TUCK KMCHIO B SIKOMY HIDKY€, HiXK NapliaJlbHUI TUCK KACHIO Hafl candipoM CTeXiOMETPIYHOTrO
CKJIany, IOpsi], 3 IOPYLIEHHSIM cTexiomeTpii candipy cynpoBOIKyeTbCsl BCTPOIOBAHHSIM a30Ty Y KUCHEBY IMiJrpaTKy
aHioHAedeKTHOro candipy 3 yTBOPEHHSIM TBeproro po3unHy Al203:N. BctaHoBI€HO, 1110 IPOLIEC PO3YUMHEHHS a30Ty
CYTIPOBOJXY€ETLCSI yTBOPEHHSIM F+-1IeHTpiB i arperaTHux F2-1eHTpIB - nedeKTiB, gKi CyTTEBO 3HIXYIOTh IIPO30PiCTh
candipy y V@ nianas3oHi crieKTpy, BUKJIMKAIOTb )KOBTEe 3a0apBJI€HHS KPUCTAJIIB Ta 3MiHEHHSI iX JTIOMiHECLIeHTHUX
BJIacTMBOCTe. HoBuil crioci6 TepmMoximiuHoi HiTpuau3aaii candipy y BiiTHOBHOMY CepeloBUlli J03BOJIsIE
OTPUMYBATH Ha MifgKaagKax cangipy kpucraniyti mapu AIN 3aBToBmKH Bif, 20 HM 10 50 MKM 3 HaMiBIIMPHHOIO
KpuBoi roiipanns 0,3-0,5 ° i1 mopcTkicTio Ra Ha piBHI 5 HM (ITPU [TOYATKOBIi IOPCTKOCTI MOBEPXHI cangipoBoi

HiAKIaAKY 2 HM).



2. A complex investigation of the influence of the nitrogen-containing reducive media on the structural, optical
and luminescent properties of sapphire is carried out in this work. A new method of the aluminum nitride
crystalline layers obtaining on the sapphire surface is developed. It was determined that an interaction of A1203
with the media, a partial pressure of oxygen in which lower than a partial pressure of oxygen over sapphire with
stoichiometric composition, containing nitrogen, along with breaking the stoichiometry of sapphire accompanies
with the nitrogen dissolving in the oxygen sublattice of anion-defected sapphire with forming of solid solution of
AI203:N. It was determined that a nitrogen dissolving process accompanies with forming of F+-centres and
assembling F2-centres - defects which essentially reduces transparensy of sapphire in the UV region of spectrum,
causes yellow colouring of the crystalls and changing their luminescent properties. A new crystalline AIN layers
obtaining method by the thermochemical nitridation of sapphire in the reducive media allows to obtain on the
sapphire substrates crystalline AIN layers which have thickness from 20 nm to 50 mkm, FWHM 0,3-0,5 ° and a
roughness Ra ~5 nm (at initial roughness of the sapphire substrate 2 nm).
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