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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemaTHYHHX PyOPHK: 81.09

Tema guceprarii:
1. ITifBUILeHHS €KCIITyaTalilHUX BIaCTUBOCTEN TOHKOIIiBKOBUX ITOKPUTTIB TEPMiYHOI0 06POOKOIO Ta iOHHOIO

iMILJIaHTAali€I0

2. Increase of operational properties of thin-film coatings by thermal treatment and ion implantation

Pedepar:

1. Incepralist NpUCBsY€Ha AOCHIIPKEHHIO CTPYKTYPH YTBOPEHHS [IOBEPXHEBUX HAaHOUIAPIB, 110 ¢(POPMOBaHi iOHHO-
IIJIa3MOBUM METOZIOM 32 JOIIOMOTOI0 KOMIIJIEKCHOTO MiAXOAY IJIs1 JOCSITHEHHS HEOOXiHNX MarHiTOONTUYHNX
BJIACTMBOCTE! NPUJIaZiB pi3HOro Npu3HaYeHHs. BoHu ogepykaHi Ha 0CHOBI Pi3UYHNX METOMIB JOCIiIKEHbD 3
BHUKOPHCTaHHIM pe3epdOpAiBCbKOro 3BOPOTHBOTO PO3CilI0OBaHHS, MecOayepiBCbKOi CIIETPOCKOIIii KOHBEPCIHUX
€JIEKTPOHIB Ta BUMipPIOBaHHS IPO30POCTI NpHU iX (OPMYBaHHI, a TAaKOX 3 BUKOPUCTAHHSIM TEXHOJIOTIYHUX [IPOLECIB
TepPMiuHOrO BiAnasny Ta immianTaunii ionamu. Ha Bcix eTanax oTpuMaHHS Ta 06POOKU Pi3HUX 33 CKIaI0M

HaAHOILIiBOK, IIOPIiBHSJIBHO BUBYAJIM CTPYKTYPHI 3MiHM, 110 Bi0yBaIOTHCS Y HUX: OLIIHIOBAJIN Ta KOPETyBaJy CTYIIiHb



(opMyBaHHSI HEOTHOPITHOCTI Ta IPO30POCTi, KoedilienTn nudysii, Bici 1€rkoro HaMarHivyBaHHS y MJIOLUHY
IIJTiBKY, & TAKO3X BILJIMB MiJKJIaIKY Ta IIEpeXifHOTro mapy. B poboTi HajaHi peKkoMeH ALl [10 ONITUMAaIbHUM

napaMeTpam oJiep>KaHHsI TaKUX MOKPUTTIB 7151 TOTPe6 IPOMUCIIOBOTO BUKOPUCTaHHSI.

2. The thesis is devoted to the study of the structure of surface nanolayers formed by the ion-plasma method with
the help of an integrated approach to achieve the necessary magneto-optical properties of devices for various
purposes. As a result of ion-beam deposition, amorphous paramagnetic films are formed on the surface of
substrates based on the data of the Conversion electron Mossbauer spectroscopy. The results of the research of
formation of magnets structures for devices on the example of iron yttrium garnet are considered. Theoretical and
experimental results on the causes of development in magneto-ordered environments, with their obtaining, of
parametric instability, which are characterized by chemical heterogeneity and structural-phase state on the
thickness of the film and the transition layer with it to the substrate, are given. In order to ensure the consumer
properties of the coatings, an alternating elemental composition of YIG films was explored, which was evaluated
on the basis of experiments and calculations of changes in the coefficients of their diffusion in the zones of
stationary growth. The comparison of the obtained values of the diffusion coefficients was significantly lower than
those given in the literature sources typical for massive polycrystalline samples. The necessity of annealing of the
substrate in the oxygen-containing atmosphere is shown for elimination of the amorphous layer formed after
cutting the plates of GGG. In addition, the need for heat treatment of the substratefilm systems is due to get
magneto-ordered state of ferrites. The paper gives recommendations on the optimal parameters for obtaining
such coatings for industrial needs.
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