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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.09

Tema gucepranii:
1. ledexTu CTPyKTYpH NPUIIOBEPXHEBUX LIAPiB iOHHO-IMIIJIAaHTOBAHUX €MiTaKCIMHUX I1JIiIBOK T MOHOKPHUCTAJIiB
rpaHary

2. Defects in the structure of the subsurface layers of ion-implanted epitaxial films and single crystals of garnet.

Pedepar:
1. B pucepTauiiiniil poboTi MpoBeeHo HocCiIKeHHs fedeKTiB CTPYKTypU iOHHO-iMIIJIaHTOBAHUX [IPUIIOBEPXHEBUX
11apiB MOHOKPUCTAJIIB I'afl0JIiHiN-T'ajlieBOro I'paHaTy Ta eNiTaKCiiHUX GepUT-rpaHaToBUX MJiBOK. Moaudikatis
BKa3aHUX MarTepiaiiB 3ilicHoBanacs ionamu He+, B+, N+, F+. [lokazaHo, 10 B iOHHO-IMIIJIaHTOBaHUX

[IPUIIOBEPXHEBUX 1Iapax JOCiIKyBaHUX MaTepianiB GopMyBaHHS AMCIIOKALIMHUX IIeTeJb 32 PAaXYHOK 00'€ JHAHHS

TOYKOBUX pagialiliHux nedeKTiB Bif0yBa€eThCs TiJIbKU B IIJIOLIMHAX, [1apajlesIbHUX J0 [10BEPXHI 3paska. [lys

KOPEKTHOTO aHaJIi3y BKa3aHOi CUCTEMU AEe(EKTIB B pAMKaxX CTaTUCTUYHOI JUHAMIYHOI Teopii po3cisiHHS X-IPOMEHIB

BUBEJIEHO (PYHKIIOHAJIbHI 3aJ1€)KHOCTI Ta OOYMCIIEHO 3HAYEHHSI CTPYKTYPHO YyTJIMBUX 0 Ae(PEeKTiB X-IPOMEHEBUX

rapameTpiB, B IKMX BPaxO0BaHO e(eKTH aHi30TpoIIii B opieHTalii gucaokaninHux rnerens. OTpumaHo iHbopmariito



IIPO CTPYKTYPY Ta XapaKTE€PUCTUKU Je(eKTiB B HEIMIJIAHTOBAHUX Ta IMIIJIAHTOBAaHMX MOHOKPHMCTAJIAX Ta IJIiBKax,
BCTAHOBJIEHO 3B'SI30K MK XapakTepucTUKaMu JedeKTiB Ta napaMmeTpamMu MarHiTHOI MiKpOCTPYKTYpu
IOCIiIKyBaHUX Marepiaiis. [IokazaHo, 0 CTaH BUPOILIEHUX HA IMiIKIaAKaX [0 IiHIA-TalieBOro I'PaHaTy ILIiBOK €
[TIOBHICTIO HAIIPY>KEHUM. Y [IPUIIOBEPXHEBUX L1apax Py iOHHIN iMIIJIaHTalLlii yTBOPIOIOTLCS, B OCHOBHOMY, TOYKOBI
nedeKkTy Ta AUCIoKaliiHi netsi 3 cepegHiMu po3mipamu 30 - 70 ?. I3 36inbIIeHHSIM 103U OITPOMIHEHHS 3pOCTae
KOHIIEHTpALlis i 3BMEHINYEThCS PafiyC OUCIOKALiHUX M1€TEb, a IPUNIOBEPXHEBUN I0HHO-IMILJIAHTOBAaHUM 1Iap Y
IUIOMIVHI, TTapasiesIbHil 0 OBEPXHi KPUCTaJly, € IOBHICTIO HAIIPY>)KEHUM, He3BaXkKalouu Ha BeJIMKi 3HaueHHs (10 3
%) BimHOCHOI Jedopmalii y NeprneHIMKyISIPHOMY [0 IUIOMIMHY [TI0BEPXHI KPHUCTATy HAPSIMI.

2. Defect structure of ion-implanted subsurface layers of gadolinium gallium garnet single crystals and epitaxial
ferrite-garnet films was investigated in the dissertation work. Modification of the materials was carried out by He+,
B+, N+, F+ions. It was shown that the formation of dislocation loops by the point radiation defects association in
the ion-implanted subsurface layers of the investigated materials occurs only in parallel to the sample surface
planes. For correct analysis of the system of defects within the statistical dynamical theory the functional
dependencies were derived and the values of structurally sensitive to defects X-ray parameters were calculated
taking into account the effects of anisotropy in the orientation of dislocation loops. The information about
structure and characteristics of defects in unimplanted and implanted single crystals and films was obtained. The
relationships between the characteristics of defects and the parameters of magnetic microstructure of the
investigated materials were found. It was shown that the state of grown on gadolinium-gallium garnet substrates
films is totally strained. Point defects and dislocation loops with an average size of 30 - 70 ? mainly formed in the
subsurface layers during ion implantation. With radiation dose increasing the concentration of the dislocation
loops increases and their radius decreases. The ion-implanted subsurface layer in the parallel to the crystal surface
plane is totally strained, despite the large value (to 3%) of relative deformation in perpendicular to the crystal
surface plane direction.
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