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1. CTpyKTypHE i MarHiTHe po3ynopsAKyBaHHs IPUIIOBEPXHEBUX LIAPiB IMILJIAHTOBAHUX iI0HAMU KPEMHIIO ITJIiBOK
3asi3o-iTpieBoro rpanary.

2. Structural and magnetic disordering of surface layers of Yttrium Iron Garnet films implanted with silicon ions.

Pedepar:

1. PoboTa npucBsiueHa BUBYEHHIO 3MiH KPUCTaIiYHOI Ta MarHiTHOI CTPYKTYpH i Pi3nKo-XiMiYHUX BIaCTUBOCTEN
MPUIOBEPXHEBOrO mapy miiBok Y3Fe5012 31T BHAC/IiIOK iMIUIaHTallii ioHamu Si+ 3 PI3HMMU €HEPriIMU Ta JO3aMU.
BcraHoBieHO (i3nyHi 3aKOHOMIPHOCTI TpaHCc(popMallii KpUCTasivHOI I'PATKU Ta AOCIIIPKEHO MEXaHi3MU NPOLECy
IepeKTOyTBOPEHHS i 3MiHU eJIEKTPOHHOI CTPYKTYPH 3aJIeXHO Bif, yMOB iMmmiiaHTaljii. [lokasaHo, mo mnpu 36iyblieHH]
eHeprii ionis Si+ Biz 100 1o 150 keB MakcumyMm e peKTOYTBOPEHHS, SIKE BiJI0YBAETHCS B OCHOBHOMY 32 PaxyHOK
SIePHUX €HEPreTUYHUX BTPaT, Ta [JIMOMHA 3a/IITaHHA pafialiiHuX neeKTiB JIiHIITHO 3pOCTaloTh, @ KOHLEHTpallis
nedekrtiB 3MeHuIyeThCs. IMnanTanis miiBok 31T go3oro 51013 Si+/cM2 y BUGpaHOMY Aiarna3oHi eHepriil 3yMOBIIIOE

YTBOPEHHSI MOHOTOHHO ClafHuX npodinis gedopmatiii, sKi B OCHOBHUX pUCaxX [IOBTOPIOIOTh BUTJIST, TEOPETUYHO



PO3paxoBaHUX PO3IOLiIiB IPYXKHO-IHAYKOBaHUX pafianiiiHuX gedeKTiB. BuspieHo nomiGHICTh 3a1eKHOCTEN
BiJHOCHOTO BMiCTy Iy0JIeTHOI KOMIIOHEHTH MecOayepiBCbKOTo CIIEKTPY Bifl eHeprii ioHa-iMIyIanTaHTa Jjist
IIPUIIOBEPXHEBOrO apy (65 HM) Ta iHTerpasabHOi BesnunHU npodino gegopmaliii, OTpUMaHOro i3 pesysibTaTiB
PEHTreHiBCbKOI U PaKTOMETPIi, a TAKOX iX KOPEJIALiIo i3 3MiHaMU BEJIMYMHU IHTETPaJIbHOTO PO3YIIOPSIIKyBaHHS
CTPYKTYpHY IIPUIIOBEPXHEBOrO LIApPY.

2. This thesis is devoted to the study of changes of crystalline and magnetic structure as well as physical and
chemical properties of subsurface layers of Y3Fe5012 YIG films in consequence of Si+ ion implantation with
different energies and fluencies. Physical laws of the crystal lattice transformation have been established, and
subsequently the mechanisms of the process of defects creation and change of electronic structure have been
studied in dependence on implantation conditions. It has been shown that increasing Si+ ion energy from 100 to
150 keV causes the maximum level of defect creation, which takes place mainly due to nuclear energy losses, and
the depth of bedding of radiation defects drows linearly, while the concentration of defects decreases.
Implantation of YIG films with a dose of 51013 Si+/cmz2 in the chosen energy range causes the creation of
monotonously decreasing strain profiles which in basic lines reproduce the shape of the theoretically calculated
distributions of elastically induced radiation defects. The similarity of the dependence of relative content of the
duplicate component of the M?ssbauer spectrum on implanted ion energy for a subsurface layer (65 nm) and the
dependence of integrated value of the strain profile obtained from the results of the X-ray diffractometry has been
established, and also their correlation with the changes of the integral disordering value of the subsurface layer
structure has been found. The decrease of the effective magnetic-field value on the iron ion nucleus with the
increase of implantation dose up to 6 1013 cm-2 as well as the symbate character of change of this field value in
both magnetic sublattices has been established.
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