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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. IlpupopHe cTapiHHS iIOHHO-IMIJIAHTOBAaHUX LIAPiB €MiTaKCIHUX IJIIBOK Ta MOHOKPUCTAJIIB TPAaHaTy.

2. Natural aging of ion-implanted layers of epitaxial films and garnet single crystals.

Pedepar:
1. Y po60Ti, BUKOPUCTOBYIOUM METOJ, IBOKPUCTAIbHOI X-TIPOMEHEBOI IU(PPaAKTO-~METPii Ta CTATUCTUYHY AUHAMIYHY
TeOpilo pO3CisiHHS X-IIPOMEHIB, BCTAHOBJIEHO 3aKOHOMiPHOCTI I1epedyi0BY KPUCTAJIiYHOI CTPYKTYypU
iMIIaHTO-BaHUX ioHamu He+, B+ Ta F+ eniTakciiHMX IJIiIBOK Ta MOHOKPUCTAJIIB I'PAHATIB [IpY iOHHIN iMIIyIaHTanii Ta
[IPUPOJSHOMY CTapiHHI 3a KIMHaTHUX Temieparyp. OTpMMAaHO CHiBBiAHOIIEHHS, SIKi JAIOTh MOXKJIUBICTb BpaxyBaTH
aHi30TpOIiI0 B OpieHTalii NpU3MaTUYHUX KJIACTEPIB, 1151 06UKCyIeHHs cTaTudyHoro ¢paxkropa Kpusormnasza-/lebas-
Bannepa ta koediljeHTa eKCTHMHKLII. BcTaHOBJIEHO, 1110 IPUPOJIHE CTApiHHS NPUIIOBEPXHEBUX IOPYLIEHUX IIapiB
€MiTaKCiMHUX IUIIBOK 1 MOHOKPUCTAJIiB I'PAaHaTiB iMIUIaHTOBaHUX ioHam He+, B+ Ta F+ xapakrepusyeTtbcs IBOMa
CTalisIMU, SIKi TPOSIBJISIIOTHCS Y POCTI MaKCUMasbHOI Aedopmallii Ha IEPIIOMY eTalli CTapiHHS Ta OAAJIBIIOMY

3MEHIIeHH] BesInurnHY Jedopmaliii o Bciil TOBUMHI opyiieHoro mapy. [TokazaHo BIJIMB NPY>KHOI fedopmariii



reTepPOCTPYKTYPU Ha CTYIiHb PO3YNOPSAKYBaHHS IPUIOBEPXHEBUX MIAPIB IIPU iOHHIN iMIIaHTawii, BUIJILA NpodisiB
nedopmarii Ta nporecu pupogHOro crapiHHg ioHHo-iMIIaHToBaHUX PI'TI 3a KIMHATHOI TeMIepaTypu.
BcraHoB/I€HO, O 3MiHM CTPYKTYpU NIPUIIOBEPXHEBUX WAaPiB IIiBOK LaGa:3II' y npoueci npupoAgHOro cTapiHHA
nicsist iManTanii ionamu F+ Ta s1a3epHOro Bifany 3aj1€arth Bifl TOro, 31 CTOPOHU iMIIJIAaHTOBAHOTO 1IAPY YU 3i
CTOPOHM IMiAKJIA[IKM BiOyBasocs: olpoMiHeHHs 1a3epoM. Ha BiiMiHy Bifl 1a3epHOro OrpoMiHEHHS 3i CTOPOHU
IMIVIAHTOBAHOTO APy, IPUPOLHE CTaPiHHS BIIPOJOBX 7 POKIB 3pa3Ka, BiaJI€HOrO JIa3€POM 3i CTOPOHU MiJKIaIKHY,
IIO TTIOMITHO]I 3MiHM BEJIMYMHU MaKCMMaJIbHOI fledopmMaliii He MPU3BOJUTS, 110 BKa3ye Ha €(PEKTUBHICTb

BUKOPUCTAHHS JIa3€PHOTO BiiNasy /s 3a6e3nedeHHs! TepMOCTabinbHOCTI ioHHO-iMIIaHTOBaHuX OITL

2. Using the method of two-crystal X-ray diffractometry and statistical dynamic theory of X-ray scattering, the
regularities of the restructuring of the crystal structure implanted by ions He+, B+ and F+ epitaxial films and garnet
single crystals at ion implantation and natural aging were established in the work. Ratios which allow to take into
account anisotropy in the orientation of prismatic clusters, for the calculation of the static Krivoglaz-Deby-Waller
factor and the extinction coefficient have been obtained. It is established that the natural aging of the nearsurface
disturbed layers of epitaxial films and garnet single crystals implanted by ions He+, B+ and F+ is characterized by
two stages. They are manifested in the increase of maximum defor-mation in the first stage of aging and the next
decrease of deformation along the entire thickness of the disturbed layer. The influence of the elastic deformation
of the hetero-structure on the degree of disordering of the nearsurface layers at ion implantation, the appearance
of strain profiles and the processes of natural aging of ion-implanted ferrite garnet films at room temperature is
shown. It has been established that changes of the structure of the nearsurface layers of LaGa- iron itrium garnet
films during the natural aging after implantation by F+ ions and laser annealing depend on whether the laser
irradiation was carried out from the side of the implanted layer or the side of substrate. Unlike laser radiation from
the implanted layer, natural aging (which was going on for over a 7 years) of the sample laser-annealed from the
substrate does not lead to a noticeable change in the maximum deformation value, which indicates the efficiency
of laser annealing to ensure the thermal stability of ion-implanted ferrite garnet films.
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