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1. Kpucraniyna Ta MarHiTHa MiKpoCTPYKTYpPH eIliTakCiliHUX NJIiBOK pepUT-TPaHAaTiB, iMIIJIaHTOBAaHMX i0OHAaMU TeJIiio.

2. Crystalline and magnetic microstructures of epitaxial ferrite-garnet films implanted by helium ions.

Pedepar:

1. B mucepTauiiHi poboTi, NpOBEeNEeHO NOCiIKEHHS KPUCTANIYHOI Ta MATHITHOI MIKPOCTPYKTYP €MiTaKCiltHUX
n1iBOK pepUT-TpaHaTiB, iMIIZIaHTOBaHUX i0OHaMu rediio 3 eHeprieto 100 keB y mexax 103 1?1015-1?21016 cm-
2.BUKOpUCTOBYI0YM MaTeMaTU4HE MOJIEJII0BaHHSI NIPOLieCy pajialiliHoro nedeKToyTBOPEHHs], IpoaHali3oBaHa

MOJKJIMBICTb YTBOPEHHS PaialliiHO-PO3YNOPAAKOBAHUX AIJITHOK Ta BCTAHOBJIEHO iX OCHOBHI XapaKT€PUCTUKMU.

Briepie TeopeTnyHO OOIPYHTOBAHO, 1O IIPU iMILIaHTalii ioHaMu resiio 3 eHepriero 100 keB ¢peput-rpanara iTpio y

npunoBepxHeBii 30Hi ? 200 HM ePeKTUBHICTb JePEeKTOYTBOPEHHS BHACIINOK 30y/I>)KE€Hb €JIeKTPOHHOI MiICUCTEMU
MilleHi criBMipHa 3 €(peKTUBHICTIO A,e(PEKTOYTBOPEHHS IIPU SIAEPHOMY rajibMyBaHHi. BCTaHOBIEHO, 110 B i0HHO-
iMIIJIAHTOBAHMX [TPUIIOBEPXHEBUX 1Iapax IIiBOK (PEPUT-TPAHATIB OCHOBHMMM TUIAMU pafialliiHUX NEe(PEKTIB €

IVICJIOKALIifHI NeTJli (cepenHii paziyc 2-5 HM), po3ynopsaKoBaHi IinsHKY y GOpMi esincoiga 3 MaKCUMaabHUM



JIiHIAHUM pO3MipoMm 10 HM Ta TOYKOBI Ae(deKTH 3 epeKTBHUM pagiycoM 0,11 HM. Ha 3ay1€;KHOCTi BeIM4MHA
MiKpOTBEPIOCTi IIPUIIOBEPXHEBOTO APy IJIiBOK epUT-TPaHAaTIB Bifl JO3M ONIPOMIHEHHS CIIOCTEPIraeThCsl MiHIMyM
nipu 103i 2-1015 cm-2. 3anexHicTh MakCuManbHOi BiTHOCHOI fedopmarii niiBok 3II' Bif iX TOBIIUHYI
XapaKTepU3y€eThCsl MAaKCUMyMOM TPU TOBIIMHAX IIJTIBOK 3 MKM, 1[0 MOB'SI3aHO 3 Pi3HUM CTyII€HEM BKJIa[ly POCTOBUX
nedeKTiB Ta MeXaHIYHUX HAMPYT y [IPOLLeCH pafialiliHOro AedeKTOyTBOPEHHS [IPY Pi3HUX TOBLUIMHAX ITiBOK.3a
pe3ysbTaTaMu JOCIIiIPKEHHS 3MiH [IpY iOHHIN iMIIJIaHTallii B IPUIIOBEPXHEBYX LIapax IIiBoK La,Ga:31Il
BCTAHOBJIEHO, 110 Npodisi BitHOCHOI fedopMaliii, B MOpiBHSIHHI 3 BifnoBigHUMY npodinamu He3amimeHux 31T,
3MilleHi B IIMOUHY, Bij0yBaeTbCsl 3pOCTAHHS IHTEHCUBHOCTI 1€ PEKTOYTBOPEHHS Ta 3HWKEHHS BEJIMYUHA
MiKPOTBEPJOCTI, IO MOB'SI3aHE i3 MEHIINM CTYII€HEM KOBAJIEHTHOCTI XiMiYHUX 3B'S3KiB.

2. In the thesis, the crystalline and magnetic microstructures of epitaxial ferrite-garnet films implanted by helium
ions with an energy of 100 keV in the doses 1?1015-1?1016 cm-2 were investigated.The possibility of radiation-
disordered areas generation was analyzed using mathematical modeling of radiation defects formation process.
The main characteristics of such areas were established. For the first time it was theoretically proved that during
the implantation of helium ions with the energy of 100 keV in the near-surface region ? 200 nm of Yttrium Iron
Garnet (YIG) the effectiveness of defect formations due to electronic target subsystem excitations is comparable
with efficiency of defects creation at nuclear braking.It was established that in the ion-implanted surface layers of
ferrite-garnet films the main types of radiation defects are dislocation loops (with the average radius of 2-5 nm),
disordered regions of ellipsoid form with maximum linear size of 10 nm and point defects with the effective radius
of 0.11 nm. The minimum on the dose dependence of the measured microhardness values of ferrite-garnet film
surface layers is observed at 2-1015 cm-2. The dependence of maximum strain on the YIG from their thickness has
a maximum at the film thickness of 3 pm, which is due to varying impact degree of growth defects and mechanical
stress in the processes of radiation defect formation at various film thicknesses.According to the study results of
the ion implantation changes in the surface layers of the La,Ga:YIG films it has been found that the strain profiles,
in comparison with the corresponding profiles of unsubstituted YIG films, are offset in depth. Increase of defect
formation intensity and decrease of microhardness value are associated with less covalence degree of chemical
bonds.
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