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properties

Pedepar:

1. luceprauis nprucBaYeHa 3'9CyBaHHIO BILUIMBY CTPYKTYPHUX HEOJHOPIZHOCTEN HA IIOBEPXHI MATrHITHUX IJIIBOK Ha
iX MarHiTHi Ta ONTUYHI XapaKTEPUCTUKU. 30KPEMA, TPOBEEHO AOCIIII)KEHHS YIbTPATOHKUX MIAPiB MarHiTHUX
IIJTiBOK BiCMYT 3aMillileHUX (pepUT-TPaHATIB Ta OAHOBUMIPHUX MarHiTopOTOHHUX KPUCTAiB. BcTaHOB/IEHO, 1110
BHMCOKOEHEPreTUYHa i0HHa 06pO6Ka MOBEPXHIi MigKIAIUHOK IPU3BOIUTH 10 (OPMYBaHHS NIEPEXiAHOrO Mapy Ha
rpaHuli ifKJIaAUHKMY i IIJIiBKY 3i IJIaBHOIO 3MiHOIO CKJIa7y, O O3BOJISIE KEPYBATU BEJIMYMHOK MarHiTOONITUYHOTO
eeKTy B Takux IJiBKax. Lle pru3BoAUTb 40 3MiHM TOUYKM KOMIIEHCallii MarHiTHOTO 3pa3Ka, a TAaKoX [0 3MiHU
BEJINYMHMY | 3HaKy MarHiTOONTUYHOTO e(peKTy. EKCiepuMeHTalbHO IPOJEMOHCTPOBAHO, MO €(PEKTHUBHICTD
pekpucTanisauii Ta MOPCTKICTh MOBEPXHi MIIiBOK NiFe rpu ornpoMiHeHHI HAHOCEKYHIHMMMU JIa3€PHUMU IMITyJIbCaMU

3aJIEXKUTD Bifl OBXXUHY XBUJIi JIa3ePHOTO BUIIPOMIHIOBAaHHSI. Briepie po3po6sieHo MeTo/ KepyBaHHs



BYCOKOYACTOTHOIO MAarHiTHOIO CIIPUMHSTI/IMBICTIO MarHiTHMX HAHOYACTUHOK 32 JOIIOMOTOIO 30BHIIIHBOTO
ITOCTIMHOTO MArHiTHOTO MOJIs I8 iX po3irpiBy 3MiHHUM MarHiTHUM nosieMm. [1okazaHo, 0 Bapilo4u BEJIUYMHY i
HAIPSIMOK I[TOCTiHOTO MAarHiTHOTO M0J151 3HaY€HHS BUCOKOYACTOTHOI MarHiTHOI CIIPUMHSTIUBOCTI MO>KHA
3MIHIOBAaTU B IE€CATKU Pa3iB. 3alIPONIOHOBAHO BUKOPUCTOBYBATH SIBUILE HEJIIHIMHOI 3a71€3KHOCTI MarHiTHOI
IIPOHUKHOCTI Bif, MarHITHOTO I10J151 /IJ1SI CTBOPEHHSI BUCOKOYYTJIMBUX MajlorabapuTHUX Gepo30HI0BUX AATUNKIB
MAarHiTHOTO NOJIS 3 TapaMEeTPUYHUM ITIOCUJIEHHSIM CUTHAJIIB. 3alIPOIIOHOBAHO METOIU CTBOPEHHS

BHCOKOI'PaJlieHTHUX MarHiTHUX IOJIB i3 33aHOI0 KOHPIrypari€to 3a JOIIOMOI0l0 CTPYKTYPOBaHUX MiIK/IaIUHOK.

2. The thesis is devoted to the study of influence of structural inhomogeneities on the surface of the magnetic
films on their magnetic and optical properties. In particular, the investigations of ultra-thin magnetic films layers
of bismuth-substituted ferrite garnets and one-dimensional magnetophotonic crystals were performed. It was
found that a high-energy ion treatment of substrates surface leads to the formation of a transitional layer on the
boundary between substrate and film with a smooth change of composition that enables to control the magnitude
of magneto-optical effects in such films. This changes the compensation point of the magnetic sample, as well as
magnitude and sign of magneto-optical effect. It was experimentally demonstrated that the effectiveness of
recrystallization and the roughness of NiFe films surface when irradiated by nanosecond laser pulses depends on
the laser radiation wavelength. For the first time, the method of managing of high-frequency magnetic
susceptibility of magnetic nanoparticles by using an external constant magnetic field for their heating by an
alternating magnetic field was developed. It was shown that varying the magnitude and direction of the constant
magnetic field, we can change the values of high-frequency magnetic susceptibility by dozen times. The
phenomenon of nonlinear dependence of magnetic permeability on the magnetic field was proposed to use for the
creation of high-sensitive compact flux-gate magnetic field sensors with parametric amplification of signals. The
methods of creation of high-gradient magnetic fields with a given configuration using structured substrates were
proposed.
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