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Pedepar:

1. Incepranis NpUCBsAYEHA AOCIIIPKEHHIO [IOBEAiHKY CIIIHOBUX Ta aKyCTUYHUX XBUJIb B CUCTEMAX 3
HEOJHOPIIHOCTSIMY, B SIKMX ITOPYIIYETLCSI CUMETPIisl iHBEPCii MPOCTOPOBOI OCi, Ta 3 MarHiTONPY>KHUMU Je(deKTaMu.
3oKkpema, po3rsIaeThCs BIJIMB IIOPYLIEHHS CUMETPii iHBepcii IpocTopoBoi oci Ha MeXi IBOX (pepoMarHeTHKIB Ha
POBIIOBCIOJIKEHHS CIIIHOBUX XBUJIb, MOJI€JIb 30y/I)KEHHSI 00'€MHUX CIIIHOBUX XBUJIb aKyCTUYHOIO xBUJel0 KoceBuua
Ta BIUIMB MAaTHITHUX BKJIIOYE€Hb B IPY)XHIM CUCTEMI Ha PO3IOBCIOJKEHHS aKyCTUYHUX XBUJIb. CydacHUH CTaH
po6eM, sIKi iCHyI0Tb Ha TenepilHiii MOMEHT CTOCOBHO BIUIMBY HEOLHOPITHUX AedeKTiB Ha MarHiTHI BJIaCTUBOCTI
MmarepiaJis, Biflo6paskeHUIl y Nepliil YacTuHI HaBeJeHoi poOOoTH. Besrka KislbKiCTh pO06iT IPUCBSIYEHA OIUCY
eeKTiB B MarHiTHUX MaTepianax 6e3 LieHTpa iHBepcii, poTe 1151 BCiX MaCUBHUX MaTepiaiiB epektu ciadki. Tomy
yBary MpMBEPHYJIU OPYLIEHHS! CUMETPIi iHBepcii B IKOCTI HEOJHOPITHUX iHTep(EICiB, NepeKTHUX MapiB HA

noBepxHi. B 3anaHiil TemMaTtuli 6arato BaKJIMBUX 33/ay4 1e He BupimeHo. OfiHa 3 TaKUX - 1je YpaxXyBaHHS BIIUBY



MEXi pO3JiJy, B sIKill MOPYIIYETbCSI CUMETPis iHBepcii. Kpim Toro, aHani3 pobiT po NepcrneKTUBHICTb NOEIHAHHS
riepeBar MarHoHikyY 3 OHOHIKOIO B HAHOEJIEKTPOHIlLli 1a€ 3aIUT Ha JOCiIKEHHS METOIiB 30yI>)KeHHS CIIIHOBUX
XBUJIb B TOHKUX IJTiBKaX [MOBEPXHEBUMM aKyCTUYHVMMU XBUJISIMU i BUPIlIEHHS [TPOGJIEMU HIBUIKOTO AEMI(YBaHHS
CIIiIHOBUX XBUJIb 32 PaXYHOK MarHiTOaKyCTUYHUX IPUCTPOiB. HacTUHA Ipyra NpUCBsY€Ha BUBUEHHIO [TOBEIiHKA
CIIiIHOBUX XBUJIb B CUCTEMI IBOX (PEPOMATHETUKIB Ha MEXi SIKMX IOPYIIEHA CUMETPid iHBepcii npocTopoBoi oci. Ha
OCHOBIi TEOPETUYHOI MOJ€JIi, III0 BpaXOBY€ BIUIUB IOPYIIEHHS CUMETPii TUIY iHBEpCii MPOCTOPOBUX OCEN HA MEXKi
MiX JBOMa (pepoMarHeTrKamu CKiH4€HHOI TOBIMHU Ha 30y/I)KEHHSI CIIIHOBUX XBWUJIb, OTPMMAHO J0JaTKOBY YMOBY
IO 3aKOHY AMCIepcii, o MoguQiKye JMCKPETHUN CIIEKTP JO3BOJIEHUX YaCTOT. BCTaHOB/IEHO, 10 3HAYEHHS
rapaMeTpa IOpPYyLIeHHS CUMeTpii TpornopLiliHO 3HaYeHHI0 OOMIHHOI KOHCTAaHTH B TOHKOMY HEOJHOPiZHOMY Miapi
rpaHuli MK MaTtepiasaMuy Ta 3BOPOTHO NPOIOPLiMHO TOBIMHI MeXi MK pepoMarHeTukaMu. 3'siCOBaHO YMOBU
[IOCUJIEHHS BILUIMBY [IapaMeTpa NOPYIIEHHs! CUMeTpil iHBepcii Ha rpaHuLji 1BOX (epOMarHeTHKiB Ha 3MiHU 3HAYEHHS
KoeillieHTa MPOXOPKEHHSI YU BilOMTTS CIIiHOBOI XBUJIi Bif] PaHNULIi Ta 3MiHM 3HaUY€HH4 i 3HaKa pa3zoBOro 3CyBy MiX
(dazamu CIiHOBOI XBUJIi, 1110 IIPOLIA Ta WO Nafae. TakuM YMHOM, IapaMeTp [OPYIIeHHSI CUMETPIi € 0AaTKOBUM
(daxTOpOM yIpaBiiHHS (Pa30BUM 3CYyBOM. BcTaHOB/IEHO, 1[0 €(PEKT HEB3AEMHOCTI BUHUKAE IIPU PO3NOBCIOIKEHHI
CIIiIHOBOi XBMJIi B CUCTEMi IBOX OJJHAKOBUX ()€pOMArHETHKIB B PE€3YyJIbTaTi IOPYIIEHHS! CUMETPIl iHBepcii
IIPOCTOPOBOI OCi Ha rpaHulli MK HUMU. BU3Ha4eHO, 0 BeJIMYMHA [IapaMeTpa NOPYIIEeHHsI CUMeETpii iHBepcii Ha
MeXi MK IBOMa pepOMarHiTHUMU MaTepiajlamu MoKe BUCTYIIaTh METOJ0M KEPYBAaHHS KyTOM HeJIiHifiHOI CIIiHOBOI
XBUJIi (KyT BiIXMJIEHHS HAMarHi4€HOCTi BiJil OCHOBHOI'O CTaHy) B PyrOMY Marepiasi npu 30y KeHHi JiHiAHO]
CIiHOBOI XBUJIi B IEpLUIOMY. Y YaCTHHI TPETiil 3[iliICHEHO TEOPETUYHE MOJEIIOBAHHS 30YIPKEHHS 06'€MHUX CIIIHOBUX
XBWIb Y GEpOMarHiTHii cucTemi NoBepxHEBOIO aKyCTUYHOO XBuiielo KoceBrya B Iy1aHapHOMY AedeKTHOMY Iapi.
Ha ocHOBi TeopeTnyHOI MOJeJli BUBHAaYE€HO YMOBHU 117151 30YIPKEHHSI MAKCUMaJIbHOI aMILJIITYAU MarHiTHUX 30y/1>KEHb.
B yeTBepTOMY PO31ijli TEOPETUYHO AOCIIIKEHO KJIAC MATrHITO-aKyCTUYHUX [IPUCTPOIB, Y SIKUX CUTHAJ I€PEHAETHCS
aKyCTUYHUMU XBUJISIMU, TOJ] IK MarHiTHE I0JI€ Kepye MOTO MOIMPEHHSIM Ye€pe3 MarHiTONPYKHi B3aeMOZii B TOHKUX
i30J7IbOBaHVIX MAarHiTHUX BKJIIOYEHHS. BM3Hau€HO, 0 3MiHIOIOUU IPUKJIAJ€HE MarHiTHe I10J1€, MOXKHA 3MiHUTHU
PE30HAHCHY 4aCTOTY, [IPY SIKiil Nafaodi akyCTUYHI XBUJIi TNiOpUIU3YIOTbCS 3 MArHITHUMU PEKAMaMU BKJIIOUEHb.
[TokazaHo, 110 YaCTOTHA 3aJIeKHICTb KoeillieHTa BilOMTTS XBUJIb Bifl BKJIIOUYE€Hb Mae (paHONOAiIOHY JiHiiHY popMmy,
sIKa 0CO0OJIMBO YyTJ/IMBa 1O MarHiTHoro gemmn@ysaHHs. [TokasaHo, 1110 MeTamaTepiasbHUN MifXiz, SIKU [oJsrae y
PO3ryAali aKyCTUYHOI XBUJIi B I1€PIOJMYHOMY MAaCHBi, YTBOPEHOMY TOHKMMU MarHiTHUMHU LIapaMy B HEMAarHiTHIiN
MaTpHulli, CTIpaBJli KOPUCHUM 111 MATHITOAKyCTUKA. BCTaHOBJIEHO, 1O riOpUIHI MeTaMarepianu, yTBopeHi 1D
MacuBaMy Pe30HATOPIB, 361/b1IYIOTH BIIJIMB MarHiTOIPY>KHOT'O 3B'SI3Ky Ta 3MEHIIYIOTh MarHiTHi BTpaTy Ipu
3aracasHi ['in6epra. PO3ryIsiHYTi CTPYKTYpU PETyI0I0ThCS 3aCTOCOBAHMM I10J1EM 3MillleHHS i IeMOHCTPYIOTh 6araty i
CKJIaJIHy [TOBEJiHKY, TaKy $K iHIyKOBaHa Nepenaya Ta acumeTpist boppmana. [IpunyckaeTbcsl, o XapaKTePUCTUKH,

[I0OKa3aHi TYT, BUABJIATLCS KOPUCHUMU IIPY CTBOPEHHI JaTYMKIB, ITyCKaviB Ta pafiio4aCcTOTHUX MOLYJIATOPIB.

2. The dissertation is devoted to the research of the behavior of spin and acoustic waves in systems with
inhomogeneities in which the broken inversion spatial axis symmetry and with magnetoelastic defects. In
particular, the influence of the broken inversion spatial axis symmetry at the boundary of two ferromagnets on the
propagation of spin waves, the model of excitation of bulk spin waves by Kosevich's acoustic wave and the
influence of magnetic inclusions in the elastic system on the propagation of acoustic waves are considered. The
current state of the problems that currently exist regarding the influence of inhomogeneous defects on the
magnetic properties of materials is reflected in the first part of this paper. A large number of works are devoted to
the description of effects in magnetic materials without an inversion center, but for all massive materials the
effects are weak. Therefore, attention was drawn to the broken inversion symmetry in inhomogeneous interfaces
and in defect layers on the surface. In a given topic, many important problems have not yet been solved, one of
which is to take into account the influence of the boundary interface in which the symmetry of inversion is broken.
In addition, the analysis of the perspects of combining the advantages of magnonics with phononics in
nanoelectronics gives a request to study methods for excitation of spin waves in thin films by surface acoustic
waves and to solve the problem of rapid damping of spin waves due to magnetoacoustic devices. Part two is
devoted to the study of the behavior of spin waves in a system of two ferromagnets on the boundary of which the



symmetry of the inversion of the spatial axis is broken. Based on the theoretical model, which takes into account
the effect of broken inversion spatial axis symmetry at the boundary between two ferromagnets of finite thickness
on the excitation of spin waves, an additional condition to the dispersion law is obtained, which modifies a discrete
spectrum of allowed frequencies. It is established that the value of the symmetry breaking parameter is
proportional to the value of the exchange constant in the boundary layer between materials and inversely
proportional to the thickness of the boundary between ferromagnets. It is found conditions for increasing the
influence of the inversion symmetry breaking parameter at the boundary of two ferromagnets on a change in the
value of the coefficient of transmission or reflection of the spin wave from the boundary and on the value and sign
of the phase shift between the phases of the transmitted and the incident spin wave. Thus, the symmetry breaking
parameter is an additional factor of phase shift control. It is established that the nonreciprocity effect occurs when
the spin wave propagates in a system of two identical ferromagnets as a result of breaking the symmetry of the
inversion of the spatial axis at the boundary between them. It is determined that the value of the inversion
symmetry breaking parameter at the boundary between two ferromagnetic materials can be a method of
controlling the angle of the nonlinear spin wave in the second material when the linear spin wave is excited in the
first. In the third part, the theoretical modeling of the excitation of bulk spin waves in a ferromagnetic system by a
surface acoustic Kosevich wave in a planar defective layer was carried out. On the basis of the theoretical model
the conditions for excitation of the maximum amplitude of magnetic excitations were determined. The fourth
section theoretically investigated the class of energy-efficient magneto-elastic devices in which signals are carried
by transverse acoustic waves while the bias magnetic field controls their scattering from a magneto-elastic slab. It
is determined that by tuning the bias field, one can alter the resonant frequency at which the propagating acoustic
waves hybridize with the magnetic modes. It is shown that the frequency dependence of the the waves’ reflection
coefficient from the inclusions has a Fano-like lineshape, which is particularly sensitive to magnetic damping. It is
shown that the metamaterial approach is to consider an acoustic wave in a periodic array of thin magnetic layers
embeded in a nonmagnetic matrix is really useful for magnetoacoustics. Hybrid metamaterials, formed by 1D
arrays of resonators, magnify the effect of magnetoelastic coupling upon the acoustic scattering, thereby
mitigating the Gilbert damping to tolerable levels. The considered structures are regulated by the applied
displacement field and demonstrate rich and complex behavior, such as induced transmission and Bormann
asymmetry. It is assumed that the characteristics shown here will be useful in the creation of sensors, starters,
radio frequency modulators and tunable magnetic devices.
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