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1. EnexTpomarHiTHO-CIIiHOBI 30yI)KeHHsI B pepuTax Ta cjabkux pepomarHeTukax

2. Electromagnetic-spin excitations in ferrites and weak ferromagnetics

Pedepar:

1. Incepralist NpUCBsY€HA PO3BSI3aHHIO 334a4 N0OY0BY aHATITUYHOI TE€OPii e(PeKTy PO3IENJIEHHS YaCTOT BJIACHUX
MAarHiTo-jieJIeKTpPUYHUX KOJIMBaHb y AMCKOBUX (DEPUTOBUX PE30HATOPAX, BUBYEHHS €(EKTIB BilONTTS
€JIEKTPOMarHiTHUX XBUJIb BiJ] IIapyBaTUX CTPYKTYP HA OCHOBi pepuTiB Ta c1abkux GpepoMarHeTrKiB, pO3BUHEHHS
Teopii MAarHOH-TJIA3MOH-TIOJIIPUTOHIB MiJIIMETPOBOTO [1ialla30HY B KOMIIO3UTHUX CTPYKTYPax 3 OJHOBICHUMU
¢depuramu. lucepTallis CKIAAAETbCS 3 ITSITU PO3AiiB. [lepimnil po3in IpUCBsYEHO Oy JiTepaTypu 32 TEMOIO
nucepratii. Y HbOMy pO3IVISIIAI0TECSI OCHOBU KJIACUYHOI €JIEKTPOJIMHAMIKM MAarHiTOBIOPSIKOBAHUX CEPEIOBUIL,
METOJI OTPUMAaHHS TEH30PiB MarHiTHUX IPOHUKHOCTE, Kiacuikallisi BAKOPUCTaHUX Y POOOTi
MAarHiTOBIIOPSIIKOBAaHUX MaTepialiB, TAKUX (PEPUTH 3 KyOiYHOIO KPUCTAIIYHOIO I'PATKOI0, OAHOBICHI reKcadepuTH Ta
cnabki pepoMarHeTUKu 3 aHi30TPOIIiEI0 TUITY «Ierka IIJIOIMHA» Ta iX MarHiTHI XapakTepucTuku. [IpoBeneHo orsy,

ny6Jtikalii, siki cToCcyioTbCs €(eKTy pOo3LeIJIeHHS YaCTOT a3MMYTaJIbHO-HEOAHOPITHUX MarHiTo-1ieJIeKTPUYHNX



MO/l y GEPUTOBUX IUCKOBUX PE30OHATOPAX Ta MIOCTABJI€HA 3a7a4a 00y J0BY HAOIMKEHOI aHaliTUYHOI Teopii
edekry. Y po3fini 3a3Ha4a0ThCsl OCHOBHI TEOPETUYHI POOOTHU, IPUCBSIYEHI BilOUTTIO €JIEKTPOMarHiTHUX XBUJIb Bif|
IIapyBaTUX CTPYKTYP 3 peputaMu. BkasyeTbcs Ha iX TOJIOBHUI HEZOJIK, a CaMe BifiICyTHICTh (Pa30BUX 3aJ1€’KHOCTEN
KOMILJIEKCHOTO KoeQillieHTa BilOMTTS €JIEKTPOMArHiTHUX XBUJIb Bifl TAKAX CTPYKTYP, Ta (POPMYJIIOETHCS 337,a4a
noran6IeHOro BUBYEHHS eeKTiB BiIOMTTS €JIeKTPOMAarHiTHUX XBWJIb Bifl IapyBaTUX CTPYKTYP 3 peprutamu Ta

cnabkumu hepomMarHeTuKaMu.

2. The thesis is devoted to the solution of problems of development of disk ferrite resonators magneto-dielectric
eigen-oscillations frequencies splitting analytical theory, studying of effects of electromagnetic waves reflection
from layered structures based on ferrites and weak ferromagnets, development of microwave range magnon-
plasmon-polaritons theory in composite structures with uniaxial ferrites. The thesis consists of five sections. The
first section is devoted to a review of the literature on the topic of the dissertation. It discusses the basics of
classical electrodynamics of magnetically ordered media and methods of magnetic permeability tensorsobtaining,
reviews the classification of magnetically ordered materials such as cubic ferrites, uniaxial hexaferrites, weak
ferromagnetic with “easy plane” anisotropy type and theirs magnetic characteristics. A review of the publications
on the effect of frequency splitting of azimuthally-inhomogeneous magneto-dielectric modes in ferrite disk
resonators is carried out, and the problem of constructing an analytical approximate theory of the effect is set. In
this section the main theoretical works devoted to the reflection of electromagnetic waves from layered structures
with ferrites are listed. Their main disadvantage, namely the absence of phase dependences of the complex
reflection coefficient of electromagnetic waves from such structures, is pointed out and the problem of in-depth
study of the electromagnetic waves reflection effects from layered structures with ferrites and weak ferromagnets
is formulated. The known literature on surface plasmon-polaritons is analyzed. It is noted that despite the
widespread use of surface plasmon-polaritons in the optical range, their studies in the microwave range are
insufficient. The problem of developing a more complex theory of magnon-plasmon-polaritons in the millimeter
range is formulated. In the second section of the thesis it is shown that the effect of frequency splitting of
magneto-dielectric modes can be used in reciprocal and non-reciprocal devices of centimeter, millimeter and
submillimeter waveranges. In the sectionan unambiguous correspondence between the polarization of magneto-

dielectric modes of cylindrical symmetry resonators and signs "+" and "-

of azimuthal indices, which describe the
distributions of electromagnetic fields of these modes was demonstrated. An analytical approximate formula for
the calculation the magnitude of the frequency splitting of azimuthally inhomogeneous degenerate modes of a
ferrite disk resonator in both above resonant and below resonant regionswas also found. Thus, for various types of
ferro-garnets and ferro-spinels in the aboveresonance region, the splitting amounted to 0.56-5.6 GHz and 5.6-14
GHz, respectively. It is noted that, in contrast to ferro-garnets and ferro-spinels, in hexaferrites the effect takes
place in both above resonant and below resonant regions and its value varies between 2.8-16.8 GHz and 4-17 GHz,
respectively. A satisfactory coincidence between theoretically calculated splitting values and the results of
experimental studies of this effect in the millimeter range, presented in the literature, is obtained. It was proposed
to consider this effect as an alternative to ferromagnetic resonance in the millimeter range, with such advantages
as the possibility of using small magnetic fields and set the initial frequency of the resonator by varying its
geometric dimensions.
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