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Pedepar:

1. Inceprauifina po60Ta IPUCBIYEHA EKCIIEPUMEHTATBHOMY NOCJIiIKEHHIO YaCTOTHO-TI0JIbOBUX 3aJIEXKHOCTEN
(YI13) cnextpiB marnitoctatnuHux (MCK) Ta ribpugHux esekTpoMarHiTHo-crinoBux konusaHb (EMCK) y
O/IHOBICHOMY MOHOKpHUCTaJIiYHOMY 6apieBomy rexkcadeputi BaFe12019 3 KOHTPOJIbOBaHOI JOMEHHOIO CTPYKTYPOIO
(OC), a TakoK CKJIQIEHUX CTPYKTYP Ha Oro OCHOBI B MiJTiMETPOBOMY [lialla3oHi (MM-Zialla3oHi) 4acToT; po3pooLi
METOJIMKHU peryssipusauii nuaiapruyHoi gomeHHoi cTpykTypu (LIJC). 3anponoHOBaHO METOIUKY peryssipu3alii
LIIC B MOHOKpHUCTasiYHOMY 6apieBoMy rekcadepuri. [IpoananizoBano BiuB gkocTi peryasipusanii C Ha
xapakrepucTtuku crekrpa MCK B 6apieBoMy rekcadepuri i BCTAHOBJIEHO, 1110 NIPY MOJISIX PETyiapusaliii B Meskax
Hper = 3 : 3,6 KE BOaeTbcs NmigBUIIUTH iHTEHCUBHICTb HAlOIbII BUCOKOYACTOTHOI ToMeHHOi Moau MCK He meHII
HiDK Ha AS11 = 4,5 0b. Bniepiue 3adikcoBaHo sBuLie ribpuausanii HARHMUKYOI 110 YaCTOTi eKCIIeprMeHTaIbHOI MOAU
MCK B nactunui BaFel2019 3 BjacHOO €J1eKTPOMAarHiTHOIO MOJ010 KBapLlOBOTO JieJIeKTPUYHOro pezoHaropa ([P)



y ¢popMi aucka, gas tprox Tunis JIC — cmyrosoi JC (CIC), UAC i LIJC 3 BkmtoyeHHs MU CIIC npu NpUKIafieHHi
30BHILIHBOrO MarHiTHoro noJsis HO nepneHguKyIsipHO 1o Bici ierkoro HamarHivyBaHHs (HOoBJIH). BussneHo
OJIHOYaCHY ribpupusaniio 060x Hu3bkoyacToTHUX Moz MCK 3 eslekTpomarHiTHoo Mozoo [IP y nocimKyBaHii
CKJIaJIeHi! (pepuT-aieIeKTPUYHIN CTPYKTYpi 3 nonepennso cteopenumu LIIC i HIC 3 Bkmouennsamu CIC. Sk
HACJiJ0K, Ofipa3y TP TriOpuiHi KBa3ieJIeKTPOMAarHiTHi MoAy 6y OTPUMMaHi BIleplle HaBiTh IPY BiICYyTHOCTI MOJIiB
nigmarHiyyBaHHs. 3allpoONIOHOBAHO [lepeby0ByBaHUM QepuT-AiesleKTPUYHUI pe3oHaTop, MarHiTHa rnepedyroBa
4acTOT YOTMPbOX MO/, TiOPUIHUX €J1IeKTPOMAarHiTHO-CIIiIHOBUX KOJIMBaHb B SIKOMY IIPM NoniepeiHbo cTBopeHin 111IC
3 pomimkamu CIC moxnuBa 6inbm HiX Ha 1 I'Th npu 3Mizi nosst HO B mexxax O : 4,79 KE. [IpoBenieHO y3arajibHEHHS
Ta aHaJli3 BJIACTUBOCTEN BUCOKOYACTOTHOTO MarHiTHOTO riCTepe3nCcy NPpUTaMaHHOTO MOHOKPUCTANiYHUM
rekcadepuram M-Tuny. Briepiue excriepruMmeHTabHO [TOKa3aHo, 110 [IPY pO3MarHidyyBaHHi 6apieBoro rexcadpepury
IicJig yTBOPEHHS 3apOJKiB JOMEHIB 3BOPOTHOI HAMArHidyeHOCTi MUTTEBOTO 3MIlllEHHS TOMEHHUX MEX He
BifOyBa€eThCS 110 MOJAJIBIIOTO 3MEHIIEHHS 30BHIIIHBOIO MarHiTHoro nosisg HO Hisk4e neBHoi BennuuHU. Ha cepii
eKCIiepuMeHTiB BusBieHO akT 3cyBy UI13 MCK y BucokoyacTOTHY 06J1acThb. Lle 00yMOBI€EHO 3MEHIIEHHSIM

BEJIMYMHU 10151 HacuueHHs HHac 11 ToBCTUX 3paskiB (td > 100 MKm).

2. This work is dedicated to the experimental study of frequency-field dependences of magnetostatic (MSO) and
hybrid electromagnetic-spin oscillations (EMSO) in a single-crystal barium hexaferrite BaFe12019 with controlled
domain structure (DS), as well as composite structures on its basis; and to the development of the cylindrical
domain structure (CDS) regularization method. The method of CDS regularization in a single-crystal barium
hexaferrite has been proposed. The influence of the CDS regularization on the characteristics of the MSO
spectrum in the barium hexaferrite is analyzed and it is established that in the fields of regularization within the
limits Hreg = 3 : 3.6 kOe it is possible to increase the intensity of the high-frequency domain MSO mode by at least
AS11 = 4.5 dB. The phenomenon of hybridization of the lowest frequency experimental MSO mode in a BaFe12019
plate with electromagnetic mode of a quartz dielectric resonator (DR) in the form of a disk was recorded, for three
types of DS — stripe DS (SDS), CDS and CDS with inclusions of SDS with the application of an external magnetic
field HO perpendicular to the axis of easy magnetization (HODEAM). The simultaneous hybridization of both low-
frequency MSO modes with the electromagnetic mode of DR in the studied composite ferrite-dielectric structure
with pre-created CDS and CDS with SDS inclusions was revealed, as a result, three hybrid quasi-electromagnetic
modes were obtained simultaneously for the first time even in the absence of a magnetization field. Tunable
ferrite-dielectric resonator is proposed. The magnetic tuning of the four hybrid electromagnetic-spin oscillations
modes frequencies can be more than 1 GHz in such a resonator in the case of pre-formed CDS with SDS inclusions
at a change of the field HO in the range of 0 : 4.79 kOe, which is confirmed by the patent for the useful model. The
generalization and analysis of the properties of high-frequency magnetic hysteresis inherent to single-crystal M-
type hexaferrites was carried out. It has been shown experimentally that during the demagnetization of barium
hexaferrite after formation of inversely magnetized domain germs, the instantaneous displacement of the domain
boundaries does not occur until further reduction of the external magnetic field HO below a certain value. In a
series of experiments, it was found a shift of the MSO frequency-field dependence into the high-frequency region
because of the decrease of the Hsat value for thick specimens (tf > 100 um).
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