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Tema. ViccnegoBaHune HENMMMHENHbBIX PEXMMOB PacnpoOCTPaHEHUS CMUH-BOMIHOBOrO CUrHana B
natepanbHbIX HEUOEHTUYHBIX CTPYKTYpax ¢ Y4ETOM MHOFOMOZAOBOCTW CMIUHOBBLIX BOSH.
Llenb. PaccMoTpeHne BAMsiHUA MEXMOLOBOM CBA3M HA pacnpeaeneHne NUHTEHCMBHOCTM
NOBEPXHOCTHbLIX MarHNTOCTaTUYHCKNX BOJH, PAcnpoCTPaHSIOLMXCA B naTeparnbHbIX BOMHO-
BOJax pasnunyHOWn WNPUHLIL. BbiiBNeHne BO3MOXHOCTU U3MEHEHUS KOIh(ULIMEHTA CBA3N C
NOMOLLLI0 BapbMPOBaHUSA MOLLHOCTM BXOAHOro curHana. Mertoabl. ViccnegosaHue
HeITMHENHbIX PEXMMOB PacnpoCTPaHEHUS CMMHOBbLIX BOSH OCYLLECTBNANOCH NYTEM
YMCNEHHOr0 MHTErPMPOBAHMSA CUCTEMBI ABYX CBA3AHHbLIX YpaBHeHU MH30ypra—JlaHgay.
PacueT 3Ha4YeHnn KoaduumeHTa CBA3M CNMHOBLIX BOSIH MeXAyY faTtepasnibHbIMn
BOSIHOBOAAMM U KO3hbbmUMeHTa NpOonopLMOHanbHOCTU MPOBOAMIICA METOAOM KOHEYHbIX
aneMeHToB. MeTo0M MUKPOMarHMTHOro MoaernmpoBaHus A nonyvyeHus KapT
pacnpeaeneHnsa gMHaMM4Yeckon HaMmarHMYeHHOCTM CMMHOBLIX BOSTH peLlanumchb ypaBHEHMS
Nanpay-JivBwuua—Tnnebepta. PesynbTaTbl. [1okasaHo, 4To pexnm paboTbl HENNMHEWHOMO
HanpaBMneHHOro OTBETBUTESNS HA OCHOBE flaTteparnibHON CUCTEMbI HEMAEHTUYHbIX
MWKPOBOJSTHOBOJOB onpeferiseTcs reoMeTpnuyeckummn napameTpamMmu CTpyKTypbl, @ UMEHHO,
OTHOLUEHNEM LUIMPUH MUKPOBONHOBOAOB. YUYeT HeO4HOPOAHOro pacnpenerneHms
BHYTPEHHEro MarHMTHOro Nosisi U U3MeHeHMe LLIMPUHbLI OOHOMO U3 MUKPOBOJSTHOBOJ 0B
NPUBOANT K U3MEHEHUNIO NOPOroBor MoLHocTn CBY curHana, npm kotopon HabnogatTes
ahPeKTbl UBMEHEHUS ANUHBI CBA3U CMMHOBBLIX BOMH N HEMUHENHOrO NepeKnioYeHns
curHana. O6cyxaeHue. 3aBUCMMOCTb AJIMHbI CBSA3U CMIMHOBbLIX BOMH OT MOLLHOCTH
BXOAHOro curHana obecneynsaeT BO3MOXHOCTb paboTbl HanpaBneHHOro OTBETBUTENS
MHGOPMALIMOHHOIO CUrHana B HENIMHENHOM pexxume. bnarogapsa BO3MOXHOCTU
NnepecTpPorKN NOOCkl YACTOT NYyTEM U3MEHEHUS BENNYMHBI MAarHUTHOIO NOJsi OKa3blBaeTCH
BO3MOXHbIM co3faHue yctponcts obpaboTtkn CBY curHana Ha npuHUunax MarHOHMKN, Taknux
Kak Henu-

HenHble AeMynNbTUNNEKCePbI, AenMTen MOLWHOCTU U HanpaBneHHble oTeeTBUTENM CBY
curHana.

Knoueenbie criosa: natepanbHble HEMAEHTUYHbIE BOMTHOBOAbI, CMMHOBAs BOMHA, YCTPOWCTBA
obpaboTkm CBY curHanos, OTBETBUTEND.
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Topic. Investigation of nonlinear propagation modes of a spin-wave signal in lateral
non-identical structures, taking into account the multi-mode spin waves. Aim. Consideration
of the effect of intermode coupling on the intensity distribution of surface magnetostatic
waves propagating in lateral waveguides of various widths. Identify the possibility of
changing the coupling coefficient by varying the power of the input signal. Methods. The
study of nonlinear propagation modes of spin waves was carried out by numerical integration
of a system of two coupled Ginzburg—Landau equations. The calculation of the values of the
coupling coefficient of the spin waves between the lateral waveguides and the proportionality
coefficient was carried out using the finite element method. Using micromagnetic simulation,
the Landau—Livshits—Hilbert equation was solved using the finite difference method to obtain
maps of the distribution of the dynamic magnetization of spin waves. Results. It is shown
that the mode of operation of a nonlinear directional coupler based on the lateral system of
nonidentical microwave channels is determined by the geometrical parameters of the
structure, namely, the ratio of the widths of the microwave channels. Inhomogeneous
distribution of the internal magnetic field and a change in the width of one of the microwave
lead to a change in the threshold power of the microwave signal, at which the effects of the
variation of the coupling length of spin waves and a nonlinear switching signal are observed.
Discussion. The dependence of the coupling length of the spin waves on the input signal
power allows the directional coupler of the information signal to operate in a nonlinear mode.
Due to the possibility of tuning the frequency band by changing the magnitude of the
magnetic field, it is possible to fabricate magnonic based microwave signal processing
devices, such as nonlinear demultiplexers, power splitters and directional microwave signal
couplers.
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