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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KinetnyHi, TepMoAMHaMiuHi Ta MarHiToguHaMiyHi eexTy B 6araTo4acTUHKOBUX, KBAHTOBUX i ME30CKOMIYHUX

CHUCTEMAX

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Kinetic, thermodynamic and magnetodynamic effects in multiparticle, quantum and mesoscopic systems

Pedepar yKpaiHCBKOIO:

BuBdeHo cnienu@ivHi BIaCTUBOCTI AUHAMIKY JOMEHHMX CTiHOK (pepiMarneTuka rnobausy 06s1acTi KoMIeHcalii
op6iTaJIbHOrO MarHiTHOro MOMEHTY: [lepexi/ B HecTallioHapHUI pexxuM. Llell peskum CylpoBOIKY€ETbCSI CUIIbHO
HEJIIHIHOIO IMHAMIKOIO BHYTPIIIHBOI HAMArHi4eHOCTI, Ka OXOIUIIOE INPOKUIN YaCTOTHUH Jialla30H ax Jo
teparepl,. JlaHnii epeKT MO>KHa BUKOPUCTOBYBATH [IJ1s1 reHepallii iMITyJIbCiB CMiIHOBUX XBUJIb, IO MAIOTh BUCOKI
YaCTOTH Ta BEJIMKI IPYIOBi IIBUJIKOCTI. EKCIEpUMEHTaNIBHO Ta TEOPETUYHO MIPOJEMOHCTPOBAHO, 1O HEJiHilIHA
CIIiH-XBUJIbOBA IMHaMiKa MoXe iHilliloBaTu e(peKTUBHY PE30HAHCHY B3a€MOJIiI0 Mi’K HEPE30OHAHCHUMU MarHOHHUMU
MOJaMHU B IMCKax 3ajli30-iTpieBoro rpanara. JoCiiipKeHo 4aCTOTH CIIIHOBUX XBUJIb Ta aMIUIITyOy NpeLecii B
IBoLIapoBOMY BaH-zep-BaanbciBcbkomy aHTUGepomarHeTuky CrSBr nif Iiero 30BHIIIHIX MarHiTHUX MOJIB,
IIPUKJIAJI€HYX B3LOBX IUIOWUHY 1mapiB. KoHyernuio o6MiHHOI pesakcauii bap'sixtapa 3acTOCOBaHO 110 ONUCY
CIIiHOBOi AMHaMIK/ aHTU(PEPOMArHeTUKIB [1JI1 YUCTUX OOMIHHUX B3a€MO/Iil CITiHiB 3 TOYHUM BPaXyBaHHSIM €(eKTiB
[O37IOBXXKHBOI €BOJIION MiArPaTKOBUX CHiHiB. [TpoaHanizoBaHo AesKi HeTpUBiaJibHi 0CO6INBOCTI OOMIHHOI CITiHOBO]
€BOJIIOLLii BUCOKOHEJIIHIMHUX CTaHiB, BKJIIOYAOYM AMHAMIYHO iHAYKOBaHY HEEKBIiBaJIEHTHICTD MiJI'PaTKOBUX CIIiHIiB Ta
IOBrO>KUBYYi OJIHOPi/iHI B IPOCTOPi CMiHOBI KOJIMBaHHS 3 OOMIHHMMMU YacTOoTaMM. JlOCIIiZPKEHO MarHiTHi
BJIACTMBOCTI HAHOJYCKIB, pO3MillleHUX BCEPENVHI a00 MM06JIN3Y KPYTJIOrO OTBOPY B EPIEHAUKYJISIPHO
HaMarHideHiil maTpuli aHTUAUCKiB. TpuBUMIipHI TonosoriuHi 3apsau (iHgekcu Xomnga) po3paxoBaHO IJ1s1 OKPEMOTO
BUIIaJIKy TPUBUMIPHUX TOIIOJIONIYHUX MATHITHUX COJIITOHIB — TOPOifa/IbHUX XOINQIOHIB Y HUIIHAPUYHUX Ta
cpepuuHux HepomMarHiTHUX HaHOYaCTUHKaX. OTPUMaHO NMPOEKLiNHUI OlepaTop, KUl TOYHO ITEPETBOPIOE
HEOIHOPiJHE y3arajbHEHE rojIoBHE pPiBHSIHHSA HakanzimaHa-1IBaHLira s BiiloBigHOI YaCTUHY CTaTUCTUYHOTO
oneparopa CUCTEMMU IIIOC PE3EPBYyap, IKUN MiCTUTh HEOAHOPINHUI HEPEJIEBAHTHUI YJIEH i BKIII0Ya€ II0YaTKOBI

KOpeJisiLii, B ONHOPiiHE PiBHSIHHSL.

Pedepar aHIJIiHCBKOIO:

Specific properties of the domain walls dynamics of a ferrimagnet near the orbital magnetic moment
compensation area have been studied: the transition to a non-stationary regime. This regime is accompanied by
strong nonlinear dynamics of the internal magnetization, which covers a wide frequency range up to terahertz.
This effect can be used to generate spin wave pulses with high frequencies and group velocities. It has been
experimentally and theoretically demonstrated that nonlinear spin-wave dynamics can initiate an effective
resonant interaction between non-resonant magnon modes in yttrium iron garnet disks. The spin wave
frequencies and precession amplitudes in the two-layer Van der Waals antiferromagnet CrSBr under the action of
external in-plane magnetic fields are investigated. The concept of Baryakhtar exchange relaxation that accurately
accounting for the effects of longitudinal evolution of sublattice spins is applied to describe the spin dynamics of
antiferromagnets for pure exchange interactions of spins. Some nontrivial features of the exchange spin evolution
of highly nonlinear states are analyzed, including dynamically induced nonequivalence of sublattice spins and
long-lasting spatially homogeneous spin oscillations with exchange frequencies. The magnetic properties of
nanodisks placed inside or near a circular hole in a perpendicularly magnetized matrix of antidisks are studied.
Three-dimensional topological charges (Hopf indices) were calculated for a special case of three-dimensional
topological magnetic solitons - toroidal Hopfions in cylindrical and spherical ferromagnetic nanoparticles. A
projection operator was obtained that exactly transforms the inhomogeneous generalized master



NakajimanZwanzig equation for the corresponding part of the statistical operator of the system plus the reservoir,
which contains a non-homogeneous irrelevant term and includes initial correlations, into a homogeneous
equation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Metoauka reHepatiii iMItysibCiB CIliHOBMX XBUJIb, [0 MAIOTh BUCOKi 4aCTOTH Ta
BEJIMKI IPYIIOBi IBUAKOCTI, B pepiMarHeTukax. TeopeTuyHa Mozesib KOHTPOJIIO HEJTHIMHUX TapaMEeTPUYHUX
MarHOHHUX IIPOLECIB [JI1s CTBOPEHHS €KCIIepPUMEHTAIbHOI I71aTGOPMU IIaPaMeTPUIHOTO PEXMMY KIIACUYHUX Ta
KBaHTOBUX pO3paxyHKiB. Teopisl ClliHOBUX XBUJIb B BOIIAPOBOMY BaH-nep-BaanbciBcbkomy aHTU(EPOMArHeTUKY

CrSBr mif, gieto 30BHIIlIHIX MArHITHUX TOJIiB.

Ha3zpa HTII aHri#icbKo¥0: Method of generating spin wave pulses with high frequencies and large group
velocities in ferrimagnets. Theoretical model of control of nonlinear parametric magnon processes for creation of
experimental platform of parametric regime of classical and quantum calculations. Theory of spin waves in double-
layer Van der Waals antiferromagnet CrSBr under the action of external magnetic fields.

HTII, sixky nepen6ayasiocss CTBOPHUTH: CTBOPEHO
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpmvxaHi P€3yJbTaTH: Meroau, Teopii, rinoresu
l'asmy3b 3acTOCyBaHHS: HaHoesleKTpOHiKa
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Meronyvika renepatiii iMIysibCiB CrliHOBUX XBUJIb, 110 MAIOTh BUCOKI YaCTOTH Ta BEJIMKI TPYIIOBI
MIBUAKOCTI, B (pepiMarHeTrikax. TeopeTnyHa MOAEJb KOHTPOJIIO HeJIiHINHUX TapaMeTPUYHUX MAarHOHHUX ITPOIIECiB
L7151 CTBOPEHHS €KCIIEPUMEHTAJIbHOI IJIaTPOPMU TapaMETPUYHOTO PEXXUMY KIACUYHUX Ta KBAHTOBUX PO3PaXyHKIB.
Teopis criHOBUX XBUJIb B JBOIAPOBOMY BaH-nep-BaanbciBcbkoMy aHTUGepoMmarHeTuky CrSBr mig, [1iero 30BHIIIHIX
MarHiTHuX noJis. TeopeTnyHa MOJEJb CIIIHOBOI JUHAMIKY aHTU(QEPOMAarHeTUKIB /1711 YUCTUX OOMIHHUX B3a€EMOIN
CIIiHiB 3 TOYHMM BpaxyBaHHSIM e(eKTiB I103/10BKHbOI €BOJIIOL] MiAIpaTKOBUX CHiHiB. Teopis HeB3aeMHOCTI
[IOLIMPEHHS CIIIHOBUX XBUJIb B 3aJIESKHOCTI Bif] B3a€MHOI OpieHTallii HAMarHiveHOCTe! WapiB i IPUKIALEHOTO
MarHiTHOT'O M0JIs1 B TOHKUX (PepOMAarHiTHUX ABOIIAPOBUX CTPYKTYPaX 3 MJIOIMHHOIO HAMarHiyeHicTIo 3
ypaxyBaHHSM MiXIapoBoi 06MiHHOI B3aeMOJii Ta BHYTPIlIHBOI i MDKIIAPOBOI ANUIIOJIBHOI B3aeMozii. MeTog,
PO3paxyHKy TPUBUMIPHMX TOIOJIOTIYHUX 3apsifiB (iHaekcis Xonda) TopoifanbHuX X0N(ioHIB y LUMIHIPUYHUX Ta
cpepuuHux HepoMarHiTHUX HaHOYaCTUHKAX. [IpoeKUifiHuI onlepaTop, SIKU TOYHO NEPETBOPIOE HEOQHOPiAHE
y3arajJibHeHe rojIoBHe piBHSHHS HakansimaHa-1lBaHuira ajis BillIOBigHOI YACTMHU CTAaTUCTUYHOIO OIlepaTopa
CHUCTEMH IVIIOC PE3EPBYyap, IKUI MiCTUTh HEOJAHOPIIHUI HEPEJIEBAHTHUI YIEH i BKJII0Ya€ NI0YaTKOBI KOpeJIsllii, B

OLHOPiIHE PIBHAHHA.

ConiasibHO-eKOHOMIYHA cripsiMmoBaHicTh HTII: Inme (Pesysnbratu 1OCTiKEHD € BAKIMBUMU 3 TOYKU
30py QpyHIAaMEeHTaNIbHOI (PO3BUTOK METO/IiB MaTeMaTU4YHOI (i3UKM) Ta MPUKIAAHOI HayKu (Pi3nyHi OCHOBU

TeJIeKOMYHIKal[ilHUX cruCTeM MalibyTHbOTIO, CUCTEM 0€3I1eKU i KOCMIYHOIO 3B'3Ky, iHpOpMaLiliHUX TEXHOJIOTIH).)
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
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