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II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka i3nyHUX OCHOB CTBOPEHHSI Ii6PUIHUX HAHOCTPYKTYP Ha OCHOBI (pepOMAarHeTHKiB,
aHTU(PEPOMArHeTHKIB i HAJIIPOBIIHUKIB 3 KEDOBAHUM HAANIPOBITHUM €(pEKTOM OJIM3KOCTi Ta MiXKIIapOBOIO

0OMIHHOIO B3aEeMOTi€I0
ITouaTok eTamy: 01.2024
3akiH4YeHHs eTamy: 12.2024
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IloBHe HaliMeHYBaHHS IOPUAUYHOI 0co0H (260 ITIB ¢izuyHOi 0c00H): [HCTUTYT MarHETU3MY

HanjionanbHoi akazemii Hayk Ykpainu Ta MiHiCTepCTBa OCBiTH i HAYKU YKpaiHu

Kopg 3a €IPIIOY: 23494128

Micue3HaxoaKeHHS: OysibB. Akaziemika BepHagncbekoro, 6yz. 36-6, M. Kuis, 03142, Ykpaina
dopma ByracHOCTI:
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InenTudikarop ROR: He zacrocosyerscs
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)
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Kopg, nporpamuoi kinacudikarnii BuzaaTKiB i KpeaguryBaHHs (KITKBK): 1030

dakTuuHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 1266.740




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

l'i6puHI HAHOCTPYKTYPH Ha OCHOBi (hepOMarHeTHKiB, aHTU(PEPOMArHeTHKIB i HAJITPOBIHUKIB 3 KEPOBAHOIO

0OMIHHOIO B3a€MOJI€I0 1J11 HOBITHBOI CIIIHTPOHIKM i MarHOHIKA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Hybrid nanostructures based on ferromagnets, antiferromagnets and superconductors with controlled exchange

interaction for the latest spintronics and magnonics

Pedepat yKpaiHCBKOIO:

Po3paxoBaHO e(EKTMBHE MarHiTHE I10J1€, 1[0 HABOJUTHCS B [IJIACKAX METAJI€BUX HAHOPO3MIPHUX CUHTETUYHHUX
antudepomarneTukax (CAD) exintuyHoi popmu mif, fi€lo GUPKYJISPHO NOJISIPU30BAHOTO iMITYJIbCY JIA3EPHOTO
BUIIPOMIHIOBaHHS, i TOKa3aHO, 0 JaHUN eeKT Mo>Ke OYTH 3aCTOCOBAHMH /JIS aKTUBALlii IPOLIeCiB KepyBaHHS
ctaHamu HamarHiueHocTi CA®. ITpouecu s1a3epHoi reHepariii MarHiTHOro 1oJis MOXyTb e(EeKTUBHO ITiJICHUIIIOBATHCS
PE30HAHCHUM 30YPKEHHSIM I171a3MOBUX KoJIUBaHb B mapax CA®. Po3pobseHo meTo 6e3pesakcaliliHoro
II€pPEMUKAHHS MarHiTHOrO CTaHy KOMipKY am’siTi KOMOGiHOBaHUM iMITyJIbCOM MarHiTHOTO I0JIs1 Ta CIiH-
II0JIIPMU30BAHOTO CTPYMY 3 YaCOBUMM 3aJIESKHOCTSIMU cIleliasibHoi popmu. [TokasaHo, 10 MarHiTHe nose
eeKTUBHO NepeBOUTh HAMarHiyeHiCTh KOMIpKU y CTaH 3 HalO6i/bII0O0 CIPUIHATIMBICTIO 10 Aii criiH-
[IOJISIPU30BAHOTO CTPYMY, 110 POOUTH NIPOLEC NepeMarHidvyBaHHsI MAaKCMMaJIbHO KOHTPOJIbOBAHUM Ta 3HDKY€E
IIKiTJIMBi BIUIMBY TEIUIOBUX (PIIyKTyaliil. 3HalieHe ONTUMasbHE CITiBBiTHOIIEHHS aMIUTiTy Y II0JIbOBOTO CUTHAITY
Ta CIiH-TIOJIIPM30BAHOTO CTPYMY [17151 3a0€3I1€YE€HHS PEXUMY MIBUKICHOTO 6€3pesaKcaliiiHoro nepeMuKaHHs
MarHiTHUX CTaHiB KOMipku nam’siti. [lokasaHo, 110 MJ1iBKY 3ai3o-iTTpieBoro rpaHary (YIG), BupoleHi Ha NifkiagKkax
ragosinieBoro rpaHary raiuito (GGG), 3a3HalOTh BIUIMBY PO3CiSIHUX I10JIiB, SIKi BUHMKAIOTh Y YaCTKOBO HAMAarHiveHOMY
napamardiTHomy GGG npy HU3bKMX TEMIIEpATypax i Mif, Ai€r0 30BHIIHIX MarHiTHUX 10J1iB. HanpyKeHicTh i
KOHQiryparuis 1jux noJis 3anexats Bif, popmu niaxnanku GGG i € ny>ke HeOJHOPIIHUMMU 110 BcboMy 1apy YIG.
BpaxoBylo4M Taky FeOMETPUYHY [10BEIiHKY, MO>KHA 3MiHIOBaTU (POPMY MiJKIAIKHU i, TAKUM YMHOM, 30€epiratu
MarHiTHe I10Jie OJHOPIGHUM I10 IIJIOLi ITIOBEPXHi, HANIPUKJIAJ, y KBAHTOBO-MAarHiTHMX CX€Max Ha OCHOBI CTPYKTYP
YIG/GGG.

Pedepar aHr1ilicbKOIO:

The effective magnetic field induced in flat metallic nanoscale synthetic antiferromagnets (SAF) of elliptical shape
under the action of a circularly polarized laser radiation pulse has been calculated, and it has been shown that this
effect can be used to activate the processes of controlling the magnetization states of the SAF. The processes of
laser generation of a magnetic field can be effectively enhanced by resonant excitation of plasma oscillations in the
SAF layers. A method of relaxation-free switching of the magnetic state of a memory cell by a combined pulse of a
magnetic field and a spin-polarized current with time dependencies of a special form has been developed. It has
been shown that the magnetic field effectively transfers the magnetization of the cell to a state with the greatest
susceptibility to the action of a spin-polarized current, which makes the magnetization reversal process as
controllable as possible and reduces the harmful effects of thermal fluctuations. The optimal ratio of the field
signal amplitude and spin-polarized current to ensure the regime of high-speed relaxation-free switching of
magnetic states of the memory cell has been found. It has been shown that yttrium iron garnet (YIG) films grown
on gadolinium gallium garnet (GGG) substrates are affected by stray fields that arise in partially magnetized
paramagnetic GGG at low temperatures and under the action of external magnetic fields. The strength and
configuration of these fields depend on the shape of the GGG substrate and are very heterogeneous across the
entire YIG layer. Taking into account this geometric behavior, it is possible to change the shape of the substrate
and, thus, keep the magnetic field uniform over the surface area, for example, in quantum magnetic circuits based
on YIG/GGG structures.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: MeToy akTuBaLii POLECiB KEPYBaHHS CTAHAMM HAMATHIYEHOCTi CHHTETMYHUX
anTudepomarsHetuki (CAQ) nig niero LUPKYJISIPHO MOJISIPU30BAHOTO IMITYJIbCY JIA3€PHOTO BUITPOMiHIOBAHHS i
MeToJ, 6e3pesiakcalifHoro IepeMUKaHHs MarHiTHOrO CTaHy KOMIpKY nam'siTi KOMGIHOBaHUM iMITyJIbCOM

MAarHiTHOrO I0JIsI Ta CIiH-TIOJISIPU30BAHOTO CTPYMY 3 YaCOBUMMU 3aJIEXKHOCTSIMU CIeLiasIbHOI (popMHU.

Hazpa HTII aHrsiichKoI0: A method of activating processes for controlling the magnetization states of
synthetic antiferromagnets (SAF) under the action of a circularly polarized laser radiation pulse and a method of
relaxation-free switching of the magnetic state of a memory cell by a combined pulse of a magnetic field and a
spin-polarized current with time dependencies of a special form.

HTII, axy nepenba4asiocsi CTBOPHUTH:
IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:
OTpHMaHi P€3yJIbTAaTH: MeToau, TEOPii

l'asy3s 3acTocyBaHHs: CriHTPOHIKA, MAarHOHIKa.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Merop akruBaiiii npoiieciB KepyBaHHs CTaHAMU HAMATHIYEHOCTI CUHTETUYHUX aHTU()EPOMATHETUKIB
(CA®) iz mieto HUPKyJISIPHO NMOJSPU30BAHOTO iIMITYJIbCY JIA3€PHOTO BUIIPOMIHIOBAHHS i METOJ, 6e3pesiakcaliiiHoro
[IepeMUKaHHS MAarHiTHOTO CTaHy KOMIpKY IIaM’siTi KOMGIHOBaHMM iMITyJIbCOM MarHiTHOTO I10J151 Ta CITiH-

IIOJISIPU30BAHOIO CTPYMY 3 YaCOBUMMU 3aJIEKHOCTSIMU CIellialbHOI GOpMHU.
ConiannbHO-eKOHOMIYHA crpsimoBaHicTb HTII: Minsumenns asromaTusanii BAPOGHUYMX POLIECIB
BnyiuB HTII Ha moBKiJjjis:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 01.2028
3aKiHYeHHs eTamy: 12.2028
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