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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

EnemeHTN HaZBUIKUX HEHPOHHUX CUCTEM HAa OCHOBI aHTH(EPOMarHiTHUX CIIIHTPOHHMX HAHOCTPYKTYP.

Haspa po6oTH (aHrJ1)

Elements of ultrafast neuron systems on the basis of antiferromagnetic spintronic nanostructures.

Pedepar (yxp)

Po3po6s1eHO TEOpeTUYHY MOMENb TeHepaTopa CUTHAJiB TepareploBOro [Oialla3oHy YacTOT HA OCHOBI BUCOKOZOOPOTHOTO
JlieJIeKTPUYHOTO Pe30HaTopa 3 BKIIOYEHMMU Y HbOro aHTtudepomarHitiumu (AOM) criiHoBumu ocuunstopamu Xosa (COX) ta
NIPOAHAJII30BaHO EJIEKTPOAMHAMIUHI BJIACTUBOCTI TaKOro IHPUCTPolo. [IpoaHasni3oBaHO IPOLECU CHHXPOHIi3alii KOJIMBaHb
HamarHideHocTi B AODM COX 1mKo3e(dCOHIBCbKOTO TUILY i BUBHAUEHO YMOBU €(eKTUBHOI CUHXpOHi3auii Takoro COX i3 30BHilIHIM
MOHOXPOMAaTUYHUM CUTHAJIOM pi3HOI 4acToTW Ta aMmIuiiTynu. IIpoBefieHO TEOpeTUYHHUiI aHaji3 Ta ONTHUMisalilo Mofesnei
MPUCTPOIiB Ha OCHOBI AOM CIiHTPOHHMX HAaHOCTPYKTYP i BCTAHOBJIEHO, 10 BUXiJHA MOTYKHICTb reHEpaTOpa CUTHAJIB HA OCHOBI
Kinbkox AOM COX, po3MillileHuX BCepeOyHi IieJeKTPUYHOrO PEe30HATOPA, 30ibLUIyeThCs 3i 301/BIIEHHSIM 4acCTOTU OOepTaHHS
MarHiTHux nigrpatok AQM mapy COX, a Takox 3i 36ismbieHHsIM KinbkocTi COX. ITokasaHo, W0 IS leTeKTopa TepareploBuX
curHasniB Ha ocHOBi AQM TyHeJIbHOrO KOHTAKTy MiI0Mpaloyy IUIONLy IONEePEeYHOro Mepepisy KOHTAKTy Ta TOBUIMHY TYHEJIbHOTO
6ap’epy, MOXXHa B IIMPOKMX Me’KaxX 3MIHIOBATU OIp, €MHICTb Ta iHOYKTMBHICTb CHUCTE€MH, SIKi, B CBOIO 4EPTy, BIIJIMBAIOTb Ha
€JIEKTPOJMHAMIYHI XapaKTEPUCTUMKMA [ETEKTOpa. Brepiue 3ampoloHOBaHO IiAXil [Jjsi PO3AUJIEHHS Ta XapaKrepusanii
IVCUNATUBHUX [IPOIECiB, IO IpOTiKaloTh B 00'eMi aHTudepoMarHeTuka Ta Ha iHTepdelici MDK aHTHUdepOMarHeTUKOM i
dpepomarnerukom. JlocizkeHa criHoBa AuHamika aHTH(EPOMarHeTHKIB P HasSBHOCTI aTOMHUX AMUCJIOKALiN i MOPOAKYBaHUX
HUMM CIiHOBUX AMCKJIiHAIi#. 3pO6IeHO KOPOTKU OIJIsA]] aJbTePHATUBHUX (PEHOMEHOJIOTIYHUX MiIXOZiB /10 CIiHOBOI MTUHAMIKU
aHTU(dEepOMarHeTHKIB 3 OIJIsAy Ha Cy4acHHMH iHTepec A0 HaAUmBUIKICHOI criHOBOI guHamiku Ta ii 3actocyBaHHs. Po3pobseHi
MacCHBU aCUMETPUYHMX CUHTETUYHUX (DEpiMarHeTUKiB 3 TEMIIEPAaTypPHO KEPOBAHOIO MIXIIAPOBOIO B3AEMO/IIEI0 YEPE3 IIPOIIAPKHU

po3baBieHnx pepoMarHeTuKiB, K PyHKIIOHAIbHI €JIeMEHTH Cy4aCHUX MTPUCTPOIB CIIHTPOHIKY Ta MarHOHIKH.
Pedepar (aHr1)

A theoretical model of a terahertz frequency signal generator based on a high-quality dielectric resonator with
antiferromagnetic (AFM) spin Hall oscillators (SHO) included in it has been developed and the electrodynamic properties of such
a device have been analyzed. The processes of synchronization of magnetization oscillations in AFS of Josephson type AFM are
analyzed and the conditions of effective synchronization of such SHO with external monochromatic signal of different
frequency and amplitude are determined. Theoretical analysis and optimization of AFM models based on spintron
nanostructures was performed and it was found that the output power of the signal generator based on several AFM SHOs
placed inside the dielectric resonator increases with increasing rotational speed of the AFM magnetic sublattice. It has been
shown that for a terahertz detector based on tunnel contact AFM, by selecting the contact cross-sectional area and the
thickness of the tunnel barrier, the resistance, capacitance and inductance of the system can be varied, which in turn affects the
electrodynamic characteristics of the detector. For the first time, an approach has been proposed for the separation and
characterization of dissipative processes occurring in the volume of the antiferromagnet and at the interface between the
antiferromagnet and the ferromagnet. The spin dynamics of antiferromagnets in the presence of atomic dislocations and the
spin disclinations generated by them have been studied. A brief overview of alternative phenomenological approaches to the
spin dynamics of antiferromagnets is given in view of the current interest in high-speed spin dynamics and its application.
Arrays of asymmetric synthetic ferromagnets with temperature-controlled interlayer interaction through layers of dilute
ferromagnets have been developed as functional elements of modern spintronics and magnon devices.

Ingexkc YIK: 548:537.611.45;548:537.611.44, 537.6; 538.9

Kozau tremaruunux py6puk HTI: 29.19.43



6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): Pe3ysibTaT 4iCI0BOTO MOJIEJIIOBAHHS NIPOLIECY reHepaii iMITyJIbCHUX CUTHAJIIB y CIIIHOBOMY
OCLUJIATOPI X0J171a HA OCHOBI 6iaHI30TPOMHOTrO aHTU(PEPOMATHETHKA, 110 KEPYETLCS CIA0KUM BXiTHUM 3MiHHMM CTPYMOM i
CTajJMM CTPyMOM 3MillleHHs. TeopeTudHa MoJiesb JuHaMiKi HaMarHidyeHocTi y pepuMarHiTHUX Martepiauax 3 aHTUNApaesbHO

HaIpaBJIeHUMHU CIIIHOBUMHU MiJIpaTKaMH IIifi Ai€lo CIiH-06€epPTOBOro e(PeKTy.

Hassa npoaykii (anrur): Results of numerical modeling of the process of pulse signal generation in a spin Hall oscillator based
on a bianisotropic antiferromagnet controlled by weak input AC and DC bias. A theory of magnetization dynamics in
ferromagnetic materials with antiparallel aligned spin sublattices under the action of spin-transfer torques (STTs).

OuikyBaHi pe3yabraTti: MeTtonu, Teopii
T'amyss 3acTocyBaHHS: EJIEKTDOHHO-KEPOBAHi €JIEMEHTH Ta IIPUCTPOI B MIKPOEJIEKTPOHILIi Ta CIIHTPOHILI

Omnuc npoaykKiii (yKkp): Briepie 3arrporioHOBaHO MifXif, A1 po37iNeHHs Ta XapaKkTepu3allii TUCUIATUBHUX IIPOLIECiB, 1110
IPOTIKAIOTh B 00'eMi aHTU(epomarneTyka ta Ha intTepderici Mk aHTudepoMarHeTukoM i pepomarHeTkom. JlocigkeHa CriHoBa
IrHaMiKa aHTU(EPOMATrHETHUKIB [TPY HAsIBHOCTI aTOMHHUX AMCJIOKALLiH i TOPOIKyBaHUX HUMU CIIIHOBUX JUCKJIiHALiN. 3p0o6JeHo
KOPOTKUI! OIJISIAL, aJIbTEPHATUBHUX (DEHOMEHOJIOTIUHUX MiAXOiB 10 CIiHOBOI AMHAMIKM aHTU(EPOMAarHeTHKIB 3 OIJISAY Ha
Ccy4yacHuUil iHTepec 0o HafIBUIKICHOI CIIIHOBOI IMHAaMIKM Ta ii 3acTocyBaHHS. Po3p06iieHi MaCUBU aCUMETPUYHUX CUHTETUYHUX
(pepimarHeTukiB 3 TeMIepaTypHO KEPOBaHOIO MIKIIApOBOIO B3aEMOJ €10 Yepes MpolIapKy po36aBieHnx GepoMarHeTHKiB, K

(pyHKIiOHANbHI €JIeMEHTU Cy4aCHUX MPUCTPOIB CIIHTPOHIKYA Ta MarHOHIKU.

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPHMHIMIIOBO HOBOI IPOAYKIii (MaTepiasiB, TEXHOJIOTIH TOLIO) AIs

3abe3eyeHHs1 €eKCIIOPTHOTO MOTeHIliaNy Ta 3aMillleHHIO iIMIIOPTY

Cragis 3aBepmenocti HTII: 3git mo HAJIKP

Buposam>xkennst HTII: He BipoBamkeHO

Crpoku BrnpoBagykeHHs: 01.202112.2021

Bupo6HHUK npoAyKuii: [HcTUTYyT MarHeTnaMy HarlioHanbHoi akazemii Hayk Ykpainu Ta MinictepcTBa ocBiTu Ykpainu
Coo>kuBavi nmpoaykuii: HaljioHasnpHa akagemis Hayk YKpaiHu

IlepcneKTHUBHI pHHKH: YKpaiHa, KpaiHU OJIM>KHBOTO Ta JAbHBOTO 3apyOiicKs

IIpaBa iHTe/IEKTYaNIbLHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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