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Hasga eramy: BCTaHOBUTY YMOBU ONTUMAaJILHOCTI, CTiliKOi Ta HECTilKOi po3B’s13yBaHOCTI BEKTOPHUX 3aJjad ONTUMIizallii 3 pisHUMU
MPUHLMIIAMU ONITUMAJIbHOCTI. [I06yAyBaTH HOBI aJIrOPUTMHU PO3B’I3aHHSI BapiallilHUX HEPIBHOCTEH, 1[0 BUHMKAIOTb IIPU
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HauioHasnpHil akagemii Hayk YKpaiHu
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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcraBa o715 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK
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J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynuii o6car dinancyBaHHS 3a 3BiTHMH eTam: 123.155 TucC. rpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

EslemMeHTH HaAUBUIKUX HEHPOHHUX CUCTEM Ha OCHOBI aHTU(PEPOMATrHITHUX CIIIHTPOHHUX HAHOCTPYKTYP.

Ha3sBa po6oTH (aHrJI)

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

Pedepar (yxp)

[TpoanasnizoBaHo (i3nyHi MexaHi3Mu reHepallii cCurHasiB cy6TepareploBoro Ta TepareplLoBoro jianasoHis 4actor 8 AQM COX,
PO3paxoBaHO Ta Yy3arajibHEHO €JIEKTPOJMHAMIYHI XapaKTEPUCTUKMA TaKMUX CHACTEM. 3a [ONOMOrOK METOIiB YHCIIOBOTO
MOJIEJIIOBAHHS JOCJIIKEHO Ipouec reHepauii immysnbcHux curHasnis B AOM COX, mo KepyeTbCsl CIabKUM BXiJHUM 3MIHHUM
CTPyMOM i cTasmum cTpymom 3mimeHHs. [TokazaHo, mo COX Ha ocHOBi 6iaHizoTporrHOro AOM MosKe NpaloBaTy K reHepaTop o-
iMIysbCiB 3 TpuBaMicTIO ~ 4 1c. BCTaHOB/IEHO YMOBU iCHYBaHHS Pi3HMX PEXHMMIB POOGOTH TaKOrO reHeparopa, KOJW IMif Aieio
BXiZJHOTO CHUTHaJly HE T€HEpPYyeTbCs BUXITHUIN O-IMIIyJIbC, T€HEPYEThCS OOuH abo JeKijbKa BUXIZHUX O-iMIysbciB. Po3pobieHo
Teopilo JUHAMIKM HaMarHiYeHOCTi y pepUMarHiTHUX Marepianax 3 aHTUIAPaJIeIbHO HANPaBJIEHUMHY CIIIHOBUMHU ITiArpaTKaMu Iif
nielo cmiH-o6eproBoro edekrty. Ha BigMiHy Bijg aHTHdepomarHeTHKiB, MarHiTHi miarpatku y ¢deprumarteTukis cpopmoBaHi
PI3BHOTUIIHMMU iOHaMy, IO B PE3yJbTaTi NOPYyLIye CHUMETPII0 B PIBHSHHAX Pyxy st Bekropa Heess. [lokasaHo, mo pgaHe
MOpYLIEHHS CUMETPii Mae BUpillaJbHEe 3HAYEHHS [JI1S 3YUTYBAaHHS TEPArepLoOBOrO CUrHaly y GEpUMAarHiTHOMy OCLMJISITOPI Ha
OCHOBIi cmiH-ob6epToBoro edekrty. Ha mpuknani nuHamiku HamarHideHocti y mapi GdFeCo B cmiH-Xosn Ta HaHOKOHTAaKTHIi
KOHQIrypanisx oCLUUISTOpPa Ha OCHOBI CHiH-06€PTOBOro €(EKTy NMpPOJEMOHCTPOBAHO, IO: 1) 3aCTOCYBaHHS CIIIHOBOTO CTPYMY
MIPU3BOJUTh A0 KOHIUHOI Ipelecii BekTopa Heesst 3 cy6TeparepLioBolo 4acTOTOO; 2) y CHiH-XO0JUl reoMeTpii KOHiYHa mpenecis
MPU3BOJUTL [0 CyO6TeparepLoBoi OCLUMJISLil XONiBCbKOI HAmpyry; 3) y HAaHOKOHTAKTHiMl reometpii mpeneciss Bekropa Heems

BUKJIMKA€E CyOTeparepLoBi OCUUIISILii MarHiTOONnopy.
Pedepar (aHrI)

The physical mechanisms of signal generation of the sub-THz and THz frequency bands in the spin Hall oscillator (SHO) based
on AFM were analyzed, and the electrodynamic characteristics of such systems are calculated. Using the methods of numerical
modeling, the process of generation of pulse signals in the AFM SHO which is controlled by weak input AC and DC bias current
is investigated. It is shown that SHO based on a bianisotropic AFM can act as a generator of o-pulse with duration of ~ 4 ps. The
conditions of existence of different operation modes of such generator, when the output o-pulse is not generated under the
action of the input signal, and one or more output o-pulses are generated are established. A theory of magnetization dynamics in
ferrimagnetic materials with antiparallel aligned spin sublattices under the action of spin-transfer torques (STTs) is developed.
In contrast with antiferromagnets, the magnetic sublattices in ferrimagnets are formed by different magnetic ions, which results
in a symmetry breaking in the dynamic equations for Néel's vector. We demonstrate that this symmetry breaking becomes
crucially essential for the THz signal extraction in ferrimagnetic spin-torque oscillators. As an example, we consider
magnetization dynamics in GdFeCo layers in spin Hall and nanocontact spin-torque oscillator geometries. We demonstrate that
(i) the application of spin current leads to a conical precession of Néel's vector with sub-THz frequencies, (ii) in the spin Hall
geometry, the conical precession leads to sub-THz oscillations of the Hall voltage, and (iii) in the nanocontact geometry the
Néel's vector precession leads to sub-THz oscillations of the magnetoresistance.

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

Kopu remarnuynux pyopuxk HTI: 29.19.43

6. HaykoBo-TexHivyHa npoayKkuis (HTII)



HTII 1

HasBa npoaykii (yKp): Pe3ysbTaTi 41CI0BOTO MOJIEIIOBAHHS NIPOLIECY reHepalii iMITyJIbCHIX CUTHAJIIB y CIIIHOBOMY
OoCHMJIATOPI X0J1s1a Ha OCHOBI 6iaHI30TPONHOTrO aHTU(PEPOMArHETHKA, 10 KEPYETLCS CIA0KUM BXiJTHUM 3MIiHHUM CTPYMOM i
CTaJMM CTPYMOM 3MillleHHs. TeopeTudHa MoJiesb JUHAMIK1 HaMarHidyeHocTi y pepuMarHiTHUX MaTtepiasax 3 aHTUINApaesIbHO

HaIlpaBJIeHUMHU CIIIHOBUMHU MiJIpaTKaMH IIifi Ji€lo CIiH-06epTOBOrO e(PeKTy.

HaszBa npoaykuii (anri): 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 pe3yJbTaTH: MaTepianu
T'amyss 3acTocyBaHHS: EJIEKTDOHHO-KEPOBAHi €JIEMEHTH Ta IIPUCTPOI B MIKPOEJIEKTPOHILi Ta CIIHTPOHILI.

Onuc npogykuii (ykp): Po3po6ieHo Teopito [UHAaMIKu HaMarHiveHocTi y peprMarHiTHUX Marepianax 3 aHTUNIapajesbHO
HaIpaBJIEHUMHU CIIIHOBMMHU MiJIpaTKaMH IIifi Aieto criH-o6epToBoro edekry. Ha BinMiHy Bif aHTHM(depoMarHeTHKiB, MarHiTHi
HiArpatky y (pepruMarHeTukiB c)OpMOBaHi Pi3HOTUIIHUMY iOHaMH, IO B PE3YyJIbTATi IOPYLIye CUMETPIIO B PIBHSIHHSIX PYXY IJ1s1
BekTOpa Heess. [TokasaHo, 1110 JaHe MOPYIIEHHS CUMETPil Mae BUpillasbHe 3Ha4€HHS [ 3YMTYBaHHS T€PareploBoro CUrHany y
(pepumMarniTHOMy OCLUMJISITOPi Ha OCHOBI CIiH-06epToBOTrO edekTy. Ha npuknazi suHamiku HamarHiveHocTi y mapi GdFeCo B
criH-XoJ11 Ta HAHOKOHTAKTHil KOHQIrypatisx ocLiuIsITOpa Ha OCHOBI CIIiH-00€pTOBOTO eeKTy NPOAEMOHCTPOBAHO, 10: 1)
3aCTOCYBaHHSI CIIIHOBOTO CTPyMY IIPU3BOJUTH IO KOHIYHOI NIpelecii BekTopa HeeJst 3 cy6Teparep1ioBoio 4aCcToTo0; 2) y CIiH-
XoJ1 reoMeTpii KOHIYHA TpeLecist TPU3BOAUTD JI0 CyOTeparepLioBoi ocUuIALii X01iBChbKOi HaNpyry; 3) y HAHOKOHTAKTHIMN

reoMeTpii Ipeuecist Bekropa Heeslst BUKIMKae cyoTepareploBi ocLusLii MarHiToonopy.

ConjiasnpHO-eKOHOMIYHa cpsimoBaHicTh HTII: CTBOpeHHs MIPUHIMIIOBO HOBOI NPOAYKILii (MaTepiasiB, TEXHOJIOTIH TOIO) IS

3a6e3revyeHHs! eKCIIOPTHOTO TOTEeHIliaNy Ta 3aMillleHHIO IMITIOPTY

Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

Buposagskenus HTII: He BoposamkeHo

Crpoku BupoBazkeHHs: 01.202012.2024

Bupo6uuk npoaykuii: 10 "BIIT KHY"

CnosxuBayi npoaykuii: HaijioHanbHa akazeMist Hayk Ykpainu
IlepcneKkTuBHI pUHKH: YKpaiHa, KpaiHU OJIM>KHBOTO Ta JAbHBOTO 3apyOiicKs
IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamu

®opmu Ta ymoBH nepegadi npogykuii: CriiieHi HIJIKP
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