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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EneMeHTH HaiMBUAKUX HEUPOHHUX CUCTEM Ha OCHOBI aHTU(EPOMArHiTHUX CIIIHTPOHHUX HAHOCTPYKTYP.

Ha3sBa po6oTH aHIJIilICbKOIO:

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

PedepaT ykpaiHCbKOIO:

Po3po6seHO TeOpEeTUUHY MOZEJIb T€EHEPATOPa CUTHAJIIB TEPArepLoBOro Jiarna3oHy 4acTOT Ha OCHOBI
BHCOKOJOOPOTHOIO AieJIeKTPUYHOIO PE30HATOPA 3 BKIIOUEHUMH Y HbOro aHTudepomarsitnumu (AQM) criiHoBuUMU
ocuusnsitopamu Xosuia (COX) Ta mpoaHasi3oBaHO e€J1IeKTPOLMHAMIUHI BJIaCTUBOCTI TaKOTO IPUCTPOIO.
[TpoaHanizoBaHO NpoLieCU CMHXPOHi3allii KosnrBaHb HaMmarHiyeHocti B AOM COX mx03e(pCOHIBCHKOTO THUITY i
BU3HAY€HO YMOBU €(EeKTUBHOI CUHXPOHi3alii Takoro COX i3 30BHIIIHIM MOHOXPOMAaTU4YHUM CUTHAJIOM Pi3HO]
4acTOTU Ta aMILIiTynu. [IpoBefieHO TeopeTUYHNUIA aHaIi3 Ta ONTHUMI3allilo Mozesiell IpUCTpoiB Ha ocHOBI AOM
CIIIHTPOHHMX HaHOCTPYKTYP i BCTAHOBJIEHO, 110 BUXijHA [TOTY>KHICTh T€HEPATOPA CUTHAJIIB HA OCHOBI KijIbkox AQM
COX, po3MilleHUX BCepeAMHi ieJIEKTPUYHOIO PE30HATOPA, 30i/IbIIYETHCS 3i 30i/IbIIEHHSIM YaCTOTU OOE€pTaHHS
marHiTHuX nigrpatok AQM mapy COX, a Takox 3i 36ispmeHHsaM KinbkocTi COX. [TokasaHo, 10 A1 JeTeKTopa
TepareploBUX CUTHajIiB Ha 0CHOBI ADM TyHesIbHOIO KOHTAaKTy Mifdupaioyy 0Ly I10IIepeyHoro nepepisy
KOHTAaKTy Ta TOBLIMHY TYHEJbHOrO 6ap’epy, MOKHA B IIMPOKUX MEXXaxX 3MiHIOBATH OIip, EMHICTb Ta iHIYKTUBHICTb
CHCTEMH, 5Ki, B CBOIO YEPTY, BIIJIMBAIOTh HAa €JIEKTPOIMHAMIYHI XapaKTepUCTUKU AeTeKTopa. Brepiie
3aTMPOIIOHOBAHO MiAXif AJ1s1 PO3AiNeHHs Ta XapaKTepu3allii AUCUNIAaTUBHUX ITPOIIECIB, IO TPOTIKAIOTh B 00'€Mi
aHTA(epoMarHeTyka Ta Ha intepgerici Mixx aHTudepoMarHeTukoM i pepomarHeTukom. JlocifkeHa criHoBa
IVHaMiKa aHTU(EePOMArHeTUKIiB IPU HASIBHOCTI aTOMHUX AMCJIOKALLiH i TOPOIKyBaHMX HUMU CITIHOBUX
IYCKITiHALiN. 3p0o6JIeHO KOPOTKUM OIJIS[, abTePHATUBHUX (PEHOMEHOJIOTIYHYX ITiTXOMiB IO CITIHOBOI JUHAMIKU
aHTUEepOMarHeTHKIB 3 OIJIsIAy Ha Cy4YaCHUM iHTepecC 0 HaAuBUAKICHOI clliHOBOI AuHaMikuy Ta ii 3acTocyBaHHSI.
Po3po6eHi MacMBY aCUMETPUYHUX CUHTETUYHUX (PepiMarHeTHKIB 3 TEMIIEPATyPHO KEPOBAHOIO MiXKIIAPOBOIO
B32EMOJIi€I0 Yepe3 MpoImapKy po3dasyieHnx GpepoMarHeTUKiB, K QYHKIIOHAJIbHI €JIEMEeHTH Cy4YaCHHUX IIPUCTPOIB

CHIHTPOHIKYU Ta MarHOHIKHU.

Pedepar aHr1ilicbKOIO:

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.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: PesysibTaTi YMCIOBOTO MOAEIOBAHHS IIPOLIECY T€HEPALii IMITyIbCHUX CUTHAJIB Y
CIIIHOBOMY OCLIMJISITOPi X0J1JIa HA OCHOBI 6iaHi30TPOITHOrO aHTU(PEPOMArHeTHKa, 0 KePYEThCS CIIA0KAM BXiJHUM
3MiHHAM CTPYMOM i CTaJIMM CTPYMOM 3MillieHHs1. TeopeTuiHa Mojesb JUHAMIK1 HAMarHiYeHOCTi y (pepUMarHiTHUX

Marepiasiax 3 aHTUIIapajlesIbHO HallpaBJIeHMMH CIIIHOBUMH MiAIpaTKaMU Iif Ji€elo criH-06epToBOro eeKxTy.

Hazpa HTII aHrsi#chKoOO: 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 (STTSs).
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