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Pedepar:

1. Incepraliist npucBsiY€Ha AOCIiI)KEHHIO IPOLECiB JeTeKTyBaHHS Ta OOpPOOKU eJIeKTPOMAarHiTHUX CUTHAJliB pafio-,
MiKpOXBUJILOBOTO Ta TEPArepLi0BOro /iara3oHiB 4acTOT Y CIiIHTPOHHUX MAarHiTHUX HAHOCTPYKTYpPax, a TaKOX
IOOCJIiIKEHHIO MOXKJIMBOCTI 30MpaHHS €Heprii TAKMX CUTHAJIIB IIPUCTPOSIMU Ha OCHOBI CIIIHTPOHHUX HAHOCTPYKTYP.
JleTexTyBaHHS €JIeKTPOMArHiTHUX CUTHaJIiB Ta iX 06po0Ka € KJII0UOBUMU ONEPaLlisiMU, 110 BUKOHYIOTbCS B Cy4aCHUX
€JIEKTPOHHUX [IPUCTPOSIX Ta iHPOpMaLiliHO-KOMYyHiIKal[iiHUX cucTemax. [Ipy 11boMy HaBiTh HE3HAYHE MiABUILIEHHS
€(eKTUBHOCTI BUKOHAHHS LIMX OIepalliil MOXKe IIPUBECTU JI0 IIOMIiTHOTO NIOKPAIEHHS TEXHIYHMUX XapaKTePUCTUK
BiINOBiIHUX IPUCTPOIB i cuctem. Lle cTumyttoe 6e3nepepBHMIl IOUIYK HOBUX, Oi/bll €(PeKTUBHUX IPUHLUIIIB

IleTeKTYBaHHS Ta OOpPOOKM €JIeKTPOMArHiTHUX CUTHAJIB, BIOCKOHAJIEHHS BXXe iICHYIOUMX [TPUHIUIIIB, PO3BUTOK



BiITIOBiTHOI eJleMeHTHOi 6231 TOL0. AJIbTEPHATUBOIO HaIiBIIPOBIIHUKOBUM CHUCTEMAaM [1Ji JeTeKTyBaHHS Ta
06pOOKU €JIEKTPOMArHiTHUX CUTHAJIB MOXKYTb OYTU CIIIHTPOHHI CUCTEMU, B SIKUX BUKOPUCTOBYETBHCS HE €(EKT
[IepEHOCY eJIEKTPUYHOrO 3apsny, a edeKT epeHocy Npoeklii criinoBoro MoMeHTy. Taki cucTeMu MaloTh Kpally
€Heproe(EeKTUBHICTB, iX CTAaHOM MOJKHA K€pPYyBaTy, Ail04M Ha HUX CTPYMOM Ta,/ab0 MAarHiTHUM I10JIeM,2 BOHU €
OinbLI CTIMKMMU [I0 3aBajl, iOHI3yI04Oro BUIIPOMIHIOBaHHS TOIO. OHUM 3 HalBiJOMIIINX IPUCTPOIB CIIHTPOHIKY,
SIKUI MO>Ke OYTU BiTHOCHO JIETKO peasli30BaHUM Ha IPaKTULli, € CIIIHTPOHHUN MIKPOXBUJIbOBUI HAHOETEKTOP
(CMH]I). Taki geTexkTopy akTUBHO AOCiAXKyBaauch ocTaHHi 10-15 pokiB i 6ys10 1okasaHo, 110 iX BOJIbT-BaTHA
4yTJIMBICTb MOXe csratu 01 B /MBT i 6isbie ass nacuBHux cucrem, 220 B /MBr i 6inbie gjis CMH]I, kepoBaHUx
CTaJIUM CTPYMOM (1le IIOMiTHO IepeBully€e YyTAUBICTh HalKpamux gionis IloTTki), mo poours CMH]I HOBUM
[IEPCIIEKTUBHUM TUIIOM JETEKTOPA €JIEKTPOMarHiTHUX curHasuis. HeposikoMm icHyrounx CMH/I € mocTaTHbO HU3bKI
poboui yactotu (Tunoso 1 - 30 I'Tw), o NOB’I3aHO 3 BUKOPUCTAHHSIM Y TAKUX CUCTEMAX MTEPEBAKHO
¢dpepomarniTHux (PM) marepianis. 17151 ycyHeHHS LIbOTO HEJIOJIKY B JUCepTalii IpoaHaai30BaHa MOKJIUBICTb
CTBOPEHHS JeTeKTOpa Ha OCHOBI TYHEJIbHOTO KOHTAKTy 3 BUKOPUCTaHHSIM aHTU(epomarHiTHux (AQM) maTepiais
(aHTUEepOMarHiTHOro TyYHEJIbHOTO KOHATKTY, ckopoueHo ATK), xapakTepHi po604i 4aCTOTU SIKOTO MOXXYTb CSITaTH O
0.1 - 10 TT'y. Kpim Toro, icuyrodi CMH/I n1paiooTs NEPEBaKHO B PE30HAHCHOMY PEXXUMI, [J15 AKOTO IETEKTYBAaHHS
CUTHAJIy MOXJIMBE, JIAIIE SIKIIO YaCTOTa CUrHaiy fs 6113bKa 10 4aCTOTH KOJIMBaHb HaMmarHideHocTi fres y CMH/J,
sIKa TUIIOBO 33/JA€ThCS BEJIMYMHOIO NIPUKJIAZLEHOTO CTaJIoro MarHitTHoro noJid. 1lfo6 ycyHyTy OCTaHHIO Bajy, B pOOOTi
posraspaotbest CMH]I, BinbHui marHiTHUi mwap (BMII) sikux 3po6sieHo 3 MaTepiany 3 epneHauKyJIsSPHOI0
MarHiTHolo aHizorpomieto (IIMA) 1-ro Ta 2-ro poay. ¥ Takux CMH]] yacToTa KoJIMBaHb HAMarHi4YeHocCTi fres cyTTeBo
3as1e>xuTh Bifg [TMA i, 3a71€>XKHO Bif BeJIMYMH «BOYIOBaHUX» 110J1iB [IMA, MOKe 3MiHIOBaTHCh B IIMPOKUX MEXKax, 110
I03BOJIsie BUKOpUCTOBYBaTH Taki CMH/I 3a BiiCyTHOCTI 30BHILIHBOIO CTAJIOr0 MarHiTHOro 1noJis. B guceprauii Takoxx
BUBYAIOTbCS Pi3Hi peskumu po6otu CMH], sk 3 [IMA, Tak i 6€3 Hei, BUKOPUCTAHHS SIKUX JO3BOJISI€ MOMITHO

PO3MINPUTU 00JIACTh MO>KIJIMBOTO IIPAKTUYHOrO 3actocyBaHHs CMH]I.

2. The dissertation is devoted to the investigation of processes of detection and processing of electromagnetic
signals of radio, microwave, and terahertz (THz) bands in spintronic magnetic nanostructures, and investigate the
possibility of energy harvesting of such signals using devices based on spintronic magnetic nanostructures.
Detection of electromagnetic signals and their processing are the key operations performed in modern electronic
devices and information and communication systems. At the same time, even an insignificant increase in the
efficiency of these operations can lead to significant improvement of technical parameters of correspondent
devices and systems. This stimulates the continuous search for new, more effective principles of detection and
processing of electromagnetic signals, improvement of existing principles, development of the element base, etc.
Spintronics systems using transfer of the spin-torque instead of transfer of an electric charge can be alternative to
semiconductor systems of detection and processing of electromagnetic signals. Such systems have better energy
efficiency, their state can be controlled by allying current and /or magnetic field, they are8 more resistant to
electromagnetic interference, ionizing radiation, etc. One of the most known spintronic devices that is easy to
realize in practice is a spintronic microwave nanodetector (SMND). Such detectors have been actively investigated
for the last 10-15 years and it was shown that their volt-watt sensitivity can exceed o1V /W for passive systems, 220
V/W for SMNDs controlled by a direct current (this is significantly higher than the sensitivity of the best Schottky
diodes), which makes SMND a new perspective type of a detector of electromagnetic signals. The drawback of
existing SMND is quite low operation frequencies (typically 1 - 30 GHz), which is because of the use of
ferromagnetic (FM) materials mostly in such systems. To get rid of this drawback a possibility of creation of a
detector based on the tunneling junction utilizing antiferromagnetic (AFM) materials (antiferromagnetic tunnel
junction, shortly ATJ), having typical operation frequencies reaching o 0.1 - 10 THz has been analyzed.
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