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2. Microwave properties of spintronic magnetic nano-structures and devices on its basis

Pedepar:

1. Inceprauis NpuCBsY€HA TEOPETUYHUM i YUCJIOBUM JOCJIIIPKEHHSIM IIPOLECiB B3aeMoii HamarniyeHocti 3 HBY
CUTHAJIaMU y CIIIHTPOHHUX MarHiTHUX HaHOCTPYyKTypax (CMHC), BUB4€HHIO MiKDOXBUJIBOBUX BJIACTUBOCTEM TaKUX
CTpyKTyp i npuctpoiB HBY Ha ix ocHOBI. ¥ gucepTalii po3BMHEHO HOBUI HAayKOBUIA HAMPSIM, [IOB'I3aHUM 3
PO3pOOKOI0 aHAIITUYHOI Teopii reHepaii Ta nerexkrysanHs HBY curnanis okpemumu CMHC Ta MacuBamu Takux
cTpyKTyp. CTBOPEHO TeOpilo B3aeMHOi (pa30Boi CMHXPOHi3awii ABox i 6inbme CMHC, siky 3aCTOCOBaHO [0 OIUCY
MiKpOXBUJIbOBHUX BiactuBocteil HBY cucrem 3 macuBamu CMHC; BUBU€HO OCOGIMBOCTI Pi3HUX PEKUMIB
cunxpoHizanii CMHC. Po3po6seHo ananitTuyny Teopito HBY renepaTopis Ha ocnosi CMHC.

2. The thesis is devoted to the theoretical and numerical study of microwave properties of spintronic magnetic
nano-structures including spin-torque nano-oscillators (STNOs) and spin-torque microwave detectors (STMDs),

as well as microwave devices on its basis. A new research field involving a theory of novel microwave signal



sources based on STNOs and microwave devices based on STMDs is being established. A theory of mutual phase
synchronization of two or more STNOs separated by an arbitrary distance is developed and used to describe the
properties of microwave systems with STNO and STMD arrays. The theory of microwave generators based on
single STNOs and STNO arrays has been developed. The cases of a dipole radiation generator, a generator based
on a vortex-state STNO and a generator based on the dual-free-layer STNO are considered. Their microwave
properties are analyzed and optimized. A theory of a resonance-type STMD and a threshold-type STMD has been
developed. Noise-handling properties of the resonance-type STMD were investigated and optimized. The
microwave properties of a non-resonant STMD were also considered. The theoretical models of various
microwave devices based on single STMDs and STMD arrays are proposed and their microwave properties are
analyzed.
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