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CnuHoBbIU 3ddeKT Xoaaa

B TAXKe/blX MeTan/iax 3a cYeT CU/IbHOro CMUH-OPOUTA/IbHOIO
B3aMMOAENCTBUA 3/IGKTPOHbl C PasHbiM HanpaB/IeHUEM
CMMHOB Pa3AeNATCA.
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Electricity Magnetism
Material
Seebeck effect b Spin Seebeck effect
Conductor
Metal or semiconductor Ferromagnetic metal
c Spin Seebeck effect
Insulator ><

Magnetic insulator
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K. Uchida et al. Spin Seebeck insulator. Nature Materials volume 9, pages 894-897 (2010)
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Timo B Noack et al. Spin Seebeck effect and ballistic transport of quasi-acoustic magnons in room-temperature
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The spin diffusion length in B-phase
of W is about 3.5 nm — to be a good
spin  Hall current source, the
thickness of the layer must be
thicker than the spin diffusion length
(at least 5-10 nm).

A system like W/CoFeB/MgO is a host
of DMI, which intermediate value
can do magnetization switching
more effective and faster for SOT-
MRAMs.

Hawa pabota B Phys
Rev Appl
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(a) BLS spectra recorded for the

W(11)/CoFeB(0.9)/MgO(1)/Tal2) film annealed at
400°C with positive and negative in-plane magnetic
fields. Symbols refer to the experimental data, and

solid lines are Lorentzian fits.
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(b) Frequency shifts Afas functions of the
wave vector k, at various positive and
negative applied fields for the same film.

Stokes and Anti-Stokes frequencies
versus  k, measured at various
magnitudes of the applied field for the
W(11)/CoFeB(0.9)/MgO(1)/Ta(2) film.
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(a) Values of the iDMI energy
density (D, as functions of ¢, for
the W3 and W4 series.
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(a) Dependence of D, on t,, for the
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cts on iDMI,
which is explained in terms of
structural and morphological
transformation of W (a, B, a+p
phases).

We explained the oscillations of
iDMI as caused by the variation
of the interatomic distance
between HM and FM atoms at
the interface for different
phases of W.

The maximum values of iDMI
can be achieved for the
amorphous-like and a-W phases,
while the [ -W phase desirable
for spin-orbitronics offers the
smallest but still significant DMI

magnitude.
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> Magnus force
Gz X j

Cxema gBukeHna APM
CKMPMUOHA
CBepxObIcTpas
aHTudgeppomarHmTHas
CMUHTPOHUKA ABYX U Gonee
TONONOrM4YeCKUX 06 bLEKTOB

HenponopgobHasa dyHkumnoHanshl@iHTHas JoMeHHas cTpykTtypa Ru (10) /

noruka Co (1.1) /W (0.25) / Ru (2). CKUpMMOHHbIE
Ha npnHUuuMnax OOMEHDbI
Aﬁzﬁ. @ Kudigrader Kolesnikov, Maksjm Stebliy, Ludmila Chebotkevich, Alexandr

Ii?) N|k|tov Abhishek Talapatra, Jyoti Mohanty, and Alexey Ognev /[ Appl. Phys.
Ia++ 111



Ha sctaBke MCM u3obpakeHune yyactka, Bbl4eNIeHHOro Ha MarHUTOONTUYECKOM U306paXKeHUN.
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F. Hellman, et al. Rev. Bf Mod. Phys. 2017.



TEPATEPUOBAA CIIMHTPOHUKA
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*V. E. Demidov et al, Nature Comm. v 5, Article number: 3179 .’-
(2014)

*Roman et al, Antiferromagnetic THz-frequency Jozs4ephson—like Oscillator Driven by
Spin Current// Sci Rep. 2017; 7: 43705. 2




BAnsAHWe na3epHOro Harpesa Ha NYNPOBOAHMKA
KaK cneacteme- uameHeHMe CBOMCTB MarHeTUKa
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Multiferroic spintronic nanostructures development with lowest enery
consumption by 1-2 order of value less than in MRAM

Basic technical parameters MELRAM cell

- Size of an element 100x100 nm?;

- Recording energy reading time less than 0,3 ns;
- Number of cycles 5000;

- Time of information storage 10 years.

IEMN - IRE RAS

Nanomagnetic and Spintronic Devices for Energy Efficient Computing», Wiley & Sons, 221-257 (2016).
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MarHoHHbIE KpucTanmbl
(obpaboTka curHana, XapaKTepHblit MacLITaByCTpoiCTBa

MarHOHHbIN TOK, SNeMEHTbI L

CBA3M1, NOrMYeckmne yCTpomcTea) OYHKLMOHANbHAS
S(t) o6pabotka

NpeobpasoBaHue MarHoHuKa

MarHoHoB lpeobpa
30BaTeny

Cpena nepeqa-i UH(OPMALIMOHHOTO

CurHana

XapakTepHas AnuHa BOMH - A
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MHOI'OKAHAJIbHBIE HANPABIEHHbBIE CUCTEMA FEHEPALIMM O OBPABOTKMW CMUH-BONTHOBOIO CUrHANA
TBETBUTENW U OENUTENN MOLLHOCTH

Probing laser light

Pt(8 nm)

ANEMEHTbI MEXXCOEAUHEHWNA .
B NIAHAPHbIX TONONOMMAX MAFTHOHHbIX CETEW
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HPUIOKEHNA  BHCHIHETO  DJICKTPUYCCKOIO  3apucmmocth BhixoAHOTO curHaia P,, HAMarHMYCHHOCTHU IS JaCTOThI
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+ CoBepLueH
* [lepexog K cuctemam bes MarHUTHOrO MOAS

baarogapto 3a BHMMaHue



