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How to generate, detect and control them?
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Spin pumping Inverse spin Hall effect
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Spin pumping - Inverse spin Hall effect

- Ferromagnetic/non-magnetic bilayer

Ferromagnetic/non-magnetic bilayer
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Synthetic Antiferromagnet/non-magnetic
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Magnetic

Synthetic Antiferromagnet: Co/Ru/Co Qescoane
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[Synthetic antiferromagnet]/
Ferromagnetic/Metallic layer Metallic layer
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TABLE I. Resonance and exchange fields of the coupled Co(4 nm)/Ru(tgy/
Co(4nm) trilayers as a function of tg,

fry (NM) H'P (Oe) HZ™® (Oe) H5™ (Oe) HZ™ (Oe)
- ' ' ' ' 0.7 3021 1322 3000 1328
> 0.9 nm 0.7 nm 0.9 913 853 950 870
o 1.2 nm 1.2 680 740
<
ED Resonance field is lower than exchange coupling field!
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FMR signal (a.u.)

FMR signal (a.u.)
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Vs (MV)

Vi (KY)

Visue/Visue = tan ¢

rRu — 07 nin
0.46(5) (calculated)

0.54(5) (experimental)

rRu — 09 1318181
3.1 (calculated)
5.3 (experimental)
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Ferromagnet/non-magnetic [Synthetic Antiferromagnet]/non-magnetic

1. Spin pumping from FM single layer 1. SP from the adyacent non-magnetic layer
2. Polarization direction of J; depends on H and M 2. Control of the polarization direction of Jg
3. V,sye Sign determined by NM: spin Hall angle o5 3. Control of the Vg Sign.

h,.ll2

H | ly Synthetic
Antiferromagnet

JS”x - i ~N

M, / y ’f Y. £ """""" 7

L. Avilés-Félix — Manipulation of spin currents with synthetic antiferromagnets XIX Meeting of Physics, 24t" — 26t September 2020 12



(e

‘ i
' ,_;;;% >

H :
I |‘,

NHI‘ “ /

__,_.-/

Thank you for your attention !

email: lavilesf@cab.cnea.gov.ar

Ask for Master and Ph.D. opportunities!

CONICET

€ (=

— Instituto
Comisién Naciona L .
de Energia Atémica Balseiro

XIX Meetina of Phvsics. Lima Peru



mailto:luis.avilesfelix@cab.cnea.gov

