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Convolution of all effects
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Kajiwara, Y. et al. Transmission of electrical signals by spin-wave interconversion in a magnetic insulator. Nature 464,262-266 (2010).



Model

In Pt, spin diffusion: \VE: () = K )g)
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In YIG, Landau-Lifshitz-Gilbert equation:
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m = —v mx [HO+ eV2m+h]+ozm><m
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anisotropy and | | exchange
external field field

dipolar field:
Maxwell egs.

boundary conditions:
1) spin current vanishes at top
surface of Pt at x = dn

2) spin current is continuous at
the Pt | YIG interface

3) spin current vanishes at the
bottom YIG surface at x = -d
m(r,t) = m, + m, /@ ~9s)

complex dispersion: w(q, kj)

criteria for excitation:

Im (w(q, kj)) <0
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Easy axis surface anisotropy (EASA)
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Spin wave dissipation: Im(m)
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Different contribution to dissipation

In linear response, different mechanisms (Gilbert damping, spin-transfer torque,

spin pumping) for spin wave dissipation are additive.
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EASA surface spin wave & threshold
current

—Jiy atdy = 10 nm, A = 2 nm EASA surface wave (q = 0)
| | | | | | |
° kSZSO//,[m
1013
- ky=25/um
<§ = . kSZIS//lm
= 1012 g0
~
|
10"
| | | | | | 0 — \
10> 10! 10'7 10" 10Y° 10%° 0 05 1
gr(l/mz) —X/d
The threshold current for EASA surface wave profiles for

exciting EASA surface wave. different strength of k.



Excitation power
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