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Spin waves (magnons) and domain wall (DW) motion:
- Angular momentum conservation.
- Spin waves dispersion is biased by DMI.

- How does the DMI influence the DW motion?
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The conservation of angular momentum [2]

V, is the group velocity of spin waves

. . . negative
P is the amplitude of spin waves J

DMI-magnons torque Spin wave decaying

'y =2/(aw)[y0Ak £ D(w F Dyok) /(K| + 2K + 2Ak?)]

E = / A(Vm)® — Km2 + K,m? + Dm - (V x m)]| dx,

exchange anisotropy DMI

DW motion with easy plane anisotropy
Spin waves are excited locally by h(t) = hgsin(wt)e,
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- A The linear momentum of a DW [3]:
2100 0 100 015 —kI (I)l; 0.15 Pow = M/ | ¢5in6(06/9x)dx = 20 M,/
x (nm) k (nm™) The conservation of linear momentum [4]
The magnetization unit vector Small fluctuation ¥ = u — v dPpyw/dt = —dPpagnons/dt = —nVy,6p = & = —1p2V 5k
m = (cos 6, sin 6 cos ¢, sin ' sin ¢) m = my + [u(z)eg + v(z)egle™ ™", Introduce an external field to describe the DW motion,
' ' TaYlaalbvd ' ' ' , 200
For static profile, by minimizing E, Linearize the LLG equation, H, — &/ — —1,02576‘/9/7
. , -
240" = sin20(A¢”? + K(1 + ksin® ¢) — D¢'), Hip(¢) = (L +¢7)p(C), WAH £ 150]
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For K, =0, we obtain, foct ° I / - Assume the frequency remains the same, % ol
my = —tanh(z/A), Reflectionless potentia 5k can be obtained by 2
Dispersion relation inside the DW, 0 '
my = sech(z/A) cos(z/E + @), P T wi = 70[y/(K + ARD)(K + K1 + ARZ) + DH] @ ~04 -0 2 1(1)11(1) 02 04
m, = sech(x/A)sin(x/£ + @), wpw = 70K + Ak7)

Outside the DW,

A is the DW width, £ =2A4/D )
W4 = /YO(K_I_A]{ - Dk)

¢$ is the DW tilt angle

Conclusion

The linear momentum exchange is significantly more efficient than
angular momentum transfer in moving the DW due to DMI in the
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