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We developed the micromagnetic simulation including non-uniform spin current
distribution, and investigated current—induced domain wall motion in a nanowire. As a
result, in an in—plane magnetization nanowire, the influences of notch shape and pulse
current on the critical current density driving domain wall motion were clarified.
Moreover, the multi-bit motion in a nanowire with perpendicular magnetic anisotropy was
demonstrated, and a new issue to realize a nanowire memory was suggested
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Fig.2 Electric circuit model for calculating
the current density in a magnetic strip with

a notch.
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Fig.3 Domain wall displacement as a

function of time after inducing a current.
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Fig.4 Wall vibration spectra for various
current densities. The current density at the

edge is 1.0 x 108 A/cm?2.

-] 20
Matural frequency
B 4
4 ( Jeage = 1 % 10°AScm? 3__ .-
T 1 15
o
3 R )_'__n-’
B e ————a——
—— 110

2 b 7 critical current density
/

Natural frequency [GHz)

Critical current density [ 10° A/em?]

0 5 10 15 20
Size dy [nm]

Fig.5 Notch size dependence of the critical
current density and the natural frequency

in a magnetic strip with a notch of 12 nm

depth.
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Fig.6 Calculation model of a multi-bit with
six bits and seven domain walls in a

nanowire with perpendicular magnetic

anisotropy.
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Fig.7 Wall motion of a multi-bit for various
current densities and non-adiabatic spin

torque parameters.
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