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Scientific principle elucidation of bulk spin orbit torque and its application
for spin devices
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Current driven domain wall motions of Rare Earth (RE) - Transition Metal

(TM) / Pt magnetic wire were observed. In the case of ThCo/Pt magnetic wire, the domain wall (DW)
moves along to the current direction by spin orbital torque (SOT) due to the hetero-interface. The
DW velocity was 100 m/sec. The Th has large orbital magnetic moment (L). Therefore, the
ferri-magnetic coupling between Th and Co was dispersed, the SOT was also dispersed. If it is the
cause of the slow domain wall speed, making a GdFeCo/Pt magnetic wire using a small L Gd may
increase the domain wall speed by the current. As a result of experiment, we succeeded in increasing
the domain wall speed of GdFeCo to 2600 m/sec. Next, the thickness of the GdFeCo layer on which the
SOT effectively works was investigated. Surprisingly, even if the GdFeCo thickness is 500 nm, the
domain wall moves still in the current direction by SOT. Thus,by using RE-TM magnetic layer, the SOT
interface effect can be improved to bulk effect.
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