2018 2019

Clarifying physical mechanism of a very fast current-induced domain wall motion
at low current density in RE-TM nanowire attributed to spin orbital torque.
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IBM*s Parkin et al. succeeded to inprove the domain wall velocity of

750m/sec using a complicated three-layer structure of ferromagnet/nonmagnetic material/ferromagnetic
magnetic wire. The important key point is that the two magnetic layers are antiferromagnetically
coupled. On the other hand, the GdFeCo single layer film is a ferrimagnetic material, and it is
considered that the single GdFeCo layer is similar to antiferromagnetic material. Therefore, |
prepared a GdFeCo/Pt heterointerface magnetic wire and investigated whether the domain wall motion
velocity is improved. When the current pulse width was set to 100 nsec, the domain wall speed
increased to 600 m/sec, approaching the IBM value. It was confirmed that the domain wall speed was
improved to 2600 m/sec by using shortening the pulse width to 3 nsec (half-value width 6 nsec).
Thus, ferrimagnetic wires are attractive because they have a simpler structure and can improve the
domain wall speed.
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