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Current- induced domain-wall motion in magnetic materials with in-plane magnetic
anisotropy: The role of the spin Hall effect

Mohammadreza, Hajiali?; Hamdi, Mohammad?; Mohseni, Seyed Majid?; Roozmeh, Ehsan*

! Department of Condensed Matter Physics, Faculty of Physics, University of Kashan, Kashan
2 Faculty of Physics, Shahid Beheshti University, Evin, Tehran

Abstract

In this paper, current-induced dynamics of a transverse magnetic domain wall in bi-layer nanowires consisting
of a ferromagnetic layer on top of a nonmagnetic layer with strong spin-orbit coupling is studied theoretically.
The solution of the generalized Landau-Lifshitz-Gilbert equation including adiabatic, and nonadiabatic spin
torque and spin Hall effect torque is used to describe motion of the domain wall. We demonstrate that dc current
facilitates the manipulation of the domain wall and domain wall dynamics is significantly affected by the spin
Hall effect. Our result demonstrates that the engineering of spin Hall effect provides an important opportunity for
an efficient operation of spintronic devices.
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