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Current-induced spin-orbit torque switching of perpendicular magnetization requires the application of an
external magnetic field collinear with the current to ensure deterministic reversal. Recently, a number of ap-
proaches have been proposed to control the magnetization in absence of the field, for example by employing
antiferromagnets or introducing lateral structural asymmetries. Here, using scanning x-ray transmission mi-
croscopy, we demonstrate deterministic switching of magnetic nano-dots based on non-uniform distribution
of the current. The experimental results are supported by micromagnetic simulations which indicate the ori-
gin of the field-free reversal in the interplay between the current inhomogeneity as well as the symmetry of
the Dzyaloshinskii-Moriya interaction and spin-orbit torques.

Authors: SALA, Giacomo (Department of Materials, ETH Ziirich); BAUMGARTNER, Manuel (ETH Ziirich); LAM-
BERT, C. H. (Department of Materials, ETH Ziirich); WEIGAND, M. (Helmholtz Zentrum Berlin); Prof. GAM-
BARDELLA, Pietro (ETH Zurich)

Presenter: SALA, Giacomo (Department of Materials, ETH Ziirich)

Session Classification: Poster Session

Track Classification: Magnetism and Spintronics at the Nanoscale



