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Manipulation of magnetic domain walls and skyrmions in topological materials
toward development of information devices

Araki, Yasufumi

2,100,000

This research project has focused on novel characteristics of non-uniform
magnetic textures in materials, e.g. magnetic domain walls and skyrmions, formed in topological
materials characterized by nontrivial electronic states (band structure). In three-dimensional
materials categorized as Weyl semimetals, it has been found that electrons localize at a magnetic
texture, and that dynamics of a magnetic texture induces electric current flowing along the texture.

In two-dimensional surface states of materials categorized as topological insulators, it has been
found that magnetic textures induces transverse electric conductivity, namely the anomalous Hall
conductivity. These characteristics stems from the spin structure of electrons in topological
materials, and are not seen in conventional magnetic materials. Such novel characteristics are
expected to be helpful in designing nanoscale magnetic devices utilizing magnetic textures as
carriers of information.
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