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First-principles Study for Orbital Hall Effect of Multicomponent Metals
Toward Highly Efficient Spin-orbit Torque

Kenji NAWA*

The orbital Hall effect, which generates a flow of orbital angular momentum of electron, is expected to
boost magnetization switching of spin-orbit torque magnetic-random access memory, along with spin Hall
effect, which generates a flow of spin angular momentum of electron. In this work, magnetic materials
with large orbital Hall conductivity and spin Hall conductivity were explored by first-principles approach.
The first-principles calculations, performed for monoatomic crystals and multicomponent metals of
binary alloys and multilayers, found several promising candidates, with large spin-orbit coupling that is
also essential for high conversion efficiency from orbital angular momentum to spin angular momentum.
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