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Theory of spin-wave-induced electric polarization in magnetic insulators
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In this research project, we studied spin waves, i.e. propagating
oscillations of magnetic moments, when the magnetic medium does not possess spatial inversion
symmetry. Although we were not able to complete the initially proposed study of generating electric
polarisation from spin wave dynamics, we discovered several closely related phenomena and
established their theoretical descriptions. Specifically, we found that when a magnetic film is
attached to the surface of an electrically polar substrate, the spin waves acquire a diode-like
property where they achieve practically unidirectional transmission, and they become capable of
travelling spatially up to 1 mm, an improvement of orders of magnitude in comparison with bare
magnetic films. These new findings might help realising information transfer devices utilising spin
waves in magnetic thin films.
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