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Magnetic metamaterials created by high-energy heavy ion irradiation, and
topological magnonics

leda, Jun®ichi
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When a single-crystal thin film of a magnetic insulator is irradiated with a
high-energy heavy ion beam the atoms along the beam track are stripped of their electrons and
instantaneously heated, causing them to become amorphous. By combining this property with a mask
patterning method using photolithography, a magnon conduction circuit will be created. The magnetic
insulators targeted will be the oxide ferrimagnetic material yttrium iron garnet (Y3Fe5012, YIG),
and similar materials, which have low magnetic loss and magnetic transition temperatures above room
temperature. This research establishes a method for fabricating clear magnetic/non-magnetic
boundaries and evaluate the magnon propagation characteristics, thereby creating a research

foundation for realizing magnetic metamaterials.
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