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Magnetic plasmonic materials based on precisely controlled localized-plasmon
resonance: development of magnetic sensors
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In this study, we aimed a development of ThFeCo plasmonic materials using
TbFeCo magnetic thin film, which exhigits perpendicular magnetic anisotropy and magnetic Kerr effect
as well. For the application of the present materials to high sensitive sensors in future, an
outstanding enhancement of magnetic Kerr effect of the materials is essential. In order to achieve
the Kerr enhancement, ThFeCo film and Au nanoparticles were combined.
We formed self-organized Au nanoparticles with precisely controlled particle diameters, intervals,
and crystal orientation of the particles. The self-organized Au nanoparticles were utilized as an
underlayer of TbFeCo film, and the polar Kerr effect of the specimen was measured. The Kerr rotation
angle was three times higher for a specimen consisting of ThFeCo/Au nanoparticles than that of
TbFeCo. This enhancement would be due to the enhancement of electric fields in the vicinity of Au
nanoparticles by an excitation of localized-surface plasmon resonance.
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