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Fabrication and Evaluation of waveguide-type Faraday materials using magnetic
nanoparticle-dispersed xerogels
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The purpose of this research is to create highly efficient magneto-optic
materials for the construction of optical waveguide magneto-optic devices. The following results
were obtained with respect to various efforts toward this goal. We deposited magnetic oxide thin
films on plasmonic substrates with metal nanoarray structures and showed that the rotation angle
enhancement occurs at specific angles satisfying the diffraction condition of array periodicity in
the sample angle dependence measurement of the Faraday effect. We also attempted to control the
wavelength of localized plasmon resonance by inducing Ag nanoparticles by laser irradiation of a
xerogel co-doped with Fe304/Au core-shell particles and Ag+ ions. These results are expected to
eépapd the degree of freedom in material selection suitable for waveguide-type micro magneto-optical

evices.
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Fig.2 Sample tilt angle dependence of Faraday rotation angle
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Fig.3 Optical absorption spectras of ZnFe204

thin film deposited on plasmonic array
substrate.for different sample tilt angles.
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Fig. 5 Absorption spectra tor Xxerogels doped with Fig. 6 Faraday rotation angles for xerogels doped with

Au/Fe;0, core-shell particles and Ag” before and after Au/Fes0, core-shell particles and Ag” before and after
femtosecond-laser irradiation. femtosecond-laser irradiation.
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