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Development of non-reciprocal nanophotonic devices using ferromagnetic
nanogranular films

Iwamoto, Satoshi
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It has been reported that nanogranular films (NG films) composed of magnetic

nanoparticles distributed in a dielectric host material can exhibit a large magneto-optical effect
in the optical communication wavelength band. In this research, we succeeded in developing a highly
transparent NG film and a high refractive index NG film, which are necessary for nanophotonic
applications of NG film.
We also numerically examined the performance of photonic crystal waveguides with a high-transparency
NG film using fluoride as the matrix and clarified the attainable performance with the currently
available material. In addition, we theoretically and numerically demonstrated that using a
magneto-optical material with a dielectric constant close to zero enables the realization of one-way
waveguides immune to disorders at a wide range of wavelengths around 1550 nm.
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