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Development of new multifunctional materials by magnetic metal-ferroelectric
nano-composite thin films
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Novel properties based on the nano-quantum effect have been created one
after another by means of thin nano-double-phase structural films composed of magnetic nano-metallic
particles and a ceramic matrix. In this study, the improvement of the "tunneling dielectric
effect”, in which the dielectric constant can be controlled by changing the magnetic field, has been
achieved by combining materials, improving the deposition method, and controlling the
microstructure of the film. Furthermore, we found a novel magneto-optic material, "Tunneling Faraday
effect"”, which is about 40 times larger than that of "bismuth iron garnet", which is a practical
material for optical communications at a wavelength of 1,550 nm, using a FeCo-Y-F-based
nano-granular structure thin film.
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