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Broad Band Electro-magnetic and Opto-magnetic Performance Tunneling
Electron Bond State at Magnetic Metal-ceramics Interface
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The magneto-dielectric nano-composite film, in which nano-sized magnets are dispersed in ceramics,
is known to exhibit magnetic multifunctionalities, such as magneto-resistive, magneto-dielectric, and
magneto-optical, and is obtained over multiple and wide frequency bands. In this study, magneto-dielectric
nano-composite films with various magnetic metal nanoparticle shapes were fabricated to achieve variable
interparticle gaps. In-plane and out-of-plane electrical resistivities were also changed, subjected to
several electron binding states with different relaxation times. We demonstrated frequency control of the
magnetodielectric effect via electrical resistivity by structural modulation of the lateral nanogranular
system.
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