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Abstract

Complex permeability and permittivity spectra of Fe granular composite materials have been studied

in the RF to microwave frequency range. The Fe composites were prepared by embedding the spherical Fe

particle in an appropriate resin. The composites with particle content of above 63 vol.% shows the metallic

properties; the conductivity value of these composites was more than 107" S/cm. The negative permittivity

spectrum caused by the low-frequency plasma oscillation of conduction electron in percolated Fe particle

chains was observed in 68 vol.% composite; this complex permittivity spectrum can be described by the

Drude model. Meanwhile, the negative permeability due to the magnetic resonances was also observed in

68 vol.% composite. Hence, in 68 vol.% composite, the double negative characteristic was obtained in the

RF to microwave frequency range. The permeability spectrum of 62 vol.% composite was evaluated by the

numerical fitting of actual measurement data to a resonance formula; the domain wall contribution was larger

than the spin contribution.
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