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Development and application of the left-handed composite materials containing
the acicular metal nanoparticles

Kasagi, Teruhiro
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The electromagnetic properties of the ?ranular composites containing the
acicular metal nanoparticles were investigated in order to realize the left-handed medium showing
simultaneously negative permeability and negative permittivity.
In the acicular FeCo nanoparticle composites, the negative permeability spectrum caused by the spin
resonance was observed above 10 GHz. In the flaky Cu particle composites, the low frequency
plasmonic state was realized by the electrical percolation of dispersed Cu particles; the negative
permittivity was obtained below the characteristic frequency. We found that the left-handed property
can be realized in the microwave region by the hybrid composites containing flaky FeCo particles
and flaky Cu ones.
The single-layer EM-absorber using the acicular FeCo nanoparitlce composites was investigated. The
acicular FeCo nanocomposites show the microwave absorption characteristics in the frequency range of
4 to 15 GHz with the thickness of about 1 to 5 mm.
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