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Fabrication and physics of periodic metamaterials in optical regime
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By means of experiments, electromagnetic field simulation and theoretical
analysis, novel electromagnetic responses in sub-wavelength artificial structures have been investigated,
focusing on periodic metamaterials in optical regime. Microscopic mechanism of photo-induced voltage due
to optical rectification in structured thin-metallic film was clarified further after experiments of
various designs and conditions. Basic theory on topology optimization for metamaterials was established.
Opitcal lighography based on microscopic electric field distribution near the metallic metamaterial
surfaces were proposed. Giant magnetochiral effect in metamolecule consisting of ferite and copper coil
was discovered experimentally in microwave region and analyzed theoretically.
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