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We have proposed new concepts such as no-reflection condition for chiral medium
and frequency-independent response of self-complementary meta-surface. We have demonstrated storage of
electromagnetic waves and enhancement of second harmonic generation with coupled-resonator-based
metamaterials. In the analysis of plasma metamaterials, we have comfirmed dynamic
negative-refractive-index and nonlinearity enhancement (bifurcation and harmonic generation).
Metamaterials with arbitrarily shaped elements have been proposed and developed by using the genetic
algorithm based on the electromagnetic field analysis. The proposed methods have been verified
numerically and experimentally. We theoretically derived circuit models for metallic structures from
Maxwell equation. They give us physical insights of electromagnetic phenomena in metamaterials.
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