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A metallic plate with periodically cut-through slits behaves similar to a
dielectric under a metamaterial condition where the incident light wavelength is longer than the
slit periodicity. Its effective refractive index is defined by the ratio of the slit periodicity to
the slit width, and thus is, in principle, tunable over the entire range from 1 to « only by
control of the geometrical parameters.

In this work, the optical properties of the stacked structures composed of such quasi-dielectrics
were investigated in detail experimentally and theoretically. The extraordinary behaviors of the
optical resonance modes, which are different from those of the normal dielectric multilayered
structures, were found out, and then the physical mechanisms underpinning the phenomena were
clarified. The information obtained in this work must be useful for creation of the novel devices
that control the terahertz waves.
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