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Dielectric-Resonator-Based Left-Handed Metamaterials

Tetsuya UEDA*, Naobumi MICHISHITA***** and Tatsuo ITOH**

We report our recent work on left-handed metamaterial (LHM) structures using dielectric
resonators (DRs). First of all, several types of DR-based LHM structures are reviewed. To
achieve negative effective permeability, structural dispersions for DR arrays under the TE-
resonance are utilized. For the left-handedness to be achieved with the TE-resonant DRs, design-
ing of negative effective permittivity is essential and realized 1) by a magnetically mutual
coupling between DRs, and 2) by a host medium with negative permittivity. As a host medium
with negative permittivity, a cut-off parallel plate waveguide is utilized in the microwave and

millimeter wave regions, and plasmonic metals are employed at optical frequencies.
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incident wave
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