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Abstract

Metamaterials composed of subwavelength constituents have gained attentions due to their unusual properties which
natural materials do not have such as left-handed materials with negative refractive indices and cloaks of invisibility.
In this article, recent advancements on three epoch-making metamaterials and related phenomena are overviewed.
First, Dirac cone metamaterials with nonzero group velocity at the I'-point in the Brillouin zone are introduced
focusing on their unique properties of extraordinary absorption and transmission at the microwave frequency band.
Second, artificially composed Huygens surfaces are also introduced with dual-band beam-forming characteristics
and the evanescent wave generation for sub-wavelength focusing. Finally, cloaks of invisibility based on the concept
of the transformation electromagnetics including the isovolumetric transformation are also introduced and
demonstrated.





