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Fundamentals of electromagnetic metamaterials and their recent progress

M. Hangyo

Institute of Laser Engineering, Osaka University

Metamaterials are artificially structured materials made of structure units much smaller than
electromagnetic wavelengths, which have effective electric permittivity and magnetic permeability
not realized by natural materials. This concept appeared in 21th century and the research activity is
growing very rapidly. Metamaterials with negative permittivity and permeability can be realized,
which show negative refraction. In this paper, the fundamentals of metamaterials and their recent
progress are reviewed mainly in the terahertz frequency region.
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