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During the past decade electromagnetic metamaterials have realized many exotic phe-
nomena that are difficult or impossible to occur in nature. Novel functionality in meta-
materials usually originates from their resonant interaction with electromagnetic waves.
It becomes increasingly important in the terahertz frequency range, where the so-called
terahertz gap is a technology vacuum associated with the deficiency of terahertz materi-
als. In this talk, I will demonstrate how passive and active terahertz metamaterials and
devices have enabled novel functionality and unprecedented performance. These will
mainly cover design of novel metamaterial structures, resonance tuning through integra-
tion of semiconductors and complex oxides, as well as thin metamaterial coatings for
antireflection and perfect absorption.
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