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Abstract: We show that photonic band anti-crossing in a coupled system of a terahertz plasmonic
crystal film and a metal air-gap waveguide can create frequency gaps where light propagation is
forbidden. The forbidden frequency gaps have not been found in photonic crystals because they
are not caused by the Bragg multiple-reflections to create conventional photonic band gaps. The
position of the forbidden frequency gap depends on the ratio of the period of the plasmonic crystal
and the air-gap size. The steep edges of the frequency gaps could be useful in sensing a chemical
or a bio-chemical reaction in a terahertz wave range.



