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Transmission Property for Metal Hole Arrays in Terahertz Region

Fumiaki MIYAMARU* and Masanori HANGYO**

The extraordinary transmission characteristics of metal hole arrays, which is attributed to the
resonant excitation of the surface mode, have been investigated in the terahertz (THz) region.
The polarization of the THz wave transmitted through metal hole arrays can be changed
drastically by tilting the incident angle very slightly, indicating the possibility of using metal hole
arrays as wave plates. Additionally, for the double layer metal hole arrays, we found that
interesting characteristics which is against the intuitive expectation. By shifting the second layer
laterally by a half of the lattice constant with respect to the first layer, the transmittance is
enhanced in comparison to that of the unshifted case even though the opening area of the
unshifted case is larger than that of the shifted case. This phenomenon is attributed to the

near-field coupling of the surface modes.
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