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Abstract

We theoretically analyze extraordinary optical transmission
phenomena for metallic hole array structures, and propose some
applications for the array structures. We introduce two calculation
methods in this paper: one is basis expansion method, and the other is
Fourier modal method. We give detail formulas for these two methods.
The calculation results give good agreement with our experimental data.
This indicates that our calculation is very reliable and is suitable for this
array structure.

We do the following works in this paper. First, we demonstrate a
simply method to separate direct tunneling channel and resonant
transmission channel in a Fano system. Second, we calculate the
transmission spectra for rectangular hole arrays and crossed rectangular
hole arrays of different sizes, and explain the evolution of the
transmission spectra with the changing of the hole dimensions. Third, we
use the Fourier modal method to analyze metal loss effects. Finally, we
demonstrate that if the waveguide mode inside the hole is propagating,
the transmission behavior can be explained by Fabry-Perot resonance.

We propose two applications for metallic hole array structures. First,
we show that asymmetric crossed rectangular hole structures can be used
as the optical compensator. Second, we show that the strong near field of
hole array structure can enhance the sensitivity for long wavelength
optical detectors.
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