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Enhanced Optical Transmission through the Periodic Arrays of
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Yi Chenlin Liu Jun Liu Hui Chen Zhiyong Guo Wei Zhu Weihua Wang Xinlin
(School of Electric Engineering , University of South China, Hengyang. Hunan 421001, China)

Abstract We numerically studied the enhancement of optical transmission through the periodic arrays of fish-shaped
nano structure metallic arrays by using the three-dimensional finite-difference time-domain (3D-FDTD) method, and
investigate the influence of lattice constant and hole shape on the optical filtering properties, which is based on
transmission. Results show that fish-shaped metallic nano structure has the properties of high transmission efficiency
and high filtering quality factor. It is revealed by analyzing the maps of electric-field distribution that optical
transmission originates from two different physical mechanisms: localized waveguide resonance mode and surface
plasmon resonance mode. Two resonance modes arise in different places in fish-shaped hole region at different time
with different forms.
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Fig. 2 Normalized transmission spectra with rectangular,

circular and fish-shaped Au film hole arrays
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Fig. 3 Normalized transmission spectra with

fish-shaped of Au film hole array
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Fig. 4 Distribution of the electric field component E. at the 2~z cross section evaluated with (a) rectangular,

(b) circular and (c) fish-shaped Au film hole arrays at 19230 as
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Fig. 5 Normalized transmission spectra with

fish-shaped Au film hole array
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Fig. 6 Distribution of the electric-field components at the y-z and a-z cross sections evaluated at 18938 as
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