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Surface plasmonic optical filter based on

MEAREE: A
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[ Abstract] The paper numerically investigates the enhanced optical transmission (EOT) properties of the periodic sub—wavelength
cross—shaped hole arrays with asymmetry of geometric structure in metal films by using three—dimensional finite—difference time-
domain method. It is found that the symmetry of unit structure has a great impact on the surface plasmons ( SPs) of the cross—shaped
hole arrays. These behaviors also suggest that the localized Surface Plasmons resonance mode can be excited only if the asymmetric
direction of unit structure is perpendicular to the polarization direction of incident light, where there exist two separated transmission
peaks. Moreover, by taking advantage of the EOT effect in the periodic sub—wavelength geometrically asymmetric cross—shaped hole
arrays, the paper proposes a plasmonic optical filter (POF) in the near—infrared region. The realization of POF effect is possible to
regulate the properties of the incident optical field by changing its polarization direction. The results promise new avenues for
plasmonic devices and enrich the application range of metallic structures in the field of optical communications and information
processing.
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Fig. 1 Asymmetric cross—shaped hole structure with asymmetric

features
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(b) cross—shaped hole arrays with asymmetry
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Fig. 2 Distribution of electric field |E, | in (x, z) plane at 250 nm in Y direction. The unit of the color bar is v. All of three hole arrays

periods are 600 nm (Py= P,= 600 nm)
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