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Finite-size effect on the transmission enhancement of
subwavelength aperture arrays

Student : Kuan-Hung Chen Advisors : Dr. Jyh-Long Chern

Institute of Electro-Optical Engineering
National Chiao Tung University

Abstract

We experimentally investigate.the transmission characteristics of subwavelength
aperture by microwave analog- experiment (8GHz ~ 12GHz), paying attention on
enhancement feature. We found that in-single hole cases, the transmissions depend on
the shape of the apertures. For multiple hole cases, we investigate the influence of
finite-size effect on the transmission characteristics of multiple subwavelength
apertures. Within a finite size of confirmed area, a basic unit element of multiple
apertures (hole array), i.e., a 3X3 array, is considered. We observed astonishingly
transmission maximum and verify that the results indeed correspond to the excitation
of surface plasmons. It is found that the transmission versus the ratio between the
wavelength and the aperture size (4/d ) can be multi-valued when surface plasmons

are excited.
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