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Design of a High-Transmission C-Shaped Nano-Aperture
in a Perfectly Electric Conductor Film

Sin Jeung Park” and Jae Won Hahn”

ABSTRACT

We have designed a high-transmission nano aperture in a perfect electric conductor film with the incident beam of
532 nm wavelength. The aperture basically has a C-shape and is known to produce a bright spot nearby the aperture in
small size less than diffraction limit. The bright spot is strongly coupled with the local plasmon excited through the
aperture hole. The characteristics of transmission and peak power of the aperture output were calculated using finite
differential time domain (FDTD) technique, and the geometry of the aperture was determined to get a maximum
transmission and peak power. To find the effect of the surface plasmon induced near by the aperture, we calculated the
variations of the transmittance and the beam sizes by changing the size of the input beam irradiated on the aperture.
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Fig. 1 The electric and magnetic field vector components
in a cartesian coordinate
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Fig. 2 Basic geometries of C-aperture
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Fig. 3 Output power (P, and beam sizes (Ax and Ay )
calculated as a function the aperture parameter b
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Table 1 Comparison of output beam parameters

54 nm square Final design of
Beam parameter K i
basic design C-aperture
A x (nm) 62 75
Ay (nm) 39 76
Py (a.1) 0.00013 48.45

Fig. 6 Shape of Output beam produced by the C-aperture
at 30 nm distance
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