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<FEZE>
A study on the electric field enhancement in metal

nanoholes by FDTD method
Noh, Ji-Yeon
Department of Electronic Materials Engineering,

Graduate School of Korea Maritime and Ocean University
Abstract

Recently, the research for the relationship between nanostructures
and light has given rise to considerable interest due to their possible
numerous applications. Especially, surface plasmon provides an
attractive method to study the phenomena of the transmission
enhancement of optics. The  finite-difference time-domain (FDTD)
simulation is a method that provides accurate prediction of field
motion for a variety of electromagnetic interaction with metal. The
simulation is carried out to elucidate the nature of surface plasmon
generated by nanoholes in metallic film interacting with the light. We
performed the FDTD simulation to see how well the plasmon
phenomenon occurs depending on the size of the metal nanoholes.
To run the FDTD simulation, we drew the empty reversed nano
trapezoidal shape and cylindrical nanohole with aid of 3D-CAD. The
wavelength of the irradiated light were 400 ~ 1000nm and the mesh
size was set as 0.2nm. We have analysed the plasmon phenomena in
the surface of metal according to the size of the hole, the thickness
of metal thin film, and wavelength. As a result of FDTD simulation,
we could see strong |E[* in empty reversed nano trapezoidal shape
than in the cylindrical nanoholes. In empty reversed nano trapezoidal
shape, strong |E|* appears when the bottom side of reversed
trapezoid size is smaller and the thickness is thicker. It can be
applied to various fields, and can be used for sensors and optical

transmission filters.
KEY WORDS: FDTD; cylindrical nanohole; empty reversed nano trapezoidal shape;
surface plasmon; electromagnetic field.
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