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Abstract This paper reports an optical simulation study of a single-slit device formed on an Au metal
film. Manufacturing nano-sized single-slit devices with various sizes or shapes under different conditions
is expensive and time-consuming. First, the simulation technique used in this study was verified by
conducting experiments to confirm that the transmission characteristics measured by manufacturing a
single-slit device and the transmission characteristics obtained through simulation were similar. Through
this simulation technique, this study examined how the light transmission characteristics change in
response to changes in the thickness of the Au metal film and the width of the single slit. The simulation
showed that the light transmittance tended to increase as the thickness of the Au metal film became
thinner or the slit width became wider. On the other hand, only a single peak in the 500 nm wavelength
range was transmitted when there was no slit or the thickness of the Au metal film was thinner than
100 nm. Using this simulation technique may help find the desired design conditions in advance when

manufacturing nano-slit devices.
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Fig. 1. Single-slit device structure

(a) Cross section of the single-slit device
(b) Fabricated single-slit device
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Fig. 3. Transmitted light spectrum of the single-slit
device
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Fig. 4. Simulation design of the single-slit device
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Fig. 5. Transmitted light spectrum of the simulation
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Fig. 6. Experiment on changing Au-film thickness
with fixed slit width 50 nm
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Fig. 9. Experiment on changing slit width with fixed
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