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Study on Surface Plasmon Electrode Using Meta Nano-Structure for
Maximizing Sterilization of Dielectric Discharge
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Abdract: In this study, we investigated plasmon effects to maximize the sterilization of dielectric discharge. We
predicted the effect using the finite difference time domain (FDTD) method as a function of electrode shape, size, and
period. The structure of the electrode was designed with a thickness of 100 nm of silver nanoparticles on a glass
substrate, and was varied according to the shape, size, and period of the electrode hole. Based on the results, it was
confirmed that the effect of plasmons was independent of the shape of the electrode hole. It was thus confirmed that
the plasmon effect depended only on the size and period of the holes. Further, the plasmon effect was affected by the
size rather than period of the holes. Because the absorption of light by the metal varied according to the size of the
hole, the plasmon effect generated by the absorption of light also varied. The best results were obtained when the radius
and period of the electrode holes were 0.1 pm and 0.4 pum, respectively.
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Fig. 1. Structure of dielectric discharge.

Fig. 2. Electrode of dielectric discharge.

Fg. 3 Hecrode structure of surface plasmon using metd nanostructures.
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Fig. 4. Circular model electrode.
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Fig. 5. Rectangular model electrode.
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Fig. 6. Hexa model electrode. 074

Table 1. Hole size and period according to shape.

Hole shape Hole size (r, um) Hole period (um)

0.1 04 ol
Circular 0.1 1
0.24 1 0.1 - - - - - - - )
400 a5l 500 550 [LL1] =) J00 750 800
Rectangular 0.1 0.4 wavelength (nm)

Hexa 01 04 Fig. 7. FDTD resuit of circular model (R=0.1 um, period=0.4 um).
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Fig. 8. FDTD result of circular modd (R=0.1 um, period=1 um).
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Fig. 9. FDTD result of drcular modd (R=0.24 um, period=1 um).
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