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Abstract: We proposed and demonstrated the double layered metallic nano-hole structure using polystyrene beads
process to enhance the sensitivity of surface plasmon resonance (SPR). The double layered SPR structures are
calculated using the finite-difference time-domain (FDTD) method for the width, thickness, and period of the
metallic nano-hole structures. The thickness of the metal film and the metallic nano-hole is 30 and 20 nm in the
214 nm wide nano-hole size, respectively. The double layered SPR structures are fabricated with monolayer
polystyrene beads of 420 nm wide. The sensitivities of the conventional SPR sensor and the double layered SPR
sensor are obtained to 42.2 and 52.1 degree/RIU, respectively.
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Fig. 1. Double layered SPR structure.
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Fig. 2. Reflectance of metallic nano-hole structures for the 160
nm wide ring radius. (a) 20 nm-thick Au film and (b) 30
nm-thick Au film.
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Fg. 3. Reflectance of metallic nano-hole structures for the 107 nm wide
ring radius. (@) 20 nm-thick Au film and (b) 30 nm-thick Au film.
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Fig. 4. Fabrication processes of polystyrene beads.
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Fig. 6. Resonance characteristics of bulk Au film structure.
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