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In this research, we designed an LSPR sensor based on a thin-film multilayer comprising TiO, and SiO,. The thickness of the
overall substrate layer of the suggested multilayer LSPR sensor is limited to 100 nm, and the number of repeating TiO, and SiO,
thin films is 1-4 within a limited thickness. Additionally, a nanowire structure with a gold thin film of 40 nm, height of 40 nm,
period of 600 nm, and line width of 300 nm was formed on the multilayer. To design the variable wavelength-type SPR, the
angle was fixed at 75° and the wavelength was changed. We then simulated the system with the finite-element method (FEM)
using Maxwell’s equations. It was confirmed that the resonance wavelength became shorter as the number of multilayers increased
when the refractive index was fixed. We found that the wavelength changes were more sensitive. However, no changes were

observed when the number of the multilayers was three or higher.
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Fig. 1. The schematic of the calculation concept for multilayer long
range localized surface plasmon resonance sensor.
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Fig. 2. The spectrum of long range localized surface plasmon
resonance. (a) A/B 4 layers, (b) A/B 3 layers, (c) A/B 2 layers,
(d) A/B layer. (A: TiO,, B: SiO)
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Fig. 3. Calculation data of the surface plasmon resonance spectrum based on Maxwell equations with nanowire pattern (Thickness: 40 nm,
width: 300 nm, period: 600 nm) on gold 40 nm film on (a) the A/B layer, (b) A/B 2 layers, (c) A/B 3 layers, (d) A/B 4 layers as changing

a refractive index from 1.33 to 1.36.
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Fig. 4. Calculated near-field distributions when the refractive index
of surrounding is 1.36. The substrates are composed of nanowire
pattern on 40 nm-thick gold film over (a) the A/B, (b) A/B 2, (c)
A/B 3 and (d) A/B 4 layers.
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Fig. 5. Comparison data of resonance wavelength shifts on different
samples as changing a refractive index from 1.33 to 1.36.
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