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Estimation of Sensitivity Enhancements of Material-Dependent Localized Surface
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We explored localized plasmonic field enhancements using nanowire patterns to improve the
sensitivity of a surface plasmon resonance (SPR) sensor. Two different materials, gold and silver,
were considered for sample materials. Gold and silver nanowire patterns were fabricated by
electron beam lithography for experimental measurements. The wavelength SPR sensor was
also designed for these experiments. The material-dependent field enhancements on nanowire
patterns were first calculated based on Maxwell’s equations. Resonance wavelength shifts were
indicated as changes in the refractive index from 1.33 to 1.36. The SPR sensor with silver
nanowire patterns showed a much larger resonance wavelength shift than the sensor with gold
nanowire patterns, in good agreement with simulation results. These results suggest that silver
nanowire patterns are more efficient than gold nanowire patterns, and could be used for
sensitivity enhancements in situations where biocompatibility is not a consideration.
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Fig. 1 (a) Illustration of nanowire fabrication process
using electron beam lithography (Step 1:
Evaporator, Step 2: PMMA deposition, Step 3: E-
Beam exposure, Step 4: Development, Step 5:
Metallization, Step 6: Lift-Off), (b) A SEM image
of the fabricated nanowire sample, (¢) Schematics
of a wavelength surface plasmon resonance
sensor optical setup (L: Lens, PH: Pin Hole, PO:
Polarizer, M: Mirror)
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Fig. 2 Calculation data of the surface plasmon resonance
spectrum based on Maxwell equations: (a) A
silver 40nm film, (b) A gold 40nm film, (c) Silver
nanowire patterns on the silver film, (d) Gold
nanowire patterns on the gold film
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Fig. 3 Calculation results of near-field distribution: (a)
Film gold nanowire patterns on the gold film, (b)
Silver nanowire patterns on the silver 40nm

silver film
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Fig. 4 Experimental measurements on a wavelength surface plasmon resonance sensor: (a) A silver film, (b) A gold film,

(c) Silver nanowire patterns on the silverfilm, (d) Gold nanowire patterns on the gold film, (¢) Comparison data

of resonance wavelength shifts on different samples as changing a refractive index from 1.33 to 1.36
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