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Optical Characteristics of Bimetallic Silver-Gold Film Structure in
Surface Plasmon Resonance Sensor Applications

WO OW 2R B
(Hyuk Rok Gwon * Seong Hyuk Lee)

Abstract - Surface plasmon resonance(SPR) has been widely studied for biological and chemical sensing applications.
The present study conducts numerical simulation for the single and bimetallic layer SPR configurations by using the
multiple beam interference matrix(MBIM) method to investigate the influence of wave interference and complex refractive
indices of materials on optical characteristics such as reflectance and optical phase shift which are used for sensing.
First, calculated reflectances are compared with experimental data for validation. In addition, in the single film structures,
this study finds out the appropriate film thicknesses with minimum reflectance for cases of gold film and silver film. For
a bimetallic silver-gold film structure, in particular, the bimetallic film thicknesses that has the minimum reflectance are
found 36 nm for silver and 5 nm for gold. From the results, the use of phase shift would be useful compared to
reflectance in determining the SPR configuration because the phase shift becomes more sensitive than reflectance.
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Fig. 1 A schematic of the SPR configuration.
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Fig. 2 A schematic of the bimetallic silver-gold SPR
configuration. '
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Table 1 Optical properties of materials.

Property Glass(BK7) | Gold | Silver | Water
Refractive
index (n) 15168 013 0.27 1.332
Extinction
coefficient (k) 0 316 | 418 0
Reference (4] [4] (4] (5]
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Fig. 3 A schematic of multi-layer thin film structure.
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Fig. 4 Comparison of estimated reflectance with experimental
datal6).
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Fig. 5 Effects of gold film thickness on reflectance in the
range from 30 to 52 nm.
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Fig. 7 Effects of silver film thickness on reflectance in the
range from 30 to 38 nm.
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Fig. 8 Effects of silver film thickness on reflectance in the
range of from 39 to 70 nm.
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Fig. 9 Reflectance for various silver film thicknesses at day=
5 nm in bimetallic silver-gold SPR structure.
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Fig. 10 Prediction of reflectance and phase shift with respect
to the incident angle in bimetaillic SPR structure.
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