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Design of multi-layered surface plasmon resonance sensors
using optical admittance method and evolution algorithm

Jaehoon Jung and Seung-Ki Lee’

Abstract

This paper describes the optimal design of a multi-layered surface plasmon resonance sensors to meet various
specifications and improve some physical parameters. Dip 3 dB bandwidth and depth were chosen as design parameters
and the objective function was the norm of the difference between design parameters and target values. The design
variables are thicknesses of each layer and to obtain the design parameters, the optical admittance method was employed.
The (1+1) evolution strategy was employed as an optimization tool. By applying the proposed optimization procedure
to a 3-layered sensor, the optimized design variables considerably improved the 3 dB bandwidth by 4.8 nm and the dip

depth by 1.1 dB.
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Fig. 1. Structure of multi-layered SPR sensors.
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Fig. 3. Admittance and reflectance spectrum of three-layered structure with Cr, Au and Ag; (a) admittance in case of
Cr=2 nm, Au=(60, 40, 20, 00) nm, Ag=(00, 20, 40, 60) nm (circle: starting point, X: end point, square: incident
plane admittance), (b) reflected wave in case of Cr=2 nm, Au=(60, 40, 20, 00) nm, Ag=(00, 20, 40, 60) nm, (c)
admittance in case of Cr=6 nm, Au=(60, 40, 20, 00) nm, Ag=(00, 20, 40, 60) nm (circle: starting point, X: end
point, square: incident plane admittance), (d) reflectance spectrum in case of Cr=6 nm, Au=(60, 40, 20, 00) nm,

Ag=(00, 20, 40, 60) nm.
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