Applied Physics NFI#J3, 2013, 3, 103-108 Hans iXth
http://dx.doi.org/10.12677/app.2013.36020  Published Online August 2013 (http://www.hanspub.org/journal/app.html)

Plasmonic Refractive-Index Sensor Based on a
Metal-Insulator-Metal Structure

Jiahu Zhu”, Pengfei Zhan

Zhongshan Branch, China Mobile Group Gunagdong Co., LTD., Zhongshan
Email: "13924510818@139.com

Received: Jun. 13", 2013; revised: Jun. 20", 2013; accepted: Jul. 6™, 2013

Copyright © 2013 Jiahu Zhu, Pengfei Zhan. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract: A high-resolution plasmonic refractive-index sensor based on a metal-insulator-metal structure consisting of
a straight bus waveguide and a resonator waveguide is proposed and numerically simulated by using the finite differ-
ence time domain method under a perfectly matched layer absorbing boundary condition. Both analytic and simulated
results show that the resonant wavelengths of the sensor have a linear relationship with the refractive index of material
under sensing. Based on the relationship, the refractive index of the material can be obtained from the detection of one
of the resonant wavelengths. The resolution of refractive index of the nanometeric plasmonic sensor can reach as high
as 107°, giving the wavelength resolution of 0.01 nm. It could be applied to highly-resolution biological sensing.
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Figure 1. (Color online) The basic two-dimension structure map of
the SPPs refractive index sensor
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Figure 2. (Color online) The real effective index n; versus the
refractive index n of the material under sensing in a
metal-insulator-metal slit waveguide structure for different inci-
dent wavelengths = 550, 632.8, 670, 850, 950 nm
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Figure 3. (Color online) The reflection spectrum of the sensor
structure with L = 380 nm, w = 60 nm, g =20 nm
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Figure 4. (Color online) The reflection spectra of the sensor structure with different metal gaps of g at L = 380nm and w = 60 nm. Inset: the
simulated first dip wavelength of the reflection spectrum versus the refractive index » of the material under sensing with different metal gaps
of g at L =450 and w = 150 nm
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Figure 5. (Color online) (a) The simulated reflection spectra of the sensor in different refractive indices n = 1.2, 1.3, 1.4, with the gap of g = 20
nm, the width of w = 250 nm and the length of L = 380 nm; (b) The wavelengths of the first (m = 1) and second dip (m = 2) of the reflection
spectrum versus the refractive index r of the material under sensing
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Figure 5. (Color online) (a) The simulated first dip wavelength of
the reflection spectrum versus the refractive index » of the mate-
rial under sensing with different resonator lengths L, the gap of g =
20 nm and the resonator width of w = 250 nm; (b) The simulated
first dip wavelength of the reflection spectrum versus the refractive
index » of the material under sensing with different resonator
widths w, the gap of g = 20 nm and the resonator length of L = 450
nm
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