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D-ring shaped photonic crystal fiber surface plasmon resonance sensor
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Abstract:In this paper,a wide range of low refractive index ( RT) detection surface plasmon resonance ( SPR) sensors
based on D-ring-shaped side double-core photonic crystal fiber in the mid-infrared band is proposed. A metal layer is
deposited on both the inner and outer surfaces of the D-ring. The full vector finite element method is used to analyze
the performance of the sensor,and its sensing characteristics are studied. The results show that the sensor can achieve
low and high external refractive index sensing sensitivity in the mid-infrared band. The detectable refractive index
range of the analyte is 1.20 ~ 1. 38, and the average wavelength sensitivity and maximum wavelength sensitivity can
reach 13717 nm/RIU and 21150 nm/RIU respectively, with a resolution of 1. 94 x 10> RIU. The designed sensor
plays an important role in the fields of chemical,biological ,and environmental detection.

Keywords : fiber optics sensors ; photonic crystal fiber;surface plasmon resonance ; wavelength sensitivity
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Ji Xt i% PCF-SPR % @& 47 43 # , BF 58 45 R 3k
Y, BT 2 th 0 1% R A A g RO 2 ik K R R
(Wavelength Sensitivity, WS) 435l & 21150 nm/RIU
F1 13717 nm/RIU, f KA PEZ K 1. 94 x 1077 RIU,
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Tab. 1 Performance comparisons of the proposed PCF-SPR RI sensor and other reported PCF-SPR RI sensors

Refs. Wavelength/ pum RI range The maximum WS(nm + RIU ") Resolution/RIU
[17] 2.4-~2.8 1.20 ~1.29 11055 9.05 x10~°
[18] 2.9-3.6 1.36 ~1.37 11500 9.7x107°
[19] 2.505 ~3.181 1.12 ~1.37 12000 8.33x10°°
This work 2. 628 ~5097 1.20 ~1.38 21150 1.94 x10 3
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Fig. 1 The cross-section view of the proposed sensor
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Fig. 2 Optical field distribution of core guided mode for

the proposed sensor at 2. 50 pm for analyte RI of 1. 30
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Fig. 3 Loss spectrums of fiber core A and B for the
bilaterally coated PCF-SPR sensor
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Fig. 4 Dispersion relationship of the core mode
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Fig. 5 Characteristics of fundamental mode resonance peak of

the PCF-SPR sensor for different analytes
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Tab. 1 Parameter of sensor with different RI of analyte
: Wavel h
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RI/RIU B - RIU
am | (4B em™) (nm - RIU-')
1.20 5097 860. 95 5150 1.94 x10 73
1.22 4994 838. 66 8550 1.17 x107°
1.24 4823 808.76 10900 9.17 x10~°
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1.28 4335 444.96 13475 7.42 x10°°
1.30 4065. 5 322.50 14170 7.06 x10°
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Fig. 6 Loss curve with varying for wavelength under different
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