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Dual-core photonic crystal fiber sensor based on coupling perturbation

CAl Jun, CHEN Huanwen, DONG Chao, GAO Xiang, WANG Yuzhang
(School of Science, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In order to achieve the purpose of high-precision temperature sensing, a novel dual-core photonic crystal fiber
coupled perturbation structure was designed. The finite-difference beam propagation method was used to analyze the sensing
characteristics of the structure. The Beampronp module of RSOFT software was used to simulate the characteristics of the sensor.
The results show that the refractive index sensitivity can reach 7000nm/RUI under the condition of dual core coupling (RUI is the
refractive index unit) , the coupling spacing sensitivity can reach 2. When the liquid is filled with ethanol, the sensing structure
can realize the detection in the temperature range of 278K ~ 338K, and the sensitivity in this range can be up to 4nm/K. The
sensor has the characteristics of high linearity and simple process, and the structure is helpful and meaningful to the research of
other related sensors.
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Fig. 1 Cross section of photonic crystal fiber with dual-core coupling pertur-

bation structure
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Fig.2 a—relationship between the refractive index of the filled area and

port transmittance when wavelength is 1. 550pum  b—relationship

between the coupling distance and port transmittance when wave-

length is 1. 550 um
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Fig.3 When the wavelength is 1. 550um, the optical power periodically

couples with increasing transmission distance
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Fig.4 When the wavelengths are 1. 550pum, 1. 555um and 1.560pum, the
power in the two waveguides periodically couples with the transmis-

sion distance
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Fig.5 The incident waveband is 1.47pum ~1.57um, when the filled area

is refracted n =1.364, the transmission spectrum of the output port
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Fig. 6  The filled area of the perturbation layer is the transmission spectrum

at different refractive indices
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Fig.7 Output transmission spectrum at different coupling intervals
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Fig. 8 Transmission spectra at different temperatures
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