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Photonic Crystal Fiber Temperature and Pressure Sensor
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Abstract;: An hybride optical fiber sensor is presented for the measurement of temperature and pressure in
high temperature environment. The sensor is based on the configuration of an extrinsic Fabry-Perot
interferometer(EFPD) , which is formed by a Hollow Core Fiber(HCF) sandwiched between a section of
Single Mode Fiber(SMF) and a section of of Photonic Crystal Fiber(PCF), and an intrinsic Fabry-Perot
Interferometer(IFPI) , which is formed by a section of PCF. Temperature measurement is achieved by
thermal expansion effect and thermooptic effect, while pressure measurement is realized by the change of
refractive index of gas. The demodulation of the sensor was realized by a self-made white light
interferometry demodulator. In the environment of different temperature and pressure, the temperature
and pressure optical fiber sensors whose cavity length is 306 pm and 1 535 pm were measured
continuously. The experimental results show that the pressure sensitivity decreased with the increase of
temperature. 1 460.5 nm/MPa is achieved at the temperature of 28 “C and the temperature response of
the EFPI cavity is 17.4 nm/°C. The sensor is able to operate stably at temperature of 28 ~800 “C and
pressure of 0~10 MPa.

Key words: Fiber sensor; Temperature and pressure sensor; Extrinsic Fabry-Perot interferometers;

HEeWBA :HEHRBIERS (Nos.61775020, 61575021) , B 5 BRI IE & BRI (No.2015AA043504)
E—1EF X RK 1994 —) , B W05k . FEHFSE 16 0 6444 % Email : liu_tianmu@163.com
SH (BIRAEE) V031967 —) B B 1t EEBFE DT 1 AL (LR Email : bitjy@bit.edu.cn
KRB 2019-12-02; F A B :2020- 02— 17
http : // www .photon .ac .cn

0406001-1



D/ R S 14

Photonic crystal fiber; Fast Fourier transform
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(a) Schematic diagram of structure
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Fig.1 Structure, photograph, packaging of photonic crystal fiber temperature and pressure sensor
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