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High - sensitivity temperature and strain sensor based on Panda
polarization maintaining fiber

REN Jie, SUN Simei* , SONG Jiao, CHEN Hailin, CHEN Ning, LU Zhiqi
(College of Physics and Electronic Science, Hubei Normal University, Huangshi, Hubei 435002, China)

Abstract : Based on the principle of inter-mode interference,a Mach-Zehnder interferometer (MZI) sensor
composed of Panda polarization maintaining fiber (PMF) is fabricated in this experiment. Because of the
coupling of the large aperture multimode fiber (MMEF), the sensor shows high sensitivity to tempera-
ture. When the external temperature changing, the transmission spectrum of the sensor shifts. By observ-
ing the wavelength shift of characteristic peaks,the temperature response characteristics of the sensor is
obtained. From the experimental data, the wavelength of two characteristic peaks of the SMF-MMF-
PMF-SMF interferometer structure linearly responses to temperature. The sensitivity of temperature is
—123.80 pm/°C and —195. 20 pm/‘C , respectively. The repeatability and stability of this sensor for
temperature measuring are very good,and this sensor can effectively measure the ambient temperature.
Key words: Mach-Zehnder interferometer (MZI); temperature sensing; Panda polarization maintaining
fiber (PMF); the large aperture multimode fiber (MMF)
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Fig. 1 Experimental setup, transmission spectrum,
and spatial spectrum: (a) Temperature experimental
setup and 3-D schematic diagram of sensor head;
(b) Section structure of PMF; (c¢) Transmission
spectra of interferometer at room temperature;

(d) Spatial spectrum
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Fig.2 Temperature response of Dipl :
(a) Temperature rising response spectra;

(b) Temperature linear fitting diagram
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Fig.3 Temperature response of Dip2:
(a) Temperature falling response spectra;

(b) Temperature linear fitting diagram
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Fig. 4 Repeatability and stability of temperature:
(a) Temperature repeatability experiment;

(b) Temperature stability experiment
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