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Multifunctional Optical Fiber Sensor Based on a Hard Plastic Cladding Fiber

Hu Yihui , Dong Hangyu, Jiang Chao, Huang Huiling, Xia Guo
College of Physics and Electronic Science, Hubei Normal University, Huangshi, Hubei 435002, China

Abstract A fiber sensor which can measure the temperature and refractive index simultaneously is fabricated based
on an all-fiber Mach-Zehnder interferometer (MZI). This MZI is formed when a section of a hard plastic cladding
fiber (HPCF) is spliced between two sections of single-mode fiber (SMF). Because of mismatching of the core
diameters of SMF and HPCF, interference spectrum is generated by the transmission light from the HPCF. As the
interference spectrum varies with the change of ambient temperature and refractive index, the simultaneous
measurement of temperature and refractive index is realized. Experimental results show that the sensitivity of
temperature and refractive index can achieve to 13.3 pm+°C ' and 52.56 nme«(RIU) ', respectively. This optical
fiber sensor has the characteristics of small volume, simple structure, easy to fabrication and high sensitivity, which
is suitable to operate in electrical noisy surroundings.
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