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Optical fiber interferometric stress sensor based on vortex light

CHANG Huimin, FU Haiwei”, WANG Shuai, YOU Yongtao, YONG Zhen, LI Xiaoli
(School of Science, Xi'an Shiyou University, Xi'an 710065, China)

Abstract: In order to further increase the measurement range of optical fiber stress sensor, an optical fiber Mach-Zehnder
interference (MZI) stress sensor based on the interference of vortex beam and plane wave beam is designed, and a new stress
demodulation model is proposed. The principal component analysis method is used to extract the main features of the fork
interference pattern set, and the relationship between the phase difference between the two beams and the correlation coefficient
of the corresponding interference pattern for the main features is obtained. According to the stress phase difference relationship,
the relationship between the stress and the correlation coefficient is obtained, a stress sensing experimental system based on the
interference between vortex beam and plane wave beam is built, and the stress sensing response characteristics of the system are

studied. The experimental results show that the stress response sensitivity of the sensor is 0.25694 rad/MPa, and the maximum

stress measurement range is 3392 e,
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