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An Optical Fiber Sensor for Oriented Bending
Based on Eccentric UV Exposure
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Abstract; The optical fiber sensor for oriented bending based on eccentric UV exposure is fabricated. With the ec-
centric UV exposure on the ready-made Michelson interference fiber structure, the optical sensor gives the oriented
bending characteristics by changing the radial circular symmetry of fiber cladding refractive indexes. The principle
of the asymmetric process of the eccentric exposure to cladding mode are analyzed. The bending loss of the excited
cladding mode in different radial directions is detected. The experimental results show that the Michelson interfer-
ence has some oriented bending characteristics in the eccentric UV exposure process. There are different bending
sensitivity in different radial directions. Furthermore, the bending sensitivity is higher on the exposed side and the
curvature sensitivity is 5.5 dB + m. On the opposite side, the bending sensitivity is lower and the curvature sensitiv-
ity is —1.31 dB - m. With these oriented bending characteristics, the optical sensor can be applied to oil and gas

exploration and development and to oriented seismic wave vector detection.

Keywords : optical fiber sensor; Michelson interference; oriented bending; eccentric UV exposure
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