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Optical fiber micro-hole sensor fabricated with femtosecond laser

BAI Ling ZHAO Xiudi LIU Yi QU Shidiang LI Yan
( Department of Optoelectronic Science School of Science Harbin Institute of Technology at Weihai Weihai 264209 China)

Abstract: In order to measure refractive index of liquid with high-precision and low-cost a liquid refractive index sensor
based on a micro-hole in the single-mode fiber was fabricated by means of water-assisted femtosecond laser ablation method. The
responses of transmission loss of the sensor to the refractive index and micro-hole length were investigated. Based on the ray
theory the sensing mechanism was analyzed. The effect of temperature disturbance on the sensor performance was also
discussed. The experiment results show that the sensor has a good linear response in the refractive index range of 1. 333 ~1. 413
the sensitivity of the sensor can achieve 157. 48dB/RIU and it is less susceptible to temperature change. Compared with other
fiber refractive index sensors optical fiber mic@e sensors have the outstanding advantages including compact easy to
fabricate high sensitivity insensitive to tempera and low cost etc. Therefore optical fiber micro-hole sensors can have

extensive application in the fields of biochemical measurement.
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Fig.1 Femtosecond laser micromachining scheme
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Fig.2 Microscope images of the micro-hole
a—the top view image of the micro-hole b—the front view image of the mi—

cro-hole c¢—the opening of the micro-hole on the side of fiber
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Fig.4 Ray theory model of the miro-hole refractive index sensor
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Temperature response of the sample 1—temperature response of the
sample before calibration; 2—temperature response of the sample
with different refractive index of water; 3—temperature response of

the sample after calibration
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