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Micromachining of an in-Fiber Extrinsic Fabry-Perot Interferometric Sensor
by Using a Femtosecond Laser

WANG Wei', RAO Yun-jiang"?, TANG Qing-tao',
DENG Ming', ZHU Tao', CHENG Guang-hua®

'Key Laboratory of Optoelectronic Technology & Systems, Ministry of Education,
Chongqing University , Chongqing 400044, China
*Key Laboratory of Broadband Optical Fiber Transmission & Communication Networks Technologies
Ministry of Education, University of Electronic Science & Technology of China s Chengdu, Sichuan 610054, China
8 State Key Laboratory of Transient Optics and Photonics, Xi’an Institute of Optics and Precision Mechanics ,
The Chinese Academy of Sciences, Xi’an, Shaanxi 710068, China

Abstract The fabrication of a micromachining extrinsic Fabry-Perot (F-P) interferometer (MEFPI) within a
conventional single-mode fiber (SMF) by using a 800 nm femtosecond laser was reported in this paper. The strain
and temperature characteristics of the MEFPI are investigated. The experimental results show that the strain
sensitivity is 0. 006 nm/pe, and linearity is 99.69% at the range of 0 to 350 pe. Furthermore, the interference
fringe of the MEFPI shifts about 0. 15 nm to the short wavelength while the temperature rises from 20 C to 100 C.
Such kind of in-fiber interference sensors has many advantages, such as compact size, good reliability, low cost,
easy fabrication and mass-production, which offers great potential for sensing applications.
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Fig. 1 Schematic configuration of the femtosecond laser

fabrication system
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Fig. 3 Optical micrograph of a MEFPI sensor with
80 pm cavity length
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Fig. 4 Interference spectrum of a MEFPI sensor with

80 pm cavity length
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Fig.5 Schematic diagram of the strain experimental

fabrication system
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