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the refractive index of the gas
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Gas Refractive Index Sensing Using Subwavelength
Diameter Optical Fiber Based on Intermodal Interference

HOU Jian-ping, GAI Shuang-long,NING Tao, HAO Jian-ping, LI Peng,ZHAO Jian-lin
(a. School o f Science ;b. Shaanxi Key Laboratory of Optical Information Technology ;
c. Key Laboratory of Space Applied Physics and Chemistry ,Ministry of
Education, Northwestern Polytechnical University s Xi' an 710072 ,China)

Abstract: A gas refractive index sensor with subwavelength-diameter fiber (SDF) based on intermodal
interference is designed and its sensitivity is analyzed. The sensor head is formed by splicing a standard
single-mode fiber with a stub of SDF without cladding.which only supports the fundamental mode and the
2nd-order mode. The sensor’ s sensitivity is analyzed according to the peaks shift of the interference
spectrum, which is caused by the refractive index change of the gas outside the sensor head. It is found that
the sensitivity of this sensor is higher than the one based on intermodal interference using index-guided
photonic crystal fiber (PCF). Since there is no process of gas diffusing into the micro-holes compared with
the PCF, therefore this sensor can be used for real-time detecting.

Key words: Fiber optics; Refractive index sensor; Subwavelength-diameter fiber ( SDF); Intermodal
interference; Sensitivity
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