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Intensity measurement of a temperature insensitive strain sensor
based on a highly birefringent photonic crystal fiber loop

QIAN Werrwen, ZHAO Churr liu *, DONG Xing yong, ZHANG Zar xuan, JIN Shang zhong
(College of Optical and Electronic Technology, China Jiliang University, Hangzhou 310018, China)

Absfract: An int ensity measurement of a temperature insensitive strain sensor is proposed based on a
highly birefringent photonic aystal fiber loop mirror( HiBr PCF- FILM). The strain sensor is realized by
using a short length of highly birefringent photonic crystal fiber(PCF) as the sensing element inserted in
a fiber loop mirror( FLLM) . Due to the ultralow thermal sensitivity of the PCF, the proposed strain sensor
is inherently insensitive to temperature. When a DFB laser as a light source passes through the FLM, the
output power is affected by the transmission spectral change of the FLM which is only caused by the
strain applied on the PCF. Based on intensity measurement, an optical power meter is adequate to deduce
the strain information and an expensive optical spectrum analyzer(OSA) is not needed. Experimental re-
sults show that the relationship between the applied stain and the output intensity is approximately quad-
ratic polynomial for strains from 0 to 5770 H€ when the DFB laser is at a wavelength of 1547 nm, and
the fitting degree of the relationship curve is obtained highly as 0. 999 5.

Key words: highly birefringent photonic aystal fiber( HiBr PCF); fiber loop mirror( FLM); intensity

measurement; strain sensor
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Fig 1 Experimental setup of the temperature
insensitive strain sensar hased on a HiBi PCF FLM
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of the FLM at the wavelength 1547 nm
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