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Abstract

The pH sensor based on the air-gap long period fiber gratings is
presented in this study. The fabrication of an air-gap long period fiber
grating includes the fiber side-polished, fiber micro-lithography, and fiber
etching. The sensing mechanism is based on the index variation of the
testing the acid and the alkaline solution to cause the grating loss-dip
wavelength shift.

The discussion of the experimental results is not only for the acid and
the alkaline solution, but also the high-order and low-order modes are
included. The sensitivity of the high-order mode is better than that of the
low-order mode and the sensitivity of the acid solution is better than that
of the alkaline solution. In the future work, we will try to use different
coating materials or to change different types of fibers to improve the
sensitivity of the sensor. The sensor has a wide range of practical
applications, such as ground-acidification examination or bio-medical

detection.

Key words: fiber side-polished, fiber micro-lithography, fiber etching,
air-gap long period fiber grating (AG-LPQ)
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