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Hydrogen Sensing Based on Mach-Zehnder Interferometers with
Palladium-Coated Microfibers

LIAO Feng, WU Guoging, GU Fuxing
(College of Optical-Electrical and Computer Engineering , University of Shanghai for Science and
Technology , Shanghai 200093 , China)

Abstract: Based on the evanescent wave coupling technique, a Mach-Zehnder interferometer
(MZI) with the size of 800 ym X 200 pum was constituted by using two micro-nanofibers. The
sensing arm was coated with palladium which is sensitive to the hydrogen, with a length of 200 pm.
By optimizing the coupling lengths of the interferometers via precise micro-manipulating, the
extinction ratio of an interferential wave can be up to 15 dB, and thus a large-dynamic optical

sensing range is achieved.
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Fig.1 Diagram of stretching fiber and the optical micrograph of microfiber
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Fig.2 Schematic diagram and optical image of the MZI

integrated with a Pd-coated microfiber, the

optical micrograph of the Pd-coated microfiber
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Fig.3 Transmission spectrum of a MZI with the path
length difference of 496 ym and transmission

spectrum MZI with Pd-coated microfibers
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Fig.4 Change of transmission spectra, spectral
valley and intensity while different

hydrogen concentration
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