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Abstract  Given the large structure size and low processing reproducibility of the interferometric tapered micro/nano
fiber sensor, this paper proposed a non-adiabatic tapered micro/nano fiber sensing structure. First, the dependence
of the sensing sensitivity of the interferometric tapered micro/nano fiber sensor on the waist diameter and the
sensing characteristics of different parts was investigated according to the fiber mode theory. Then, mode control in
the tapering process of the fiber under the non-adiabatic condition was studied. On this basis, a tapered micro/nano
fiber sensor structure was designed and fabricated with a waist diameter of 3.1 pm and a taper waist length of
1.1 cm. Its detection sensitivity of low refractive indexes reached 90250 nm/RIU. This structure, with small size
and high processing reproducibility, lays a foundation for miniaturization and integration of sensors and is expected
to be used in fields such as biomedicine and environmental monitoring.
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Fig. 1 Relationship among ambient refractive index, diameter of tapered micro/nano fiber, and its interference sensitivity.

(a) Structural diagram of tapered micro/nano fiber; (b) variation of effective refractive index difference under

different wavelength and environmental refractive index; (c) sensitivity at different wavelengths for ambient

refractive index of 1.333; (d) interference curves of tapered micro/nano fibers with different waist diameters
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Fig. 2 Interference spectrum changes during scanning. (a) Variation curve of effective refractive index difference for

different radius; (b) schematic diagram of droplet scanning experimental device of tapered micro/nano fiber;

(¢) change of relative light intensity for 50 spectral scans; (d) interference spectra in scanning process
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tapered micro/nano fiber processing
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Fig. 4 Interference spectra and interference peak sensitivity calculation curves of sensing process. (a) Interference

spectra of tapered micro/nano fiber; (b) fitting curves of wavelength-refractive index
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