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        Surface functionalization strategies for HC-ARFs. (a–c) SPR-based optical fiber CH4 gas sensor [69]: (a) Cross-sectional of the HC-ARF; (b) X-pol core modes effective RI and loss spectrum; (c) the loss spectrum within the range of CH4 concentration from 0 to 3.5%. (d, e) HC-ARF gas sensor functionalized with GSH-CdTe QDs [76]: (d) immobilization process of CdTe QDs inside the HC-ARF; (e) illustration of NO2 gas-induced fluorescence quenching.
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        HC-ARF gas sensors based on PTS. (a) Experimental setup of a heterodyne interferometric MZI-PTS gas sensor based on a HC-ARF [94]. (b, c) FPI-PTS-based 13CO2 gas sensor [96]: (b) schematic of the F-P cavity; (c) schematic of the experimental setup. (d) Comparison of two FPI sensing processes: top, at the quadrature point; bottom, at the resonance point with wavelength dither [98]. (e) Schematic of the MPD-PTS principle [51]. (f, g) Comparative experiment on the sensing performance of MZI-PTS and MIPTS [100]: (f) experimental setups of (top) MZI-PTS and (bottom) MI-PTS; (g) Allan-Werle deviation as a function of integration time for both MZI-PTS and MI-PTS.
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        Applications of HC-ARFs in PAS for gas sensing. (a) Experimental setup of the HC-ARF-based PABS system [102]. (b, c) Flexible longitudinal photoacoustic resonator based on HC-ARF [103]: (b) schematic structure of the resonator; (c) normalized acoustic pressure of the second-order eigenmode inside the resonator under different bending radii. (d, e) H2-filled HC-ARF used as a PAS excitation light source [104]: (d) absorption spectrum of CH4 and laser spectra around 1650 nm at different laser temperatures; (e) central wavelength of the sixth-order Stokes line as a function of laser temperature.
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