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Abstract This paper proposes a light sensor based on a cascaded side-hole fiber coupler and localized fiber Bragg grating.
The side-hole fiber coupler is fabricated using a selective carbon tetrachloride (CCly) filling method. Within this structure, the fiber
core and the filled CCl, liquid column constitute an optical waveguide coupling structure, exhibiting a coupling wavelength within
the 1800-2100 nm range at room temperature. As temperature increases, the refractive index change of CCls induces a red shift in
the coupling wavelength, achieving a high temperature sensitivity of 49.5 nm/°C. Exploiting the photothermal effect of the
CCl, solution, this coupler functions as an optical intensity sensor with a sensitivity of 0.114 nm/(mW-cm™*). The
localized fiber Bragg gratings are fabricated using a femtosecond laser point-by-point technique. The fundamental mode
resonance occurs at 1939 nm, while higher-order mode resonances extend from the fundamental mode wavelength down to
1643 nm. Leveraging the comb-like spectrum characteristics of the localized fiber Bragg gratings, cascading this device with
the side-hole fiber coupler enables intensity-demodulated optical sensing, yielding a sensitivity of 0.033 dB/(mW+cm *).

The cascaded light sensor demonstrates advantages of high sensitivity and a simplified demodulation process, showing
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promising application potential in optical sensing and communication fields.
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Fig. 1 Fabrication process of the SHF coupling device. (a) Gluing and filling process; (b) end view of the SHF after gluing;

(¢) cross-sectional view of the SHF after cavity filling
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Fig. 2 Transmission spectrum of the coupler
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Fig. 3 Theoretical simulations. (a) Dispersion curves of the fiber core fundamental mode and different modes in the liquid-core

waveguide; (b) dispersion curves at 25 °C and 27 °C, respectively
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Fig. 4 Transmission spectrum of the localized fiber Bragg grating
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Fig. 5 Schematic diagram of the sensing test setup connecting cascaded devices with a broadband source and an optical
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Fig. 6 Transmission spectra of the cascaded SHF coupler-loF BG at different temperatures. (a) 25 °C; (b) 26 °C
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Fig. 7 Temperature response of the device.(a) Transmission spectra at different temperatures;(b) temperature-dependent shift of the

coupling peak wavelength
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Fig. 8 Optical intensity response of the device. (a) Transmission spectra at different optical intensities; (b) intensity-dependent shift of

the coupling peak wavelength
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Fig. 9 Optical intensity response of cascaded devices. (a) Local spectral evolution at different incident optical intensities; (b) transmitted

intensity versus incident optical power
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