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Optical fiber and gelatin based Fabry-Perot interferometric humidity sensor
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Abstract A Fabry-Perot interferometer (FPI) was constructed by fusion splicing a hollow core fiber (HCF) with
a length of tens of microns at the end of a single-mode fiber and coating gelatin film at the free end of the HCF.
Relative humidity measurement was achieved by detecting wavelength shift of the interference spectrum with
humidity level changes. Experimental results show that high sensitivity of 192 pm/%RH has been obtained in
the temperature range of 20°Cwithin the range of 20%-80%RH and the measurement accuracy and repeatability
are quite good. In addition, the sensitivity of 173 pm/%RH and 194 pm/%RH were obtained by humidity
increasing experiments at 15°C and 25°C, respectively. In order to measure temperature has also been achieved
by cascading a fiber Bragg grating sensor with the FPI sensor head. The optical fiber humidity sensor possesses
several advantages including simple fabrication, high sensitivity, and temperature measurement. It has good
potential in the field of humidity measurement.
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Fig. 1 Schematic diagram of the proposed sensing probe
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Fig. 2 Micrograph of the proposed FPI sensing probe
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Fig. 3 Experimental setup
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Fig. 4 Spectra of the FPI sensing probe with different hollow core fiber lengths

Wavelength (nm)

MR S, SRR T AR TR BRI E R 20°C, SRJE AR XTI BE M 20%RH LA 5%RH A
FEAMRETY, FER— MR RS 10 4M80 5 RS, EEHXHE RN 80%RH . 78154 il & 5¢
WZJE, XHHT T HRHEEE M 80%RH FFEF] 20%RH Ft 5256

Bl 5 0 FPIAL IR LA AR T O T A5 2856t . R, TG A xR
PRSI KA T I AR, IR N 3 T FPL K AR, SR a0 . YA
T2 20%RH Z24L 3] 80%RH B, TWHOLTEM IR E] 11.53 nm, MGCEF G S L AR
A



— 20%RH

-10

-20

Reflection (dB)

-20 A)=11.53nm |
L 1 N 1 N | N
1555 1565 1575 1585 1595
Wavelength (nm)

K 5 AR T Lt
Fig. 5 Spectra of the sensor at different relative humidity
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Fig. 7 Repetitive experiment of the sensor.
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Fig. 8 Variation of the sensor wavelength with relative humidity at different temperatures
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Fig. 9 Stability measurement results of the sensor at different relative humidity
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Fig. 10 Variation of the sensor wavelength t with temperature
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Table 1 Performance comparison of some reported optical fiber humidity sensors

Reference Type Measuring range (%RH) Sensitivity
[3] Loop resonator 30-50 0.0537 nm/%RH
[8] Ml 20-40/ 40-85 0.025/ 0.6 nm/%RH
[9] MZI 13.77-77.87 -0.0901 nm/%RH
[17] FPI 13.47-81.34 117.25 pm/%RH
[18] FPI 20-90 0.0545 nm/%RH
[22] FPI 20-95 0.13 nm/%RH
[23] MI 57.3-83.5 135 pm/%RH
[28] MI 45.0-81.7 -0.185 nm/%RH

This paper FPI 20-80 192 pm/%RH
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