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Abstract: For the detection of physical parameters in miniature complex environments, especially involv-
ing refractive index and temperature detection to meet the requirements of high sensitivity, low cost, anti-
electromagnetic interference, etc. In this paper, we proposed an ellipsoidal Fabry-Perot (F-P) cavity fiber
optic probe sensor with simple preparation and novel structure. Firstly, a Single Mode Fiber (SMF) with
a flat cut end face was inserted into a ceramic ferrule, and UV adhesive and Graphene Oxide (GO) were
sequentially fixed on the end face of the SMF to form an ellipsoidal dual F-P cavity fiber probe sensor with
an end cap structure. Then the refractive index (RI) and temperature characteristics of the sensor were the-
oretically analyzed and experimentally investigated. The experimental results show that the interferometric
spectrum of this sensor is red-shifted with the increase of RI in the range of 1. 353 2 to 1. 391 2, and the RI

sensitivity is 119.1 nm/RIU, and the linear correlation coefficient between RI and wavelength shift is
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0.99; in the range of 20~60 ‘C, the temperature sensitivity of the sensor is 116 pm/°C. The probe sensor

designed in this paper has the advantages of simple structure, strong anti-interference ability, low produc-

tion cost, stable output spectrum and small detection area. Meanwhile, the unique physicochemical prop-

erties of GO make it have good application prospects in the field of biological detection of various antigen

molecules, bacteria and viruses.
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Fig.1 Extrinsic Fabry-Perot cavity optical fiber sensors
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Tab.1 Surface elemental composition of the F-P probe( % )

Chemical element Weight percentage Atomic percentage

C 33.24 47.00
O 33.17 35.21
S 33.59 17.79
Amount 100. 00 100. 00
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Tab.2 Performance comparison with other fiber optic F-P sensors with different structures

Temperature Sen- Range of Tem-

Structure RI Sensitivity/RIU ~ Range of RI/RIU . - Reference
sitivity/(pm+C ') perature/°C
SMF/Au/SMF —43.59 dB/RIU 1.300 0~1.456 0 13 25~800 [13]
SMF/PDMS —240.425dB/RIU  1.3625~1.4150 385. 46 25~60 [16]
SMF/ER/GO/B-CD 70. 31 nm/RIU 1.3321~1.3694 Not mentioned — [24]
SMF/ER/GO/PRTM 43.18 nm/RIU 1.340 9~1.3759 Not mentioned — [25]
SMF/NOA-61/GO 119. 1 nm/RIU 1.3532~1.3912 116 20~60 This work
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RO A 3R Al AR A DG £ F-P R B A% 2 8% i 4 O
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