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Abstract: A high-sensitivity fiber temperature sensor based on enhanced Vernier effect is proposed. The
proposed sensor consists of a cascaded Fabry-Perot interferometer (FPI) and Sagnac interferometer (SI).

The FPI was a PDMS cavity formed by filling polydimethylsiloxane (PDMS) into hollow-core fiber

75 A #1:2023-08-06; 1&1T H #1 : 2023-09-11.

BB AA A RR 234w B0 H ¥ B (No. 2023A1515011212, No. 2022A1515011603 ) ; TN TI7 5 il F 5% 1
3 H %8 (No. JCYT20210324122813036, No. JCYJ20220530162200001 ) 3 I 7% 45 % 18 1w 45 T 45 40 08 %
T ¢ B (No. 2021ZDZX1015) 5 )7 R ¥ ¥ K 24 i 58 A= B0 A8 113 95 B 351 H (No. 202328) 5 )7 ZR G VE K5
BHIF e 3h £ 9% 9 B35 H (No. 060302112009)



3532 e K TR 55 31 %

(HCF), and SI was formed by fusing a section of Panda fiber inside a single-mode fiber ring. FPI and SI
have opposite temperature responses. With increasing temperature, the interference spectrum of FPT will
red-shift, whereas that of SI will blue-shift. Therefore, when FPI and SI are cascaded, an enhanced Ver-
nier effect will be generated, with a temperature sensitivity much greater than FPI or SI alone. The magni-
fication of the enhanced Vernier effect is significantly larger than that of the ordinary Vernier effect. Experi-
mental results show that the sensitivity of the sensor is —57. 85 nm/°C in the temperature range of 36 -
39 °C, which is 44. 8 and 30. 8 times that of FPI and SI alone, respectively. The sensitivity magnifications

are 2. 56 and 1. 66 times those of ordinary Vernier effect, respectively. The sensor has the advantages of

high sensitivity, good stability, low preparation cost, and very good application prospects.

Key words: optical fiber sensor; Fabry-Perot Interferometer(FPI); Sagnac Interferometer(SI); enhanced

vernier effect; Polydimethylsiloxane
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Fig.1 Experimental setup of the proposed temperature

sensor based on enhanced vernier effect
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Tab.1 Comparison of structure and sensitivity of Vernier effect temperature sensors
Year Configuration Range/C Sensitivity (nm+C™") Reference
2017 FPI and SI cascaded 42~44 —29 [23]
2020 FPI and SI cascaded 23~25 10. 64 [25]
2021 FPI and SI cascaded 30~32 —14.63 [26]
2020 Two cascaded FPIs 34.3~36.1 —39.21 [17]
2021 MZI and SI cascaded 25~33 20. 86 [18]
2022 Two parallel FPIs 50~60 —14.6 [20]
2022 Two parallel FPIs 34~39 7.61 [27]
2023 FPI and SI cascaded 36~39 —57.8 This work
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