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Abstract: The proposed temperature sensor utilizes the enhanced harmonic vernier effect in an optical fi-

ber system, combining an optical fiber Sagnac interferometer (SI) with a Fabry-Perot interferometer (FPI).
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By aligning the FPI's free spectral range as a multiple of the SI's, with opposite temperature responses,

the enhanced harmonic vernier effect is achieved. Experiments show that this effect and the enhanced nor-

mal vernier effect have comparable temperature sensitivity, being 28.7 and 16.9 times greater than those of

single FPI and SI, respectively. In addition, the magnification of the enhanced harmonic vernier is 3.4 and

1.8 times that of the normal harmonic vernier. However, the detuning of the Panda fiber length for the en-

hanced harmonic vernier effect is significantly larger than for the enhanced normal vernier effect, with de-

tuning increasing with order. The enhanced harmonic vernier's magnification is also easier to control at

higher orders. The sensor demonstrates high sensitivity, excellent stability, and low preparation cost, of-

fering promising prospects for practical applications.

Key words: fiber-optic sensor; Fabry-Perot interferometer; Sagnac interferometer; enhanced vernier ef-

fect; harmonic vernier effect; temperature sensors
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Tab.1 Comparison of temperature sensor performance parameters based on vernier effect
) D’ FSR, Sy S velope AD' Sensitivity/
Vernier effect M, M, B B B Ref.
mm /nm /(nmeC™")  /(nm=C™") /mm (nm*°C™)
Oth 657 7.34 17.99 29.52 1.94 31.06 —64 —14.633 [19]
1st 1215 3.91 16.47 28.17 1.93 33.21 —128 15. 34 [20]
2nd 1819 2.67 18.25 30.57 1.96 34.29 —243 168.9 [21]
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