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Background:
• Opened cavity fiber Fabry-Perot interferometer (FPI) has been wildly used for 

gas pressure sensing for its durability, fast response, and easy manufacturing.
• The optical Vernier effect, which depends on the overlapping spectrum of two 

FPIs with slight frequency differences, can improve the sensitivity of a single FPI 
by detecting the wavelength shift of the Vernier envelope [1].
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Harmonic optical Vernier effect:
• Harmonics of the Vernier effect relies on the optical path length (OPL) of reference 

FPI being increased by �  (� ≥ 0,  � being an integer) multiples of the OPL of the 
sensing FPI (���2 = �2�2 + ��1�1), where � is the harmonic order [2].

Hollow core Bragg fiber (HCBF):
• The homemade HCBF based on the anti-resonant reflecting optical waveguide 

(ARROW) mechanism has a relatively low transmission loss [3], and the HCBF with 
millimeter scale length can offer a well-defined interference.
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• Benefiting from the low transmission loss of HCBF, the millimeter scale FPI cavity can significantly enhance the sensitivity even if the FSR difference between two FPIs is not 
that tiny, which simplifies the fabrication process.

• The harmonic Vernier effect helps to further promote the magnification factor, reaching an ultra-high gas pressure sensitivity of 124.35 nm/MPa.
• The isolation of two FPIs guarantee the stability of the interference pattern, and the low thermo-optic coefficient of the HST enables the proposed sensor to realize 

temperature-insensitive gas pressure measurement with temperature crosstalk of 0.072 kPa/ ℃.

Gas pressure range Step Spectral range
0 MPa – 0.24 MPa 0.02 MPa 1528 nm – 1603 nm

~1 mm

~2 mm

Overlap

• SMF: single-mode fiber
• HST: hollow silica tube

The 1st harmonic Vernier effect
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Problem statement:
• The generation of the optical 

Vernier effect requires a tiny 
frequency difference between 
two FPIs and the FPI length in 
t h e  s u b - m i l l i m e t e r  s c a l e , 
challenging and influencing the 
sensing ability promotion.
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