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Principles
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Fibre Bragg Grating
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Fibre Fabry-Perot



FP based on Fibre Bragg Grating 
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FP based on Fibre Bragg Grating 
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FP based on Fibre Bragg Grating 
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FP based on Fibre Bragg Grating 

15



Chemical etching
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Fabry-Pérot cavities



Fiber FP based on chemical etching
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Fiber FP based on chemical etching
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Fiber FP based on chemical etching
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M. S. Ferreira,  et al, Post-Processing of Fabry-Pérot Microcavity Tip Sensor, IEEE Photon. 

Tech. Lett., 25 (16), 1593-1596, August 2013.



Fiber FP based on chemical etching
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Fiber FP based on chemical etching
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Fiber FP based on chemical etching
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The sensitivity is of ~14 pm/k in the air. The

sensing head was also immerged in water in

the same temperature range and a

wavelength shift was observed as the

temperature changed. In this case, the

sensitivity is of ~9 pm/k.

A sensitivity of 38.70 nm/RIU

was obtained for the former,

whilst a sensitivity of

54.68 nm/RIU was obtained for

the last region.



Microstructured Fibre
Fabry-Pérot cavities
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Suspended core fibre
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Suspended core fibre
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TABLE I 

STRAIN AND TEMPERATURE COEFFICIENT SENSITIVITY  

Fabry-Perot 
Strain sensitivity 

(pm/) 

Temperature sensitivity 

(pm/K) 

Three holes 1.32 7.65 

Four holes 1.16 8.89 
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Suspended core fibre
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Suspended core fibre
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Suspended core fibre
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Focused Ion Beam
Fabry-Pérot cavities
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Structure Forming Fibers (SFF)

• P2O5-doped fibers;

• Much higher etching rate than pure silica;

R. M. André, et al, Focused ion beam post-processing of optical fiber Fabry-Perot cavities for sensing 

applications, Optics Express, 22 (11), 13102-13108, June 2014



a) SMF-SFF fusion-splicing;

b) Cleaving to desired SFF 
length;

c) cMMF-SFF fusion-splicing;
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HF Etching

d) Cleaving cMMF (30-40 
μm);

e) Etching;



Chemically Etched Devices
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• Fabry-Pérot Cavities with a length of 170 μm;

• Different indentation lengths;

36

FIB – Indented Fabry-Pérot
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FIB – Fabry-Pérot Cantilever

February 7th, 2014
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Optical Spectra

Cantilever Fabry-Pérot

• Simple reflection setup;

• Different length 
cavities;

Indented Fabry-Pérot



• Similar quadratic 
temperature responses;

• Indented Fabry-Pérot:

– 100-300°C: 11.5 pm/K

– 300-550°C: 14.2 pm/K

• Fabry-Pérot Cantilever:

– 100-300°C: 12.3 pm/K

– 300-550°C: 15.5 pm/K
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Temperature Characterization
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Vibration Results

• Acoustic vibrating system;

• Tunable laser;

• Photodiode.

Time Domain Signals
Fast Fourier Transforms



Concluding remarks

Today, FP cavities in microstructured fibre present 
new challenges in optical fibre sensors namely in gas 
or liquids measurements and it will be expected its 
use in applications for medical solutions. 
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Shen Liu, et al, High-sensitivity strain sensor based on in-fiber rectangular

air bubble, Nature vol. 5, no. 7624, 2015. doi:10.1038/srep07624.
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