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Study on displacement and strain sensing characteristics of F-P
cavity based on femtosecond laser direct writing

PENG Min, CHEN Ning, TAO Wugiang, LU Zhiqi, LIU Changning”
(College of Physics and Electronic Science, Hubei Normal University, Huangshi, Hubei 435002, China)

Abstract: A Fabry-Perot (F-P) interferometric fiber sensor based on femtosecond laser direct writing is
designed to achieve dual parameters measurement of displacement and external strain,and the implemen-
tation principle of the sensor is studied and experimentally verified. First,a femtosecond pulsed laser is
used to inscribe two lines of length 48 pm in the longitudinal direction of the core of a standard single
mode fiber (SMF) with a spacing of 105 pm to form an F-P resonant cavity,and then one end of this
structure is cut flat to form a composite interferometer together with an all-reflective mirror, thus consti-
tuting a displacement sensor. The cut flat end is then knotted to allow for stress measurements again.
The experimental results show that the displacement sensitivity of the structure at the Dipl position is
—440. 3 pm/ pm with a linear fitting coefficient of 0. 990 3;the strain sensitivity at the Dip2 position can
be measured after the structure is knotted at 1. 2 pm/pe with a linear fitting coefficient of 0. 992 4. The
sensor is simple to fabricate,low cost, tiny structure,good linearity and easy to repeat. The sensor is of
practical value in both displacement sensing and strain sensing fields.
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Fig. 1 Diagram of sensor structure: (a) Femtosecond direct write F-P cavity; (b) Inclination angle of end face of F-P cavity fiber
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Fig.2 Schematic diagram of displacement optical path
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Fig. 3

Initial reflection spectrum diagram and spatial spectrum diagram of displacement experiment:

(a) Initial reflection spectrum diagram of displacement experiment; (b) Diagram of corresponding spatial spectrum
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Fig. 4 Diagram of displacement test device
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Fig.5 Variation diagram and linear fitting diagram of reflection spectrum at Dipl in displacement experiment:
(a) Variation diagram of reflection spectrum at Dipl; (b) Linear fitting diagram at Dipl
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Fig. 6 Diagram of strain test device
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Fig. 7 Initial reflection spectrum diagram of strain experiment
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(a) Overall variation diagram of reflection spectrum near Dip2; (b) Linear fitting diagram at Dip2
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