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Abstract: Good laser anti-interference and multiplexing capability , simple structure and high sensitivity of fiber optic
F-P cavity interferometer, suitable for nano-scale displacement measurement. In order to further improve the resolution
and extend the measurement range ,the phase and power of fiber optic F-P cavity interferometric signals are analyzed
in this paper. Firstly, the relationship between the power of the quadratic power and the resolution is given,and ways to
improve the resolution are identified. Then the relationship between the power of the quadratic power and the variation
of the interference fringe is given,and the measurement conditions are determined. Moreover, based on the hysteresis
phase formed by the interference of the fiber optic wave in the F-P cavity,a multiple Hilbert transform is used to re-
construct the displacement of the object to be measured. Finally,the displacement of the object to be measured is re-
constructed by multiple Hilbert transformations based on the hysteresis phase formed by the interference of the fiber
optic wave in the F-P cavity. Numerical simulations and experimental results demonstrate that the method can achieve
high-resolution nanoscale displacement measurements with small errors.

Keywords: fiber optic F-P interference; nano displacement measurement; quadratic subdivision; multiple

Hilbert transform

BEEWMB B RIIAE BRSSO H 34101 H (No. 20190NQ -01) % B,

TEF R B EZE (1969 - ), 5 , NFROER 55 BAL BT . E-mail ;bynd_sgj@ 163. com
WIESE G (1980 - ) , % i, WF AT ALE (5 H AR & 5T . E-mail 48724332@ qq. com
W3S B 29 :2021-10-11



B 5 404 No.9 2022

WEFERF OLL F-P TR o B I 1391

1 51 &

DARBARCTEAEYAIN W& D Aoy =
A DT Bl A5 AT A B T2 N, A K A A
Fe AR5 e 2 RS 6 00 T K Bok AR
HTWNERE BA SRR SRR, T
2 10 P T 00 xR A RS R AR Bl
SR HEREOE HIR A R GBI,
—HES) THOL IR G T BRI A A R
SURA R T S SRR AT B - H1% (Fabry-Pérot,
F-P) T35 ASGH K T2 A5 S0 I 1] 32 Sl e 4 T8 )
BBl M R B I AR T RS B A 3 TR
(o FHER RIS A R CAEA T AR LA ) , AR AR
OB 5SS T AR BRI i o B4 F-P 3r
Vb B s 2548 0 T RS T G T
IR R S, TRl 7SS Bl RO 20
Oy B R —Fog R A S RE DR EAN X el &
GERIBCIT AR, RIS 0] B % A A i S e I
AEFRAR E AT B RS . R 2R Y
Rk, SEBLM A 5 10 SRS, AR PR A5 5 19
AL AR, A H Rk E A AR 8%, #gse 1 — Fft ]
T RGN ICLF 228 A

T L3 v 22 I AR R AL b O T AR
5 N R IR e 1 0 R R D A L, AR ST
IS Lo TOLE F-P W55 kD5 50
FREOCER, 4 T A S50 B Ay D AR iR W 0
PRI AR A 2 R A SR ARV RS EE R T 0 )
PRAOLRS , SEB T R BE L 23 B R ST FE A 4 K
RIS
2 BEFHEHEMALRES F-PRETENERE

JCEF F-P Jfe i PSP 1R i, FE B A
B 1R

[ L=

K1 F-P T
Fig. 1 Schematic diagram of F-P interference
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Fig. 2 Simulation of the object to be measured is

greater than the laser half-wavelength simulation
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Fig. 3 Simulation figure with amplitude of 500 nm
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Fig. 4 Simulation figure with amplitude of 200 nm
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Fig. 7 Optical fiber F-P cavity interference amplitude of

387.5 nm signal initial waveform
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