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Abstract A phase interrogation algorithm with high resolution for the measurement of the polarization
nonreciprocal phase-shift of hybrid Sagnac interferometers is proposed. Taking wavenumber instead of wavelength
as the function variable, the output spectrum is a standard cosine spectrum function. The frequency, interference
order and relative phase of this spectrum function can be obtained after Fourier transform and inverse Fourier
transform. And then the measurement of the polarization nonreciprocal phase- shift of hybrid Sagnac
interferometers can be realized with high resolution and a large rangement. A typical hybrid Sagnac interferometer
based polarization maintaining fibrer(PMF) temperature sensor is built and the absolute phase is determined with
proposed algorithm. Experiments show that less than 0.1 C temperature resolution is realized and the temperatures
from room temperature to 900 C can be measured with a good linearity.
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Fig.1 Schematic of a hybrid Sagnac interferometer based PMF sensor Fig.2 Typical output interference spectrum
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Fig.3 Flowchart of the interrogation process
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Fig.4 (a) FFT spectrum; (b) relative phase ¢,

3 i AR S B A AT
BT E LR Ei B T B S5a) TR RS RS, XL R S OGS % 8 4L (MICRON OPTICS
SM125, B3 8 2 Hz IS I 3 BE 38 5 pm) (2x2 BRI G i\ PMF A4 8O 21 R B 25 4 (ISO)H 1. M SM125
B9 Chl 38 & A3 3EOE 28 DC G 23 1 2 8% 43 51 75 T At 4t R 306 ik 4 7 18] 28 6 47 B4 B 9 AE DC b & 4, R
A8 . 1SO FH T3 B Ch2 38 18 9 i 34 0O /0 82 L i Hh O 44 1S0 JE aE A Ch2 3 B SM125 4
uﬂl FHAE T 2 A2 TR A LA O'6 27 B30 T TR A v, 38 o 0 T X R A v I R AT I L A R T R S R
YRR ER S F s SN T W &/ LS S
FE Tz B HEAT T I R R A SR AR AL A R 7 SR 0 MR A O . BEE— B K 24 20 em 1 REN
LAl O £F 1 S A IO 27, I8 L 5 8 AR A 1 KV IR AR TP (GBS T3 307N 0.05 °C). £ 20 C~30 °C i [
WL B 1 CHEAT — OGN . T 65 2 1510~1590 nm, G35 R AL i E0CH 16001 £ .
@

Chl

SM125
Ch2

chamber

temperature

IS (a) SE90 AR i n R (b) w5 1 5 50 4 1 S )
Fig.5 (a) Schematic of the experimental setup; (b) photograph of the high temperature experimental setup
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Fig.6 Experimental results. (a) f; as a function of temperature; (b) total phase as a function of temperature
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Fig.7 Interrogated results with total absolute phase calculated
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