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Fig.1 Sagnac fiber current sensor
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Fig. 2 Improved Sagnac fiber current sensor
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Fig. 3 Improved sensing coil
R B0 R I o) e 1 ' B 45 R R AT 40 A
P52 —W R 1 BB B Rk =0

:@ 1 —1
L 2 [—i 1 } 17
WUy 2 — R 2 M3 A B ek 0k
o E 1 1
L, 2 [i 1} (18)

fEIESE LR a FR43 B Bl A0 M e ik Uk
Xt R

CpE o $E
N CcOS 2 Sin 2
L, =e ' 4 o (19
o F F
Sin 2 COS 2
X F R OER
CPE o $E
) COSs 2 Sin 2
L, =e" (20)

b e B

sin co
2

2
FEIEHGCET b 00 (0 B W B 26 38 200k
Xt F G

. cos % —sin %
Lbl =e'r (21)
sin % cos %
XEFF o
B cos jéZ—F sin jéz—F
Ly, =e ™" (22)
—sin % cos ESZ—F
R I R A
1 0
L}./’2:|: } (23)
0 —1

U 78 B i 380 30k R 0 8% 7D O K k4390 Sy
E1 :%Iﬁ’ LT2 L()Lﬂ Lbl Lm'z Lal LAMLTl LPEO 2o

E,=—LoLy, LyiLy, Lys L, Ly Ly LE, - (25)

A RE /2 V20 B A R R Y I A 9 i
o3 CY. BT 1A B 58  0



60 ot T

¥ 4 39 %

I s 4 100 4% ) R A
1=%<cos[@+2xp<z—r>—2x1f<z>]+1>10 (26)

B AT Sagnac 362 HL U RS R % I8 E
S A1 R 25060 9L — 0. T B I O B 4 4 %
2 B R R 3 B T 2% 7 S U RE 19 .

4 KW

PEAT 72 Bl S0 L 75 A R Sl e A TG L I A 9 2R
PF R Xk AT Y Sagnac XL AL L AR TR AN
Bt JE Sagnac A LR HL I A% I AS B iR 1E S R AT
PLER L AT 4. 3% 5238 7 VU 226 2 4 BB F 5 BT I
SEIEAT. Hop B () Z BT Sagnac AOGEF HLIR
e I I Y B A5 5 O 5 B (b)) ek ik s /9 1%
S 1 i S S DO, B4R Sagnac O AR L i A%
SRS IR TE AT R Bl A TG F W A A 2R A TR A
R4 L T IR SR Y Sagnac SROGET oL AL R E AT
2 Bl il A T FL I A Y 2% T DG T R L T
Sagnac A OGET HL U R I 20 X HL R AR 2l 24 B
R 0 R Sl A B TR N A T T PRI IV i L e e
TOT WA T T A v U A O R s T I
1) Sagnac 2 G LR L AL 1 & X AL L SB0RR X 72 3l
NI L A P U A 4 0 S R A B 0 RR Sl L AN

Time 1.000us ) §+0.0000s

(b) The output of the improved Sagnac fiber current sensor
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Sagnac Fiber-Optic Current Sensor Without Vibration Sensitivity

WANG Jia"?,Hou Hong-lu' ,XU Jin-tao®
(1 Xi'an Technological University , Xi'an 710068,China)
(2 State Key Laboratory of Transient Optics and Photonics Xi'an Institute of Optics and Precision Mechanics
Xi'an 710119, China)

Abstract: To eliminate the vibration sensitivity,a light path improved method isproposed, which makes dis
charge of Sagnac effect with Sagnac effect itself and do not disturb Farady effect at all. Then the
polarization states of the lights spreading in the improved light path are analyzed with Jones matrix. The
experiment results are in good agreement with the theoretical analysis results, which shows that the output
of the improved sensor has nothing to do with vibration. After the coupling of the half-waveplate in sensing
fiber, the vibration sensitivity of Sagnac fiber-optic current sensor has been eliminated. A feasible method
for the practical use of Sagnac fiber-optic current sensor is provided.

Key words: Fiber-optic current sensor; Sagnac effect; Vibration sensitivity
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