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(Stabilization of Fiber—optic Current Sensor Using a Faraday Rotator Mirror)
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Abstract

We developed a polarimetric fiber-optic current sensor using a length of twisted fiber and a Faraday rotator
mirror which was used to suppress the linear birefringence effect. A gold coated mirror was also used as the
sensor coil reflector, and the results were cormpared with the case of FRM. From the experimental results, it is
clear that the FRM greatly enhances the stability of the fiber optic current sensor output.
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Fig. 1. Faraday effect.

28 12 B5E Faraday 228 AH-§ 33
FrAlA e F29eE Bl ¥AY Faraday &A
E AR ARAMG QT Ed3| o]Fojze
U dF &) A3 F HFRe) FAo) oely) &
At AxZEe] Ay g Foll el &3o] s}
< @Al Ak ool gty FFE =4 FH
UHENZ & 39 ohe 27 Zo] AR, 7Y
3 - N, 282 FAERY Verdet 459 Foll v
Adhe HAZs MRz 48§ ok

ST

o= VNgSH- di= VNI )

Verdet 4% Virad/Al= #8bujdo] x}7]5o] 1t
$8}0] Faraday Z78 Yo7t A5g Yehjs
FoE At FHASIONTH FAR FHG=

g - WOYHIR=EN M7 M6, 20033 119

271g - 0%

AR B sHfo] E45 Verdet 57} FobA

oke) 23} o] 2A}slo} k4]

V=V,(2,/A)? 2

(Vo 461 prad/A, Verdet constant of SiO,
at Ao=633 nm, A= ARE-5}3}H)

1310[nm] FAE AHEE 3¢ FAHRS Verdet
e ~lirad/Algxoltt =4 AR ghe
71 9184 Faraday 3Hzhe
Sagnac ZHAIE AHgshe AAMGIE B3
olgdhz ABEHYol A&l v =& YuE
878k Aolle TAAF ], AR HolAd st
Ade 22 v AREAYe) Agsie) 2
TAME ATREE AFANE FAsaz} s
cug 19 29 e AYENY FAFANE F
cFAsd

ooy o rfo a2

s Sensor coll

Sigral processing

=

O 2. HHFY HFMMe ez,
Fig. 2. Configuration of fiber-optic
current sensor.
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Fig. 3. Transfer function of fiber-optic
current sensor.
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Fig. 5. Output according to environmental noise
with a FRM(a) and a simple mirror(b)
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Fig. 6. Long-term stability with a FRM(a) and a simple mirror(b)
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