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Abstract

At present, most theory of optical fiber current sensor is based on Faraday effect. As the key com-
ponents of OFCS, the linear birefringence of sensing head is one of the main reasons which res-
tricts its wide-ranging applications. Due to the reciprocity of linear birefringence and non-recipro-
city of Faraday effect, the usage of orthoconjugate mirror can eliminate the linear birefringence
and double the faraday effect at the same time. We use Muller matrix and stokes vector to deduce
the transmission matrix, which result that when current is null, linear birefringence can be elimi-
nated; when current is not null, the impact of linear birefringence on orthoconjugate reflection
structure is less than direct reflection structure. Meanwhile, experiments show that, orthoconju-
gate reflection structure has better vibration immunity than that of direct reflection structure.
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Figure 1. Transmission model of orthogonal reflector
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Figure 3. Orthogonal reflector: rotation of polarized plane with different current
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Figure 4. Direct reflector: rotation of polarized plane with different current
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Figure 6. Faraday Mirror: M values changes with different current
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Figure 7. Mirror: M values changes with different current
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Figure 8. Output in vibration of signal with different reflectors. (a) Orthogonal reflector:
output in vibration of signal; (b) direct reflector: output in vibration of signal
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Figure 9. Temperature stability of low birefringence fiber
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Figure 10. Temperature stability of single mode fiber

E 10 BEEARBREREM

BEHESARG . RS SRIG RN IR R I IEAZ S S NS A L B4 S S A A S AR B S ik o i
PR IEAZ S S BT, 35 T i AR AT SR L £ A% SRR BT S A RO RE . W AN DG 21 i B A e 1



Wit %

AT T AT, i T —RR MR TR

B
R AR P T AR 3 NI KRB IR - IR A R K 1 1
EE&ME

)R A A H (2012B091100096) B B«

SEW#Ek (References)

(1]
(2]

(3]
(4]
(5]
(6]

(7]
(8]

(9]
[10]
[11]

[12]
[13]

[14]
[15]

[16]

Silva, R.M., Martins, H., Nascimento, I., et al. (2012) Optical current sensors for high power systems: A review. Ap-
plied Sciences, 2, 602-628. http://dx.doi.org/10.3390/app2030602

Silva, R.M., Martins, H., Nascimento, I., et al. (2012) Optical current sensors for high power systems: A review. Ap-
plied Sciences, 2, 602-628. http://dx.doi.org/10.3390/app2030602

VL% (2009) MZGeHEREAR. Bl i, dba
EECT, XIBeH;, 527 (2006) J62ETRIE HL IR H RS 5 M I AR BRI AL, F 747K, 9, 1333-1336.
FHCE, B, FEE, S (2005) ER A ROLE IR B R B BRI A SE547R, 3, 398-401.

Zhang, R., Yao, X.S,, Liu, T., et al. (2014) The effect of linear birefringence on fiber optic current sensor based on Fa-
raday mirror. SPIE/COS Photonics Asia. International Society for Optics and Photonics, 92741N-92741N.

5 (2007) JeLHERIR B S N HEOR. IHHERE A, s

Ulrich, R. and Simon, A. (1979) Polarization optics of twisted single-mode fibers. Applied Optics, 18, 2241-2251.
http://dx.doi.org/10.1364/A0.18.002241

RESS, BOCEE, BREHES, 55 (2008) b7 RV B & 2 MO 0 5 0 5 AN ) 3 Rl B %R, 1, 163-
168.

Rogers, A.J. (1977) Optical methods for measurement of voltage and current on power systems. Optics & Laser Tech-
nology, 9, 273-283. http://dx.doi.org/10.1016/0030-3992(77)90006-8

Kurosawa, K. (2014) Development of fiber-optic current sensing technique and its applications in electric power sys-
tems. Photonic Sensors, 4, 12-20. http://dx.doi.org/10.1007/s13320-013-0138-z

Collet, E. (2003) Polarized light in fiber optics. SPIE Press, New Jersey.

Xu, S., Li, W., Xing, F., et al. (2014) Polarimetric current sensor based on polarization division multiplexing detection.
Optics Express, 22, 11985-11994. http://dx.doi.org/10.1364/OE.22.011985

Polynkin, P. and Blake, J. (2005) Polarization evolution in bent spun fiber. Journal of Lightwave Technology, 23,
3815-3815. http://dx.doi.org/10.1109/JLT.2005.855865

Wang, L., Xu, X., Liu, X., et al. (2011) Modeling and simulation of polarization errors in reflective fiber optic current
sensor. Optical Engineering, 50, Article ID: 074402. http://dx.doi.org/10.1117/1.3602898

Xu, S., Li, W., Xing, F., et al. (2014) Polarimetric current sensor based on polarization division multiplexing detection.
Optics Express, 22, 11985-11994. http://dx.doi.org/10.1364/OE.22.011985



http://dx.doi.org/10.3390/app2030602
http://dx.doi.org/10.3390/app2030602
http://dx.doi.org/10.1364/AO.18.002241
http://dx.doi.org/10.1016/0030-3992(77)90006-8
http://dx.doi.org/10.1007/s13320-013-0138-z
http://dx.doi.org/10.1364/OE.22.011985
http://dx.doi.org/10.1109/JLT.2005.855865
http://dx.doi.org/10.1117/1.3602898
http://dx.doi.org/10.1364/OE.22.011985

	Research of the Transmission Model of Fiber Optic Current Sensor
	Abstract
	Keywords
	光纤电流互感器传输模型的研究
	摘  要
	关键词
	1. 引言
	2. 传输模型示意图
	2.1. 电流为零
	2.2. 电流不为零

	3. 实验
	3.1. 实验光路(见图5)
	3.2. 线性双折射对不同反射结构的影响
	3.3. 振动对不同反射结构的影响
	3.4. 温度稳定性测试

	4. 总结
	致  谢
	基金项目
	参考文献 (References)

