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Fig. 1 Orthoconjugate reflection-typed transmission model
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Fig. 2 Direct reflection-typed transmission model
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Fig.3 Roof-prism-reflection typed transmission model
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Fig. 4 Single optical path transmission model
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Abstract Aiming to the idea of that “the Faraday effect will be doubled and the linear birefringence will be
eliminated by using a return-back optical path”, the equivalent matrices of Orthoconjugate Reflection
(OCR)-typed, Direct Reflection (DR)-typed, and Roof-prism Reflection (RPR)-typed optical current
sensor models are derived, respectively. The results show that the OCR-typed return-back optical path can
eliminate the effects of the linear birefringence, while the DR-typed and the RPR-typed return-back optical
paths can not do that when the Faraday rotation is zero; all of these three return-back optical paths can not
eliminate the effects of the linear birefringence when the Faraday rotation is not zero. Therefore, it is
worthy to discuss that whether the view of “the Faraday effect will be doubled and the linear birefringence
will be eliminated by using a return-back optical path” is correct for the bulk glass optical current sensoér
employing the conventional “— /4" signal processing scheme.

Keywords Optical current sensors;Faraday effect;Jones Matrix;Linear birefringence

Wang Zhengping professor and doctoral supervisor at Harbin Engineering University
(HEU). He was born in Heilongjiang Province of China in 1949, and received his B. Sc. and
M. Eng. Degrees at the Dept. of Physics and the Dept. of Electronic Engineering of the

HEU in 1982 and 1989, respectively. His primary areas of research include fiber-optic
sensing technology, thin film optics and optical metrology. More than eighty papers
reflecting the research work of his group have been published, among which 15 have been
embodied by SCI, 19 by EI and 10 by ISTP.





