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An Optical Sensing Method of Current Based on

Annular Graded-Index Magneto-Optical Glass
Abstract

Wang Meirong Zhao Jianlin Liu Sheng Wan Xun Liu Fei

Zhang Peng
(Shaanxi Key Laboratory of Optical Information Technology . Institute of Optical Information Science and Technology ,

School of Science , Northwestern Polytechnical University, Xi’an, Shaanxi 710072, China)

reach the interface between the magnetic glass and air, the reflection phase shift could be avoided essentially,
resulting in dramatically enhancement of the sensitivity. The influences of the geometrical parameters on the beam
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We propose a novel optical element for bulk glass Faraday current sensor to avoid the influences of the
reflection phase shift in traditional bulk glass current sensors. An annular graded-index magnetic-optic glass with an

opening is designed as the sensing head, in which the inner and outer layers possess gradient indices, while the

proper parameters of the annular magnetic-optic glass.

center layer is uniform. The theoretical analyses show that since the light propagating in the sensing head can not
=]

traces and the effective range of the initial angle are numerically simulated. It is revealed that this sensing head with
high sensitivity, large effective range of the initial angle and no reflection phase shift can be obtained by choosing
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Fig. 1 Beam trace in graded-index medium
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Fig. 2 Schematic diagram of the sensing head with
graded-index layer (a) and the transverse

refractive index distribution (b)
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effective optical length by employing a reflection coating
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opening of the annular magneto-optical glass
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initial angles under various geometric structure factors
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