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Design of Miniature Integrated Optical Waveguide Electric Field Sensor”

WANG Xin'? | ZHANG Jiahong'*" ,CHEN Fushen® ,LIU Bin®

(1. Faculty of Information Engineering and Automation ,Kunming University of Science and Technology ,Kunming Yunnan 650500, China;
2.Yunnan Key Laboratory of Computer Technology Application ,Kunming University of Science and Technology ,Kunming Yunnan 650500, China
3.Beijing Safety Test Technology Co. ,Ltd. ,Betjing 102209, China )

Abstract ; To solve the problem that the current existing measurement method cannot detect the time domain waveform of
pulsed electric field correctly ,based on the electro-optic effect of Lithium Niobate crystal ,an integrated optical waveguide
electric field sensor incorporated with a tapered antenna has been designed. By using the annealing proton exchange tech-
nology and the sputtering technology ,the size of this sensor is only 70 mmx15 mmX15 mm. The frequency response and
time domain dynamic characteristics of the sensor are tested. The experimental results show that the sensor bandwidth
ranges from 100 kHz to 10 GHz,and the measurable electric field ranges from 6.67 kV/m to 133.33 kV/m. A linear fitting
have been done,and the linear fitting correlation coefficient is 0.985 35. Comparing with the metallic direct induction e-
lectric field sensor and the electro-optic direct-modulation electric field sensor, the developed integrated optical
waveguide electric field sensor has smaller dimension,no power supply,no metal interference ,and wide bandwidth. It is
more suitable for measuring the pulsed electric field in the time domain.
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