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History of Electric Field Sensor using LiNbO; and Future Subject
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Abstract An idea electric field sensor can be realized by using optical modulator composed of electro-optical crystals
because the almost parts can be constructed by nonmetallic materials. Furthermore, the operating time is not restricted by the
capacity of the battery because the modulator needs not a power supply. Therefore, this type of electric field sensor has been
studied since the 1970s. In early stages, a bulk LiNbO; crystal was used for the modulator of the electric field sensor, and the
minimum detectable electric field strength of around 1V/m was obtained. The modulator can modify the characteristics such as
optical bias angle and kind of crystal because the modulator is composed by optical parts. Therefore, the sensor was applied to
the evaluation of the immunity measurement facilities. The sensor using optical guides can achieve high sensitivity because the
distance between electrodes is sufficiently shorter than that of the modulator using bulk crystal. The minimum detectable
electric field strength of less than 1mV/m was obtained. Furthermore, the frequency bandwidth can be improved because the
sensor element can be constructed on the same crystal. The sensor whose maximum operation frequency was more than 10
GHz was developed. As future subject of the sensor, the improvement of stability and dynamic range are mentioned. | believe
the subject will be solved by the progress of optical technology in the future.
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