8 2001 79 AlAEHE A A10H A48
=8 2001-10-4-02

Ti:LiNbOz BHXI|E 0|88 NFm HAMAY Tyt
2o

Developments of Low Frequency Electric Field Sensor using
Ti:LiNbQOs; Optical Modulator

Young-Kyu Choi
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Abstract

The use of an asymmetric Mach-Zehnder interferometric amplitude modulator to measure a
relatively low frequency electric field strength is described. The sensitivity of an electric field sensor
using a Ti:LiNbO; optical modulator is strongly affected by the shape of a electrode(probe antenna).
To measure the low frequency electric field, a probe antenna of wide effective area is more useful
than the usual dipole antenna. As a proof of this, the optical modulator was fabricated with a
plate-type probe antenna and the usefulness of this antenna tested for measuring low frequency
electric field strength. Measurements were performed in the range 0.1 V/em to 60 V/cm at 60 Hz
through 100 kHz. Using a probe antenna of 10 mmX10 mm, the output voltage of 1072 mV was
measured with respect to the electric field strength of 0.1 V/em at 60 Hz. By increasing the effective
area of the probe antenna, better sensitivity is obtainable over the measured range.
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1. Block diagram of an electric field sensing
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Fig. 2. Design structure and parameters of
asymmetric waveguide

horizontal axis : applied voltage 5V/div
vertical axis : output voltage 5mV/div

Fig. 3. Modulation performance of sensor
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Fig. 4. Configuration of the sensor part
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