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Abstract

This paper i1s focused on the measurement and analysis of an atmospheric electric field which is
caused by thunderclouds. The electric field due to thunderclouds changes very slowly. For this reason,
the extremely low frequency E-field sensor needs to be used for measuring the atmospheric electric
field strength. The balloon—carried E-field sensor system with the time constant of 1sec was designed
and fabricated. The electric field sensor consists of 100mmx>100mm copper plate, active integrator, high
pass and low pass filters and batteries. The measurements of atmospheric electric fields were made by
the balloon—carried E—field sensor and radiosonde, which sends the data back to ground in real time.
From the calibration experiments, the response sensitivity of the E-field sensor was 0.154mV/kV/m in
the frequency range of less than 1kHz. As a result from the actual experiment of the atmospheric
electric field, the electric field signals were observed from the altitude of about 2.5km. Also, as the
altitude was increased, the detected electric field wave oscillated with the fluctuation of sensing plate.
The proposed method seems suitable for measurements of atmospheric electric fields, because it is

inexpensive, simple to use and launch.
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Fig. 1. Schematic diagram of the electric field measuring system
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Fig. 2. Cross-sectional view of the device for
calibrating the electric field sensor
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Fig. 3. Schematic diagram and photograph of the
calibration setup for E-field sensor system
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amplification factor of electric field sensor
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electric field sensor
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Fig. 8. Experimental results obtained from the
balloon- carried E-filed sensor
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