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Research of the lightning electric field change meter

ZHOU Bi-Hua,GUO Jian-Ming” ,QIU Shi, LI Yan-Xin,ZHU Kai-E
PLA University of Science and Technology ,Nanjing 210007 ,China

Abstract Some disadvantages of the existing lightning electric field change meter are analyzed.
Brand new concept of using one set of lightning electric field change meter to get both the slow
and fast changes information of the lightning is provided. By optimizing the antenna, the circuit
and the transmission method, the instrument is greatly simplified while the stability is improved.
Fiber is used to transmit the signal to avoid the electromagnetic interference during the
transmission process. System function is used to figure out the total change waveform of the
lightning, so a single set of instrument could replace the traditional ‘fast’ and ‘slow’ antennas.
Moreover, it avoids some flaws of the ‘slow’ antenna. Calibration experiment shows that the
bandwidth of the new system is 80 Hz~ 87. 5 MHz. The new instrument has been used to
measure the electric field change of the natural lightning. The feasibility of the concept and the
advantages of the technique are proved by the comparison between the calculated waveform and
the measured waveforms.

Keywords LEMP, Electric-field change meter, Optical isolation, System function, Inverse

transform
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(a) Waveform of square wave; (b) Waveform of output of Lightning Electric Field Change Meter.
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(a) Rising edge of Fig. 7b; (b) System response of Lightning Electric Field Change Meter.
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Fig. 9 Comparison of the measured and the calculated waveforms of two LEMP vertical electric fields on the earth

(al,bl,c1)2010-09-03 13 :23 :00 measured and calculated waveform of LEMP vertical electric field of CG lightning on the earth;(a2,b2,

€2)2010-08-24 20 :10 : 10 measured and calculated waveform of LEMP vertical electric field of CC lightning on the earth. (al,a2) Measured

electric field fast change waveform;(bl,b2) Measured electric field slow change waveform; (cl,c2) Calculated electric field slow change waveform.
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