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Fig. 1  Coaxial cavity
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Fig.2  High-order modes excited by step function
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Fig. 3 Outcome of the coaxial terminal
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Fig. 4 Schematic diagram of experimental apparatus
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Fig. 5 1.2/50 ps waveform without distortion
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On the propagation of lightning wave in coaxial
cable based on time-domain theory

LI Xiangchao'> CHEN Zehuang' ZHOU Zhongshan' CAO Hongliang'

1 Key Laboratory for Aerosol-Cloud-Precipitation of China Meteorological Administration,
Nanjing University of Information Science & Technology, Nanjing 210044
2 Research Center of Applied Electromagnetic ,Nanjing University of Information Science & Technology, Nanjing 210044

Abstract In order to find out the propagation characteristics of lightning wave in coaxial cable, the transit response
theory of coaxial cable was used to figure out the transit response to the 1. 2/50 ws lightning wave.Besides , the relat-
ed experiment was carried out under the help of lightning current generator.The research results show ; the terminal
signals of the coaxial cable are determined by both features of signal frequency and terminal impedance ;the high-or-
der modes are caused by the refraction and reflection of lightning wave and its excitation when the terminal is
opened ;the high-order modes excited by lightning wave mainly concentrate on the wave front because of the influ-
ence of the lightning wave spectrum ;the final waveform at the terminal is the sum of all the high-order modes,and
the lower of the lightning wave front the less of the high-order mode.The distortion of the lightning wave should be
considered when propagating in coaxial cable,which has significance in guiding the suppression methods of overvolti-
age in coaxial line.

Key words lightning wave ; coaxial cable ;transit response ; high-order modes ; overvoltage protection



