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Sensitivity analysis on key parameters of lightning low frequency
magnetic field detection antenna

Cai Lujin' Li Xiangchao® Su Jingwen' Luo Juncai' Pan Cen' Xu Gaojing’
(1. Guizhou Meteorological Service Center,Guiyang 550002, China; 2. Collaborative Innovation Center on Forecast and
Evaluation of Meteorological Disasters, Nanjing University of Information Science &. Technology, Nanjing 210044, China;

3. Guizhou Meteorological Observation Technology and Support Centre, Guiyang 550002, China)

Abstract: In order to explore the influence of design parameters on the lightning low frequency magnetic field detection
antenna, this paper designs a lightning low frequency magnetic field detection antenna. Firstly, based on the LCR
analyzer, the influence of the antenna length, the number of the wire and the diameter of the magnetic rod on the
resistance, capacitance and inductance of the antenna is analyzed. Secondly, a test platform was constructed using
Helmholtz loop coils, and then the platform was used to perform sensitivity tests on the reception performance of
ferrite antennas wound. And the effects of antenna length, the number of wires and the diameter of the magnetic rod on
the receiving performance of the antenna were discussed. Finally, the research conclusions are as follows: increasing
antenna length can increase the antenna bandwidth, but it will reduce the frequency response value of the antenna.
However, increasing the number of wrapped wires is the opposite. Increasing the magnetic rod diameter can increase
the frequency response value and the bandwidth, but it will make the size of the antenna larger. So, the selection of the
antenna length, the wires number and the magnetic rod diameter needs to be considered in a compromise. This paper
analyzes the influence of various parameters on the lightning low-frequency antenna, which has a certain reference value
for improving the lightning detection ability.

Keywords: lightning low frequency magnetic field detection antenna;key parameters;frequency response curve of ferrite

antenna;sensitivity test; Helmholtz loop coil test platform
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