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Abstract; Lightning electromagnetic pulse( LEMP)is a strong electromagnetic pulse that radiates outward during natural
lightning discharge. In recent years,most of the lightning attacks on the communication base station have directly struck
the tower of the communication base station,but the damage to the back end of the communication base station is more
caused by the lightning electromagnetic pulse released with lightning. The antenna is a device that transmits and receives
electromagnetic waves. The lightning electromagnetic pulse energy released when lightning strikes the tower is easy to
damages the back-end equipment through the coupling of the antenna. Therefore,a lightning-proof antenna applied to a
5G band is designed in this paper based on reconfigurable technology. To explore the coupling effect of the designed an-
tenna near the lightning channel and analyze its suppression effect on the lightning electromagnetic pulse in the protective
state , this paper based on the lightning return model and Heidler lightning current function model, combined with the
simple single tube tower model, established the lightning channel-tower-antenna model and studied the coupling effect of
antennas with different polarization modes on the lightning electromagnetic pulse. The influence of different feeding direc-
tions of the designed antenna on the suppression of lightning electromagnetic pulse energy is discussed and analyzed.
Through the analysis of the above problems,the following conclusions are drawn: the antenna has a good shielding per-
formance for the lightning electromagnetic pulse when it works in the online polarization state. The calculation results
show that the coupling energy of the antenna to the lightning electromagnetic pulse is mainly distributed in the early stage
of the lightning current development, but the coupling voltage at the rear end of the antenna is very small in the late
stage ,which indicates that the energy of the low-frequency energy-coupled antenna is much less than that of the high fre-
quency antenna.

Keywords : lightning electromagnetic pulse ;5G antenna ; polarization reconfigurable ;lightning protection antenna



