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Colse Magnetic Field Driven by Continuous Charge Transfer in
Rocket-triggered Lightning : Measurement and Simulation

JIA Jiaming, LIU Kun
(College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; The electromagnetic field of return stroke calculated by using the antenna-theory ( AT) model has been tested
and verified with other return stroke models, such as transmission line model ( TL). However, the validity of using the
AT model to calculate the magnetic fields close to lightning channel has not been verified for continuing charge transfer
process in lightning. In this paper, we presented the simulation of magnetic fields driven by the burst of current pulses
(the so-called precursors) during the very initial stage of UPL, the ICC as due to the development of UPL and M-com-
ponent inContinuous current after return stroke with AT model, and the results are compared in detail with therocket-trig-
gered lightningdata, measuredby SHATLE in the summer of 2014. The contrast of simulation results and experimental
data shows that, the simulation results at 78 m and 970 m from the lightning channel are in good agreement with the ex-
perimental data,it should be noted that the antenna model can only calculate the magnetic field generated by the light-
ning process of the lightning current flowing through the entire lightning channel. For the electromagnetic field radiated
by the in-cloud lightning process,the antenna model cannot be used for effective simulation.

Keywords : antenna-theory model ; magnetic fields ; upward positive leader ; M-component



