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Regularity analysis of leakage-field from vertically polarized bounded wave
electromagnetic pulse simulator with distributed load

Xie Linshen, Wu Wei, Zhu Xiangqin
(State Key Laboratory of Intense Pulsed Radiation Simulation and Effect (Northwest Institute of Nuclear Technology), Xi’an 710024, China)

Abstract: A parallel finite difference time domain (FDTD) method combined with perfectly magnetic
conductor (PMC) image method and CST software is firstly presented for computing the leakage field ( including
sideward and backward leakage field) from vertically polarized bounded wave electromagnetic pulse (EMP) simulator
with distributed load. The results got from simulation agree well with those from experiment. Numerical results show
that the leakage field’s peak-value near the ground reaches maximum in the direction of height, but there’s little
difference of leakage fields’ peak-values at the testing points under 1.5 m height and far away from the simulator; The
peak-values of sideward leakage field from simulator’s transitional section are larger than those from distributed load
section, both of them are larger than the backward leakage field from the end of distributed load section, as the testing
point is near the simulator, and the backward leakage field may be larger than those sideward leakage fields, as the
vertically distance between the testing point and the simulator increases; The regularity conclusion suits for the
simulator with different double exponential source. The more excited source component in high frequency domain, the
larger backward leakage field in some distance domain. The leakage field from the simulator increases, as ground’s
conductivity increases.
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Fig. 1 Configuration of bounded-wave EMP simulator with distributed load
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Fig.2 Comparison of results got from simulation and experiment
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Fig.3 Comparison of relative peak-values of leakage electric fields got from simulation and experiment
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Fig. 5 Comparison of relative peak-values of leakage field at different horizontal plane with various /g
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Table 1 Comparison of relative peak-values of leakage field at different testing points as source changes

relative peak-values of leakage field

t/ns FWHM/ns

A B C D E
1.0 20 0.415 0.424 0.361 0.244 0.310
2.5 23 0.439 0.445 0.376 0.259 0.309
5.0 80 0.459 0.458 0.409 0.245 0.301
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Fig. 6 Comparison of relative peak-values of leakage field at different location
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