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Early-time high-altitude electromagnetic pulse simulation and
analysis considering parameter uncertainty
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Abstract:  The early-time high-altitude electromagnetic pulse is an important component of the electro-
magnetic effect of high-altitude nuclear burst. The relative simulation research work at home and abroad are
studied and compared. One of the classical methods EXEMP is introduced in this paper in detail. The numerical
result is compared with the IEC reference value of IEC 61000-2-9. The time domain waveform and spatiotempo-
ral distribution of HEMP are studied using numerical result. The influence of burst parameter including energy
and height are studied, the uncertainty is quantified by polynomial chaos method and global sensitivity indices.
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Fig. 2(b) time-domain HEMP waveform at A, B, C

Fig. 2(a)IEC 61000-2-9 standard HEMP distribution on Earth’s surface
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Fig. 3 HEMP time-domain waveform at different height and bomb energy
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Table 1 Parameter range and global sensitivity indices of HEMP simulation cases
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