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Theoretical and experimental investigation of air
breakdown on single high power microwave based on
the mixed-atmosphere propagation model*
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Abstract
Considering the series effects of high power microwave such as thermal fast electrons effect, collision frequency effect and
ionization frequency effect, a unified high power microwave (HPM) propagation model is presented in this paper. A unified air-
breakdown model for single-pulse HPM is discussed in detail and the breakdown threshold is determined. It is found that the frequency
of plasma induced by high power microwave is greater than previous value. The threshold of air breakdown increases with altitude
increasing under the same condition. When the threshold reaches a minimum, a reverse trend will appear. And the minimum value will
be obtained in an area of 30-60 km. The typical phenomenon waveform and threshold are gained in the experiment of air breakdown

in microwave darkroom. And a well uniform distribution of the air breakdown threshold is shown theoretically and experimentally.

Keywords: high power microwave, mixed-atmosphere, air-breakdown, threshold

PACS: 42.25.Bs, 51.50.+v, 52.40.Db DOI: 10.7498/aps.62.014207

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61201056, 61271104).
1 Corresponding author. E-mail: ydj2008 @ 126.com

014207-7



