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Review on nanosecond-pulse discharge mechanism in gases

SHAO Tao, YAN Ping, ZHANG Shi-chang, SUN Guang-sheng
(Institute o f Electrical Engineering , Chinese Academy of Sciences, P. O. Box 2703, Beijing 100080, China)

Abstract; Both Townsend theory and the traditional streamer model are the basis for study on gas discharge, however, they
both have drawbacks dealing with nanosecond pulse gas breakdown. Based on the traditional mechanisms, the paper summarizes
nanosecond pulse breakdown mechanisms in gases, presents some analyses on the validity of streamer criterion in the range of nan-
osecond pulse, describes the phenomenon of electron runaway and the theory of fast ionization wave breakdown, and gives some
simulation calculations about runaway process of high-energy fast electrons. The results show that the runaway breakdown model
induced by high-energy fast electrons is promising as accounting for the nanosecond pulse discharge in gases.

Key words: gas discharge; streamer model; streamer criterion; runaway breakdown



