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Effect of Negative Ions on the Breakdown Process in Air (II)
— Theoretical study —
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Abstract

As a continuation of Part I, the effect of negative ions on the breakdown process in
air is investigated by a computer simulation of transient discharges in air and nitrogen
gas which corresponds to the experiments in Part I. The spatiotemporal developments
of electron, positive ion and negative ion densities are calculated by numerically solving
continuity equations together with the Poisson’s equation. The calculated current curves
are in good agreement with the experimentally observed current growths, which indicate
the validity of the simulation. The formation and accumulation of negative ions are
much smaller than those of positive ions throughout the gap so that the electric fields
are not affected by the distribution of negative ions. However, the attachment process
which forms the negative ions decreases the ionization amplification of the gap, while
the electrons detached from negative ions contribute to the accumulation of the space
charge which decreases the formative time lag. The extent of the detachment effect and
7p effect on the development of the discharges are estimated and the relations between
these effects are discussed.
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200 T
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EREMTHATHHMC > T D, ZhUL, Frvo THTETFEBRBDAZEXRLT
Bo BAF L, 20Torr DHEF IV LEVCEESAMIBHINED, BFSHc L) LEVE
BT 5, BAF VORHOEROERMSM~DOEELZ OBEL/PNE L, BEEH T
Bobh2DARTHD, HI4AMK p HOKMENEFRT, EX0O%E, rHIPMEFCID
EEBH AR IS 14 M a, d &) ClRIEHI/DE WD, 2o, fulliciil, €%
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fo, TOPERD, Ty FAXHAIE, WEIHEE L URE ERT 2> TWh3 2 2%
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