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The measuring system of charges accumulated on an insulating plate surface is developed with
an electrostatic probe whose sensing electrode is of 0.5mm diameter. In case of measuring a surface
of 2 mm thick PMMA plate, the spatial resolution of the total measuring system reaches 1 mm by
using the image restoration process with Wiener filter. With this system, the distribution of the
residual surface charge distribution on an insulating plate just after the occurrence of a positive
surface streamer at 25 kPa (190 Torr) air is measured. It is observed that the charge accumulated
at the head of a streamer is the 10! C whose value satisfies a streamer transformation condition.
In the streamer stem, net charge at the core region of the streamer is smaller than that at its
shell region. This fact suggests that a plasma column whose net charge is very low exists on the

streamer.
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Fig.1 Charge distribution measurement on insula-
tor surface by electrostatic probe.
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Cp : probe capacitance to ground. ~3pF
Cv : additional capacitance. 40pF.
Cs : capacitance of lead wire to voltmeter. ~OpF
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Fig.2 Equivalent circuit.
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Table 1 Geometry of surface potential probe.
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Table 2 Resolution of measuring system.
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Fig.3 Point spread function expressed in frequency
domain.
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Fig.4 Experimental setup.
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Fig.5 Voltage and current profiles.
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Fig.6 Influence of insulating plate thickness on de-
velopment of positive streamer.
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Fig.7 Residual charge distribution of positive
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Fig.9 Residual charge distribution of streamer.
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