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Propagation of Line Streamers and Back Discharges Observed
with Dust Figures
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Line streamers propagate over the surface of polyethylenetelephthalate sheet just above the
knife edged backing electrode. Polarity of residual charge on the surface is discriminated with
powdering of bicolor particles. (1) Polarity of residual charge on the locus of line streamers
is same as that of applied impulse voltage. Polarity of the residual charge reverses if back
discharges due to chopping of applied voltage occur. When the back discharges take place,
some charge of the same polarity as that of applied voltage are repelled and moves toward to
the periphery of the locus of the line streamers. (2) When back discharges repeat, multiple
concentric structure appears in the dust figures. (3) Back discharges occur also when the needle
electrode is removed from the sheet surface after the voltage application. These back discharge
result in change of dust figures around the needle electrode. The change is more significant
when potential of the needle is negative in reference to the residual charge. (4) Length of
back discharges decreases very steeply according as the time to chopping of positive applied
voltage increases. The time to chopping exerts no. remarkable influence to length of back
discharges for negative applied impulse.
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Fig. 1 Electrode arrangement.
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Fig. 2 Experimental circuit.
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Fig. 3 Streak photograph of positive line streamer.
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Fig. 6 Dust figures of negative line streamer.
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Fig. 8 Dust figures of positive back discharge.
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