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Spatial and Temporal Behavior of Repetitive Plasma Discharges
in Saline Solutions KENNETH STALDER, ArthroCare Corp., GAGIK NER-
SISYAN, WILLIAM GRAHAM, Queen’s University Belfast — Plasmas formed
around multielectrode devices submerged in saline solution were investigated us-
ing fast, intensified charge-coupled detector imaging techniques. The images show
that synchronous, bipolar, moderate-voltage (<300 volts rms) square-wave pulses
at 100-kHz frequency applied to the electrodes cause intense and transient plasma
regions to form randomly in both space and time on short (10 microsecond) time
scales, even though they appear to be more stationary and constant on longer (sec-
onds) time scales. Images from progressively longer exposures show that there is
an increasing probability that the electrodes closest to the common ground elec-
trode will develop discharges sometime during this period, but there is also a large
variation in the intensity of the discharges surrounding each electrode. These obser-
vations support the notion that the dynamic and varying behavior of the thin vapor
layer developed around the electrodes influences the nature of the microdischarges.1
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