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Elucidation of the complexity of surface discharge on water is of importance in the water treatment since the streamer tip is a
site very active in the formation of radicals. We examined the nanosecond and microsecond pulsed surface discharge on water
to discuss discharge branching. The complexity of discharge pattern was quantitatively assessed by means of fractal dimension
D. The D of nanosecond water surface discharge (NWSD) was greater than that of microsecond water surface discharge
(MWSD). To discuss the complexity of surface discharge on water, we assume the equation of electric field at air/water
surface that depends on the conduction current in water. The current value of NWSD was greater than MWSD. The results
were supposed that the NWSD had the high electric field. The complexity of branching may be due to a number of initial
electron from O. and O: (H:0) depending on the intensity of field. In addition, rotational temperature was estimated by N
second positive system. The temperatures of NWSD and MWSD were estimated around 900 and 4200 K, respectively. And
NWSD had large broadening of H.. The different discharge phase transition between NWSD and MWSD is believed to affect

the complexity of discharge pattern.
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Fig.1 Experimental setup for surface discharge on water. (a)

Blumelein line, (b) capacitor circuit.
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Fig.2 Discharge images of surface discharge on water at
maximum discharge length of 23 mm. (a) Blumelein line,

(b) capacitor circuit, (a') , (b") the corresponding
computer processed image, (a”) , (b”) the corresponding
traced image.
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Fig.3 Voltage and current waveforms at maximum discharge
length of 23 mm. (a) NWSD, (b) MWSD.
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Fig.5 He-line emission of surface discharge on water.
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