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Spectroscopic Studies of Local Discharge on an

Electrolytic Surface
T. YAMASHITA,* R. IKEDA™ and H. MATSUO*
(Received April 20, 1990)

This paper presents experimental studies on the emission spectra radiated from local discharge
on an electrolytic surface with the point and plane electrode. The impulse voltages are applied
to point and plane electrode. From measurements of the relative intensity of the emission
spectra, gas temperatures in the tip of local discharge are estimated under various conditions.
As a result, it is found that the gas temperatures are about 2,000 K. Furthermore, the dis-
tribution of the relative intensities of Ng 2nd positive band (0,2) and Ng* 1st negative band
(0,0) along the local discharge is measured. The lines from atomic nitrogen (411.0nm) and
cathode material (Cu 324.7 nm) are found in the discharge after flashover. However, the line
from atomic nitrogen is not found in the local discharge. The ratios of the relative intensity
of Ny 2nd positive band (0,2) to that of Ng* lst negative band (0,0) in the discharges are
measured. The ratios are beyond 1 in the local discharge, while the ratios are below 1 in the

discharge after flashover.

From these results, it is deduced that the discharge mechanism in

the local discharge on the electrolytic surface is similar to that in a glow discharge.
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Fig. 4 Intensity of emission spectra along the local
discharge.
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~ Fig. 5 Intensity of emission spectra along the local
discharge.
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Fig. 6 Intensity of emission spectra along the local
discharge.
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Fig. 7 Output waveforms of photomultiplier and
monochromater.
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Fig. 8 Relative intensity of the emission spectra.
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Table 1 Variation of gas temperature in local
discharge.

Gas temperature (K)

Measuring position
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3 1,800 2,200
4 2,100 2,000
5 2,000 2,300
6 2,200 2,200
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Table 2 Effect of peak value of applied voltage.

Peak value of applied voltage Gas temperature
V)

a

21.4 1,900
23.3 2,000
24.8 . 2,000
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Table 3 Effect of resistivity of electrolyte.

Resitivity of Measuring Gas
electrolyte position temperature
0(Q-cm) I (cm) K
161 5 2,100
386 6 1,900
750 6 2,000
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Fig. 10 Intensity of emission spectra along the
discharge after flashover.
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