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Cross—Sectional Area and Current Density of Transient Glow Discharge after Static Breakdown
Junya Sekikawa, Student Member (Nagoya University), Tamiya Fujiwara, Member (Iwate University)

Cross—sectional area and current density of a transient glow discharge have been investigated in nitrogen

after static breakdown. To measure the cross—sectional area of the transient glow discharge, the image

converter camera is used with the framing mode. The measurements have been made for 5.0mm gap length at

gas pressures of 80 — 160Torr. The results show that the cross-sectional area decreases with increasing

gas pressure. At constant gas pressure, the cross—sectional area decreases with increasing the circuit

resistance and increases in proportion to the discharge current. The current density of the transient

glow discharge is proportional to the approximate square of pressure and independent of the resistance

These characteristics are similar to those of normal glow of DC glow discharge at low pressure.
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Fig.1. Experimental apparatus and the imageconverter

camera trigger system.
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Fig.2. The electrodes and the photographing region.
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(a) Photographs by the imageconverter camera.
Time interval between the frames is 500ns, exposure

time of each frame is 50ns.

(b) ILEERER, #E 3.74A/div; H& 1.0 u s/div.
(b) A oscillogram of the transient glow discharge
current. Vertical: 3.74A/div; Horizontal: 1.0 x s/div.
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Fig. 3. Transient glow discharge in nitrogen at 80Torr.
Gap length is 5mm. R=617Q.
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(a) Photographs by the imageconverter camera.

Time interval between the frames is 500ns, exposure

time of each frame is 50ns.

(b) HEEFRER, H 3.74A/div; 8 1.0 s/div.
(b) A oscillogram of the transient glow discharge
current. Vertical: 3.74A/div; Horizontal: 1.0 u s/div.
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Fig. 4. Transitionof the discharge from transient glow
to arc discharge in nitrogen at 120Torr. Gap length is
5mm. R=617 Q.
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region with reflection from the electrodes.
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Fig. 6. The relationship between cross—sectional
area and pressure.
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Fig.7. The relationship between discharge current

and pressure.
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Fig.8. The relationship between discharge current

density and pressure near the cathode.
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