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The Influence of the Cathode Surface State on the
Spark Voltage in the Low Pressure Rare Gas

= i %
(Yong Hyun Paek)

Abstract

Generally, it has been regarded that there are two kinds of the cffect of the electrodes,
cspecially of the cathode in the gas discharge, (a) the effect caused by the difference of
the cathode meterial and (b) the effcct by the change of the cathode surface statc even
in the same meterials.

Thus the two effects must be investigated independently to study the roles of the
cathode in gas discharges.

This paper measured sparking voltage in Rare gas (Ar, He) for the change of sparking
voltage in repeating sparks and for the effect of (a) and (b) mentioned above, under
the condition that the desorption of impurities from the cathod can be nigligible, and
it is obtained that the correlative relations of the work function, sparking voltage and
secondary coefficient arc comparatively simple.

In addition, the interesting character of the minimum point of the paschen’s curves is
found.

The results were as follows;

1) The value of {pdimin with minimum point of sparking voltage, (Vs)min, is 0.7~0.9
Torr. cm in Argon, but is 5.6~7.1 Torr. cm in Helium, and Paschen’s curve in Helium
shows slow curve than in Argon

2) The minimum point of the Paschen’s curve is satisfied actually Townsend’s self
sustaining criterion in Argon, but non-satisfaction in Helium, and the Townsend’s
sccondary cocfficicnt ¢ action have compound preperty (r:, 7s 7.) in Helium.

3) The dependenting character of work function in Helium is less than in Argon.

4) The minimum point of sparking voltage increase under oxidized electrode than clear
clectrode in Au and Ay, but minimum point decrease in Ni and Cu.
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