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Composition of particles in Ar arc plasma calculated

from ratio of released coefficient on spectrum

Jin-ichi Mizuno*, Yukie Inoue*, Toru Iwao', Tsuginori Inaba*

abstract

In plasmas with tungsten electrodes, some parameters have been investigated. The ratio of released
coefficient is identified with spectral intensities measured by a spectroscope. This time by using this
character, the temperature of the plasma in Ar at 0.1 Mpa was evaluated by the ratio of the released
coefficient to be 10,500K at 100A. The electron density was measured by the Stark method to be
1.44 x 10%*m~2 at 100A. The temperature and electron density are roughly constant regardless of
arc current between 50-100 A. The composition of particles was evaluated by using three equations
such as Saha equation, state equation and the condition that charges are neutral. In result when the
temperature is 10,500K, most of tungsten atoms are ionized. But most of Argon ones are not ionized
because the ionization energy of tungsten is much lower than that of Argon.
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Table. 1 Value of Stark parameter.

Ne[m 3] 1021 1022 1023
5,000K | 3.68 x 1020 [ 3.44 x 1020 -
10,000K | 3.58 x 1020 | 3.30x 1020 | 2.98 x 1020
15,000K | 3.57 x 1020 | 3.26 x 10%° | 3.00 x 1020
20,000K | 3.55x 1020 | 3.21x 10%° | 3.03x 10?0
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Table. 2 Partition function on each temperature.
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WII 38.4 41.8 45.2
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Arl 1.0 1.0 1.0
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WI 47.1 51.5 56.0
WII 48.9 52.5 56.3
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