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The Effects of the Reduced Pressure on DC Thermal Plasma
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Abstract- This study is to figure out the properties of the DC thermal plasma at low pres-
sure. For this purpose, a temperature measurement system utilizing emission spectroscopy
has been set up and its measurement method and results have been described. At low pres-
gure, the plasma has shown drastic changes in its appearance. The discharge characteristics
under low pressure have been measured and analyzed. The temperature of thermal plasma
generated in this research has been ranged from 10,000°K to 15,000°K. Temperature has
been observed to increase with the flow rate and magnetic field strength. The temperature
characteristics at low pressure has been observed to coincide with the reported results.
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Fig. 2 Measured Emission Spectrum of the Ar
DC Thermal Plasma
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Table 1 Atomic Constants of the Ar DC Thermal Plasma

Accur No A(AR) [cm™1] [em™!] g o [10%sec!] fik
-acy Ej Ek Akj
C 31 6965.43 93144 107496 5 3 0.067 0.0292
C 136 6871.29 104102 118651 3 3 0.029 0.0205
C 137 6752 .84 104102 118907 3 5 0.0201 0.0229
C 268 6416.31 104102 119683 3 ) 0.0121 0.0124
C 219 6032.13 105463 122036 7 9 0.0246 0.0173
D 339 5928.81 105617 122479 5 3 0.011 0.0034
D* 239 5739.52 106087 123506 3 5 0.0091 0.0075
C 214 5650.70 104102 121794 3 1 0.0333 0.0075
C 215 5606.73 104102 121933 3 3 0.0229 0.0108
C 216 5558.70 104102 122087 3 5 0.0148 0.0148
C 302 5495.87 105463 123653 7 9 0.0176 0.0102
C 218 5187.75 104102 123373 3 5 0.0138 0.0092
C 299 5162.29 104102 121368 3 3 0.0198 0.0079
(O I -18 4806.02 134242 155043 6 6 0.79 0.274
C 76 4510.73 95400 117563 3 1 0.0123 0.00125
C I-19 4348.06 134242 157234 6 8 1.24 0.469
D I-31 4277.52 148842 172214 6 4 1.0 0.18
C 80 4259.36 95400 118871 3 1 0.0415 0.00376
C 64 4198.32 93751 117563 3 1 0.0276 0.00243
C 57 4158.59 | 93144 117184 5 5 0.0145 0.00376
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Fig. 6 1-V Characteristics at Low Pressure
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MAGNETIC DEPENDENCE AT LOW PRESSURE
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