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High Density plasma production by surface-wave in a very high permittivity dicscharge tube
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A novel method of surface-wave plasma production is proposed, with a particular interest in use of a very high permittivity material discharge tube. A discharge tube of TiCa-TiMg composite (K-140, Kyocera Co. Ltd), which has the permittivity of 140, is employed to produce SF6 and O2 plasmas by the high frequency power of 13 MHz to 100 MHz. The other several discharge tubes with the same geometrical size but the different permittivities were also tested for comparison. The axial distributions of optical emission line intensity in K-140 discharge tube show a rapid decay, more than 5 times faster than that in quartz tube, hence indicating that the high density plasma is produced.[1] This is because the speed of the surface-wave is reduced in a condition of very high permittivity. The axial distribution of optical emission line intensity also depends on the frequency; in particular the resonance density, at which the plasma termination is occurred, shows a clear frequency dependence. The dipole antenna measurements of the wave was also carried out along the axial direction for various condition. The wave length thus obtained was very consistent with the surface-wave dispersion. These overall behaviors of plasma could be explained by the surface-wave characteristics. It is concluded that the method is innovative in production of high density plasma with a very high permittivity discharge tube.
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