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On the radial distribution of electron densities occurring the

negative conductance in high-frequency discharge plasma.

Haruo NAGAHAMA

When a high frequency electric field E,, and a high frequency magnetic field B,, are applied
in azimuthal and axial direction, respectively, using a coil wound around a cylindrical dis-
charge tube, a high frequency electrodeless discharge generates two kinds of plasma states,
one of which is a weak discharge with visible light emission and another of which is an
intense. For the purpose of studying the mechanism of the intense discharge, the electron
density distribution in radial direction, and the oscillation excited in the plasma have been
measured. As a result, it can be supposed that an ambipolar diffusion in radial direction is
closely connected with the mechanism of the intense discharge.

Taking above result into consideration, the conductivity of plasma could be obtained by
solving the kinetic equation of electrons in the high frequency electric and magnetic fields.

It was found that the conductance of high frequency discharge plasma becomes negative
when an ambipolar diffusion velocity due to the electron density gradient exists in the radial

direction.
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