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Various kmds of plasma are used for industrial applications.

(Received !xugust 22, 1984)
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Among those, 10W pressure gas

discharge plasma has Been récognized to be a most elegant and efficient méans for dry processing.
such as treatment and deposition of material, etehing, oxidation and pelymerization.

For this reason, special attention is directed toward low pressure gas. dxscharge, which is driven
by direct current (d.c.) or h1gh frequency (h.f) electric field. "The plasma thus produced 'is a
partiatly ionized one ‘with low-femperature end low- density. Therefore; the propertles of the discharge
ab well as the plasma are governed by various collision processes.

. In this note, the initation end sustainment of the d,e..and h.i. discharges are considered. _Alse,
the pos:tlve iébn sligath formed around the electrode and the posmve “column with charge neutrality
are separately ‘diseusséd, Further, detailed descriptions are given to elucidate peculiar phenomena

appearing in the h.f discharge.

These include the trapping of the charged particles, the sheath

potential as- aﬁ'ected by the ssymmetrical electrode area and the self-bias voltage.
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Fig. 1 Initiation of d. e. discharge. s :
of initial electren, 7 : coefficient of secondary
electron emission by ion, a: ionization
coeficient by electron.
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Fig. 2 Electron motion in h. f. discharge. {a) elertric ficld type (oscllatory),
{b) magnetic field type (circulating). Arrows show instantaneous direc-

tions of electric fleld,
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Fig. 3 Potentizal distribution in d.c. glow discharge. Curves a, b and ¢ refer
to cases, J>Ja, J=J« and J<J., where J is thermal electron current
density and J. anode current density.
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Fig. 4 H.{ discharge circuit. Vi and Ve are
sheath voltages of electrodes 1and 2, Vi
and V2 are potentials of electrodes 1 and
2 respectively, and V, plasma potential.
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current, {h) zero averaged current.
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