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Abstract

The potential distributions in the sheath and presheath regions of spherical and cylindrical probes are
investigated as a function of the negative ion density ratio in both radial and orbital motion models. The
presheath is given by a plasma solution with the quasineutrality. The potential in the sheath and the
current-voltage characteristics are obtained by solving Poisson’s equation with the initial value given by
the plasma solution. The current-voltage characteristics of the ion saturation region are derived from

the above solutions.

The method for diagnostics by using the probe theory is suggested.
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Fig. 1 Presheath solution of spherical case (radial motion
model, y= 10).
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Fig. 2 Presheath solution of cylindrical case (radial motion
model, y=10).
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Fig. 3 Potential distribution #-& in the sheath of s"pherical
case (radial motion model, I/1, = 80, a: parameter).
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Fig. 4 Potential distribution »-& in the sheath of spherical
case (radial motion model, @ = 0.9, I//;: parameter).
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Fig. 5 Normalized current-voltage characteristic of spher-
ical case (radial motion model, « = 0.9, & = rp/Ap:
parameter).
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Fig. 6 Normalized current-voltage characteristic of spher-
ical case (radial motion model, @ = 0, & = rp/Ap:

parameter).
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Fig. 7 Potential distribution »-£ in the sheath of cylindrical
case (radial motion model, /71, = 10, . parameter).
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Fig. 8 Potential distribution 7-£ in the sheath of cylindrical
case (radial motion model, a = 0.9, //I,: parameter).

8

::::::

10 .78,
LA =2 /lg///ﬂ ::::j:/ﬂf’f
3
8 =
///////////’/ﬁ/i
~< .
= ==
Cylinder
a=0.9
500 T 900 150 200
n

Fig. 9 Normalized current-voltage characteristic of cylin-

drical case (radial motion model, « = 09, & =
ro/ Ap: parameter).
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Fig. 10 Presheath solution of spherical case (orbital motion
model, 8= 0.01, o parameter).
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Fig. 11 Presheath solution of spherical case (orbiial motion
model, « = 0.9, : parameter).
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Fig. 12 Presheath solution of cylindrical case (orbital mo-
tion model, 8= 0.01, a: parameter).
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Fig. 13 Sheath solution of spherical case (orbital motion
model, = 0.01, I/l = 80, a: parameter).
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Fig. 14 Sheath solution of spherical case (orbital motion
model, @ = 0.5, 3: parameter).
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