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Abstract
A fundamental study on using a primitive one-ring cathode in IEC discharge was performed. Two different sizes of

one-ring cathode were prepared for measuring plasma floating potential using a cylindrical shaped single probe. A

smaller cathode was also used to measure the current-voltage characteristics. The lowest floating potential of —203

V was achieved under a discharge voltage of —1.3 kV and a hydrogen gas pressure of 1.48 Pa with the smaller cathode.

In comparison with theoretical calculation, we found that there is an energetic electron beam in the narrow line that

is near the center and perpendicular to the cathode plane.
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Fig. 1 Conceptual diagram of the IEC.
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Table 1 Types of cathodes used in this study.

No. Ring diameter Wire diameter Material
/mm /mm
54.3 2.3 SUS304

2 21.9 1.0 SUS304
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Fig.2 Schematic view of experimental apparatus
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Fig. 3 Images of glow discharge of the hydrogen, (a) at
cathode 1(3Pa), (b) at cathode 2(5Pa), (¢) at cathode
1(1Pa), (d) at cathode 2(2.5Pa).
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Fig. 4 Floating potential distribution. Red dash-dot line
is position of the cathode center and black dash-dot lines
are positions of both cathode ends. (a) Cathode 1 with
applied voltage 0.9kV. The center position is 1.5 in. (b)
Cathode 2 with applied voltage 1.3kV. The center
position is 0.475 in.
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Fig. 5 Dependences of hydrogen fill pressure on floating
potential; (a)cathode 1, (b)cathode 2.
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Fig. 6 Probe current-voltage characteristics (—1.3kV) for
cathode 2 at 0.475in (center), (a) linear scale, (b) numerical
differentiation.
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Table 2 Conditional parameters for model calculations.
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Fig. 7 A shape of the electron energy distribution for using
model calculation of the probe current in condition V. = 100 of
the electron energy distribution function.

%?»%”F%@lm&LTFg7vm%%®%&@
% oA B RO Ry B%) ol &= L. Fig.7 @
BA%XIT Table 2 IZ361F 2 &&fFV, = 100D A% CThH 5 &
F =R XF— DRI ITIRET,=2eV O~ v 7 AT
TS LT T T R ST EFNGELET S, Tl k



POV A - AR I

IR —DEWEIZIZT LT R L F—30eV O —LFE
FRHFEEL TN D

0.08 T
b
¥
0.06 * Vr=100 EE
- Vr=140 S
5
éam V=170 i
5 0.02
5
o
&
o 0
o
- i {
0.02 F i
-0.04
-100 -80 -60 -40 -20 0

Probe potential Vp /V

Fig. 8 Calculation of the current-voltage characteristics
using conditions of Table 2.
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