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Abstract

To investigate the effect of an oblique end-plate on the transition layer between a plasma and
an absorbing wall, we measured the space potential, the electron density, and electron
temperature at the end-plate in a magnetized sheet plasma as the two-dimensional boundary-
like plasma. The end plate rotates round x axis which is in the direction of the thickness of
sheet plasma, or round y axis which is in the direction of the width of sheet plasma. The scale
of the length and the potential drop of the magnetic presheath at the rotation round y axis are
larger than those at the rotation round x axis.

1. Introduction

The transport of charged particles along with the magnetic field lines dispersed at the walls is
important for the researches on the laboratory plasma, divertor plasma and so on. In
particular, when a conducting wall is placed at an angle to the magnetic field, the particle
diffusion toward the wall deviates markedly from the uniformity by the effects of the electric
field, the density and the temperature gradients. Such imbalance is expected to give a
remarkable effects on plasma parameters, the edge potential [1-3] and particle flow along the
magnetic field. In the magnetic field intersecting the surface at a shallow angle, Chodura
showed that the transition layer has a double structure composed of the magnetic presheath
and the Debye sheath. Using a kinetic analysis by K.Sato et. al., it is found that an oblique
magnetic field provide two presheath mechanisms; one is due to the ion polarization drift and
another is due to finite ion-gyroradius effects. These processes at the plasma-wall boundary
are very complex.

In order to investigate the effect of the plasma-wall boundary with the oblique end-plate,
we have demonstrated in producing a magnetized sheet plasma [4] by using a TP-D type
discharge apparatus. By definition, sheet plasma should have the unique characteristics:(i) the
guiding centers of all gyrating ions lie in the vicinity of the midplane of a plasma and (ii) the
plasma thickness in a direction perpendicular to a dc magnetic field is as thin as twice the
mean ion Larmor radius. One can consider the sheet plasma as a "two-dimensional boundary-
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2. Experimental apparatus

Schematic drawing of the plasma at end-plate and measuring system are shown in Fig. 1 (a)
and (b), respectively. The sheet plasma device is divided into two regions: the discharge
region and the experimental region. The discharge region is TP-D (Test Plasma produced by
Directed current) type plasma source which was originally developed at Institute of Plasma
Physics in Nagoya University. This plasma source is composed of a cathode, an anode
combined with both a floating electrode system having a hole of rectangular cross-section,
through which a discharge path forms, and rectangular magnetic coil system. The dimensions
of the anode slit is 1.5 mm in thickness and 30 mm in width. The strength of the uniform
magnetic field in the experimental region formed by ten rectangular magnetic. Since the
anode slit also used to evacuate differentially the two regions of the device, the neutral
pressure in the experimental region can be kept low (~1 Torr). The plasma is generated inside
the discharge region by using a dc discharge between the hot cathode coated with electron-
emitting oxide and the anode electrode at argon neutral pressure of abdiairtl0

The oblique end-plate was placed at 70 cm away from the anode slit along the axis of
the device in an uniform-magnetic-filed (0.15 + 0.35 kG). The end-plate is kept the floating
potential of -20 -40 V. In the transition layer, the direction of the magnetic field is parallel to
the plasma flow (z direction) and the electric field is perpendicular to the oblique end-plate.
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The end-plate rotates around x axis or y axis. The electric field forms in the normal direction
to the obligue end-plate. The angle between the magnetic field and the electric field
mentioned above is changed 0°, 45°, 60° and 80°. The angle between the magnetic field ant
electric field at the rotation round x axis denotes ad that round y axis denotesffasThe

oblique end-plate located perpendicular to z is expresseet = 0°.

The electron density and the electron temperature were determined by Langmuir probe.
The plasma potentiath,, is measured with an emissive probe (0.1 mm diam, 2 mm long)
heated with dc power supply. The emissive probe characteristic is traced out so as to confirm
that the floating potential closely matches the plasma potential. The potential measurements
are performed in the radial and axis directions of the magnetized sheet plasma.

3. Experimental Results

The potential profiles for the various angles of the end-plate in a magnetized sheet plasma are
shown in Fig. 2 at the rotation round x axis. The space potential and the length from the
oblique target is normalized the electron temperatwend the ion Larmor radiugi,
respectively. The angle of the rotations 0°, 45°, 60° and 80°. The experimental conditions

as follows: the discharge current is 10 A, the strength of the magnetic field is about 0.36 kG.
When the argon gas flow rate for sheet plasma production is 12, 9, and 6 sccm, the electron
temperature is changed from 3 to 6 eV. At the

same time, the floating potential of the end-plate 10 .—w

changes from -20 to 40. When the oblique end- - | .
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well in the sheet plasma is modified by the effect
of the ion B drift by the electric-field in front of the oblique end-plate. The formation of

the magnetic presheath is influenced by the radial electric-potential well in the sheet plasma.

4. Conclusions

We have investigated the effect of an oblique end-plate on plasma parameters by using the
sheet plasma designated as the two-dimensional boundary-like plasma. The end-plate rotates
round x axis or y axis. The magnetic presheath scales is several times as larger as the ion
Larmor radius. The potential drop at this transition layer is of the ordey/ef [ particular,

the scale of the length and the potential drop of the magnetic presheath at the rotation round x
axis are larger than those at the rotation round y axis. The formation of the magnetic
presheath is sensitive to the angle at the oblique end-plate.
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