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1. INTRODUCTION

Although basic plasma physics experiments in linear plasmaahines such as DiPS[1],
MAP-11[2], NAGDIS-II[3], PISCES-A[4] and PSI-II[5], aimd at analyzing the magnetized
presheath region of simulated tokamak edge plasmas, areldtafted toward the material
test, they can still perform physics experiment related,dasliation cooling and other atomic
process[6]. Since the material LaBas a high thermal electron emission rate, low evaporation
rate and high resistance on contamination in case of vacuaakpthe La cathode used for
plasma generation in most plasma-surface interactionlators. However, the Lagcathode
can easily broken by the heating process using externa¢haatl ion bombardment processes
because its very weak characteristics against to the thehnak.[4] Hence, one need to opti-
mization processes for the high density plasma generatuncing the thermal shock on LgB
In this work, the method could be reducing the damages ofglfadn thermal shock with
potential and magnetic field configurations, and the plasanarpeters at each conditions are

given in DIPS.

2. EXPERIMENTAL SET-UP

Figures 1 and 2 show the schematic diagram and the magnéipfadile of the DIPS com-
posed of two plasma sources for divertor simulator usinggl@@hode and space plasma simu-
lator using helicon plasma source.[1] The lgatathode used in DIPS consists of an lgatisk
with 4 inch diameter and 1/4 inch thickness which is heatethleygraphite heater. Tungsten
and graphite is generally used as a material for heatingeo€#ithode up to electron emission
regime. Graphite is safer than tungsten and molybdenumdi@ows reaction problems. In ad-
dition, graphite heater require larger cross section lmeds specific resistivity is greater than
that of tungsten by one thousand times. To increase the fieamcy, the tantalum foil of 0.1
mm thick is utilized to shield the heat by reflecting the réidias at back and side of the heating
region. Through high differential pumping with a smalleamtieter anode, 20 mm, the pressure
of source region becomes higher than that in the divertoulsition region. Typically, the pres-

sure of source region is 50-300 mTorr, and that of divertonusation region is 0.1-10 mTorr.
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The electromagnet assembly produces a steady state axgjaktiafield strength of up to 2 kG.
The LaBs source is tested with two operation modes: one is anodedrmsde with grounding
the cathode and chamber and the other is cathodegjlaBsed mode with grounding of anode
and chamber. At the LaPsurfaces, the effective electric potentials in cathodedidanode are
much higher than that of the anode biased mode over three,twigch leads to stable and
effective plasma generation. The typical electron tentpeeaand density are 2-3 eV and up to

104 cm~3 for an Ar plasma and 5-10 eV and up to!#@m2 for a He plasma.

3. RESULTS AND DISCUSSION

The LaBs disk is located minimunB with cusp magnetic field configuration, as shown in
Fig. 2, for diverging the ion to LaBsurface reducing the thermal shock from ion bombardment
heating on LaR disk and focusing the the thermal electron for increasimgpiasma density.
Figure 3 shows the equi-potential lines of anode biased meige 3(a), and cathode biased
mode, Fig. 3(b), when applying the100 V & —100 V in vacuum, respectively. The equi-
potential lines in front of LaB disk is not flat but banding toward the LgBurface, that is,
the electric field is focused away from the La&urface. This can be also working for reducing
the thermal shock from ion bombardment heating ond-dBk and focusing the the thermal
electron for increasing the plasma density similar to thgpamagnetic field. Figure 4 shows
the electric field intensities (upper part) and electriceptils (lower part) of anode biased
mode and cathode biased mode in the axis of the magnetic fidltha plasma. From Figs. 3
and 4, the thermal electrons may accelerated to the anode effectively in cathode biased
mode than in anode biased mode. This indicates the cathadedmode saves the discharge
power by reducing the discharge voltages and this mode gesahe high density plasma more
effectively than anode biased mode. Fig. 5 shows the eletdroperatures and plasma densities
measured by a triple probe(TP) installed on the fast-sognmiobe system as shown in Fig. 1
for each mode. Figure 5(a), anode biased mode, is measuittegl discharge power of 855 watt
(85.5V & 10 A) at 21 mTorr and 1 kG, and Fig. 5(b), cathode hias®de, is the power of 285
watt (57 V & 5 A) at 3 mTorr and 1 kG. Although the TP could be ogstimated the electron
temperature collecting the thermal electron from kafathode by 2-3 times than SP (single
probe, 2-3 eV at cathode biased mode), the cathode modeagemanore stable and more high
density plasma than the anode biased mode from Fig. 5.

A new versatile linear machine, called DiPS, is developedtfe plasma-surface interaction
research related to the divertor and electric probes aldtigthe ability of space plasma ex-
periment. The plasma parameters are strongly dependehedridsed mode, which is anode

or cathode. The cathode biased mode generates more stdbteoam high density plasma than
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the anode biased mode. In cathode biased mode, the plasengsrarated over the = 104
cm 3 with Te = 2—3 eV (for Ar), ne = 103 cm 2 with T, = 5— 10 (for He), measured by SP,

from higher current experiment up to 50 A.
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Figure 1: The Schematic Diagram of the DiPS. Units are in mm.
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Figure 2: Typical Magnetic Field line in Divertor Simulatof the DiPS.
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Figure 3: Distributions of the electric potenFigure 4: Axial distribution of the electric
tial (a) in anode biased mode, and (b) in catfield intensity (upper) and electric potential

ode biased mode. (down).
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Figure 5: Plasma parameters such as electron temperdtotoa density, and floating poten-

tial (a) in anode biased mode, and (b) in cathode biased mode.



