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Abstract: A tandem mirror is one of the most promissing open-
ended magnetic confinement devices. The biggest tandem mirror
“GAMMA10” has been completed in 1982 in University of Tsukuba. A
large quantity of target plasma with line-integrated density »/ =10'*
cm™? is required for a hot-ion build-up by high-energy neutral-beam
injection. In stead of conventionally-used, hydrogen-occluded,
titanium-washer guns, MPD arcjets have been developed with par-
ameters as follows; 30 mm or 20 mm-inner diam. molybdenum anode
and 10 mm-diam. tungsten cathode, 15 kA maximum discharge cur-
rent, 0~0.5 Tesla guide-magnetic field, 0.5 or 1.0 ms quasi-steady pulse
duration (5 ms in final goal), hydrogen or helium, when necessary, as
a working gas.

Two types of plasma injection have been tested ; One is to inject the
target plasma along a magnetic field line from the end of GAMMA 10,
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the other is to inject across the field line at the midplane of GAMMA
10.

By field-aligned injection, line-integrated density of more than 10"*
cm~? could be successfully obtained at the neutral-beam injection cell
(anchor cell). The plasma density is much higher at the end cell and
decreases toward the central cell by two orders of magnitude. On the
other hand, by cross-field injection, the density is much higher in the
central cell and decreases toward the end cell. The line-integrated
density more than 10'* cm™? has been obtained up to the GAMMA 10
field strength of 0.25 Tesla, but decreases with the increase in the
magnetic field. The cross-field injection is preferable to the field-
aligned injection when GAMMA 10 is operated in a so-called thermal
barrier mode.
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