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Experimental Investigation of a 12 cm Diameter
Kaufman Xenon Ion Thruster*

Katsuhiro M IYAZAKI*!, Yukio HAYAKAWA*! and Shoji KITAMURA*!

ABSTRACT

An experimental investigation was performed on discharge performance improvement
of a 12 cm diameter Kaufman-type xenon ion thruster to study the effects of discharge
chamber configurations on discharge performance. Various discharge chamber configurations
were constructed by changing the shapes and heights of the pole piece, the positions of the
main hollow cathode, the cathode baffle diameters, and the discharge chamber magnets.
These parameters were selected because they are relatively easy to change and have a large
influence on discharge performance. Thruster operation tests were then conducted using
each of these experimental configurations.

Results revealed that a straight cylinder type pole piece provided lower ion production
costs and higher discharge voltages than an inside brim pole piece, although differences only
slight. Larger diameter cathode baffles gave higher discharge voltages, with the effects of
baffle diameter changes on the characteristics of ion production cost with respect to propellant
utilization efficiency, being larger in the brim pole piece than in the straight cylinder one. A
30 mm high brim pole piece gave the best discharge performance. As the main cathode was
placed nearer to the baffle, the discharge voltage increased and the discharge performance
improved. Stronger discharge chamber magnetic fields subsequently concentrated the ion
production regions in the center of the chamber.

Discharge chamber configurations appropriate for operational use ion thrusters were
selected based on these results. |

Keywords: Xenon Ion Thruster, Discharge Performance
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