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Experimental Investigations on a 5cm Mercury
Electron Bombardment Ion Engine

By Yoshihiro NAKAMURA, Hisao AZUMA
and Katsuhiro MIYAZAKI

A 5cm-diameter mercury electron bombardment ion engine with a filament type
cathode was tested. As an acoelerating system, screen-accelerator grids were employed.

The effects of the variations of the parameters, such as flow rate of mercury, magnetic
field strength, discharge voltage, discharge power and accelerating voltage, on the ion
beam current were investigated. The mass utilization efficiency of the propellant is derived
as a function of the ion production cost.

The relations of ion beam current to accelerating voltage are normalized on the
basis of the similarity law for .ion flow. The characteristic curves are very close, but
there are small differences between them. Probably these differences are caused by conditions
in the discharge chamber. Glass as well as metal was used as a screen grid material. In
the case of the glass screen grid, the drain current becomes small at the lower accelerating
voltage and the saturation of the beam current with the increase of the accelerating voltage
is more gradual than in the case of the metal screen grid.
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