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The Hall thruster is an attractive candidate for various space applications such as orbit
control, orbit raising and interplanetary missions. Similar to other electric propulsion
devices, the Hall thruster utilizes electric energy to generate and accelerate a plasma jet to
exit velocities that may be an order of magnitude or more higher than the exhaust
velocities attained by conventional chemical rockets. The Hall thrusterl utilizes a
combination of an axial electric field and a transverse magnetic field in order to accelerate
a heavy ion plasma (usually Xenon). The plasma is generated by electrons emerging from
a cathode/neutralizer at the thruster exit, their mobility being impeded by the transverse
magnetic field.

We employ a simple one-dimensional, steady-state model,2 to calculate the profiles of the
plasma flow and electric potential along the acceleration channel, requiring a smooth
acceleration from subsonic to supersonic velocity. The performance parameters, such as
the propellant, current, and energy utilizations, and the total efficiency are calculated. In a
previous study3, where for simplicity we assumed that the flow is supersonic along the
whole channel, we have shown that there is a distinct region of the parameter space where
steady state solutions exist, while in the other region no solution exists. The highest
efficiency has been found to be at the boundary between these two regions. Here we
extend the parametric study to the more general case in which there is a smooth sonic
transition. We also examine the effect of an ion backflow towards the anode4 on the
plasma density profile. The theoretical results are compared to the measurements of the
Soreq Hall thruster. 5
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