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The Stationary Plasma Thruster (SPT), also called Hall thruster [1, 2], is an electric
accelerator that has a specific impulse (average particle velocity) and thrust (momentum
flux) which make it very suitable to certain space applications. It also has a potential for
industrial applications. A laboratory model Hall thruster is currently being successfully
operated at Soreq [3].

In the Hall thruster a voltage is applied across a plasma. A magnetic field is applied
perpendicular to the electric field impeding the electron motion between the electrodes.
Parameters can be adjusted so that, as a result of the reduced electron mobility, the dis-
charge current is almost equally divided between ion and electron currents.

In order to use the Hall thruster for various applications it is necessary to know the
scaling of both the thrust and the efficiency with the discharge parameters (geometry,
magnetic field profile, mass flow rate, applied voltage, etc.). We have developed a sim-
ple model for describing the plasma dynamics in the Hall thruster. The dynamics of the
collisionless unmagnetized ions is described in a kinetic form, while the magnetized elec-
trons are described as a fluid. We write the set of integro-differential equations in a form
of pressure balance, a form that is amenable to a direct numerical solution. Assuming
quasi-neutrality we show analytically how, by specifying the magnetic field profile, we
can optimize the efficiency of the thruster.

Finally, we discuss possible industrial applications of the Hall thruster configuration.
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