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ABSTRACT
Hall thrusters are currently one of the most advanced as well as efficient types of electrostatic

propulsion for spacecraft with an efficiency of about 50%.

Low-power Hall-effect thrusters (HET) produce about 100W of power, in comparison high-power

ones can produce up to 100kW and beyond. Miniaturizing and creating low-power HET presents us

with a significant number of issues that need to be addressed.

Low-power Hall thrusters exhibit a large surface-to-volume ratio, which translates into large power

losses - the acceleration region has to be scaled down along with the channel width. The design of

the magnetic field must be carefully adjusted to accommodate the reduced dimensions.

There is a large channel wall erosion rate problem to the point where the magnetic coils become

exposed to the plasma flow and is the main source of failure in Hall thrusters. Miniaturized Hall

thrusters have a smaller thermal mass, making them more susceptible to overheating. Effective

thermal management is critical to ensure the components remain within operational temperature

limits, and suitable materials must be chosen to withstand the heat generated.

Details of the channel structure, materials, design and magnetic field shape determine the

performance, efficiency, and life of the HET. Hall thruster must be optimized in terms of gas

injection system, geometry and magnetic field topology, in order to achieve higher thrust and

efficiently use fuel.
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