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Abstract

Introduction: In order to carry out long term missions with high fuel efficiency to thrust ratio,
plasma thrusters are considered the optimal method of propulsion due to their extremely high
specific impulse and robustness. One such thruster is the Electrodeless Lorentz Force (ELF)
Thruster. Utilizing radio frequencies to destabilize atoms and create plasma, the ELF Thruster is
a highly robust alternative compared to other plasma thrusters which require an electrode, which
degrades over time. The main part of the thruster is called the Pre-lonizer (PI), which ionizes
atoms in the first place. The objective of the study was to find a more accurate and efficient way
to analyze the per ion energy from the plasma exhaust.

Methods: The main methods used were a spectroscopic analysis and a Langmuir probe sweep,
and weighing the results against each other in order of accuracy. We also used a current loop to
find the efficiency of the circuit, and used the Langmuir probe to also find the density of the

plasma exhaust.

Results: We found that a Langmuir probe sweep is less accurate than a spectroscopic analysis by
an order of magnitude. The efficiency was very good, with three-fourths of the energy delivered

through the plasma.

Conclusion: We would repeat the experiment with a wider range of fuels and power inputs to
find the true maximum efficiency. Furthermore, a redesign of the Langmuir Probe should reduce
cross-contamination with low temperature plasma-directed ice buildup. A spectroscopic analysis

is the most efficient and reliable form of determining the kinetic energy of the plasma.



