Performance of the Plume:

The ACME Hall Thruster

STUDENT: Peter Thoreau

« Plasma, the 4th state of matter, consists of a quasi-neutral collection of charged « Aim: To investigate the effects of pole position on the divergence of the plume « Aims: To investigate the effects of
particles exhibiting collective behavior  Inner pole positions from +2, to -2 mm were tested at 300 V, 400 W pole position on the performance of
« Plasmas can be manipulated with the use of electric and magnetic fields « The adjustable pole positions were able to change the field angle while maintaining the thruster measured with a
| the shielded geometry and produced a range of plume divergences from wide to nested inverted pendulum thrust
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« Magnetic shielding is an evolution of Hall
thruster design, enabling longer lifetimes
by limiting the erosion of the walls

« The magnetic field lines of the thruster are
contoured around the walls and pole caps
at the exit plane
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the thruster - Standard voltage utilization measurements are taken on thruster centerline using a Pole Position (mm) Pole Position (mm) Pole Position (mm)
« ACME can reposition the inner and outer poles of the magnetic circuit, along Retarding Potential Analyzer (RPA)  Mass and charge utilization efficiencies remained relatively consistent across the
with the anode, and cathode - Taking a swept measurement allows the IEDF to capture the high energy ions in the range of pole positions
. This allows for a highly adaptive design to investigate plume as the beam diverges from the centerline « Current utilization monotonically decreased with more negative pole positions
plume performance across a range of setups while | | | | | | | 450 - Both the divergence and voltage utilization efficiencies had local maxima at -4, and -2
controlling the topology of the magnetic shielding 1 itapimtiessstes s 400 mm respectively
s 350 - The product of the five efficiencies had good agreement with the thrust stand
— = 300 | measurement at all but +4 mm, adding confidence to the performance analysis
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. - Automated optimization of Hall thruster operating conditions using machine learning
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| | | | | | | « Updated anode design focusing on: even gas distribution, varied azimuthal injection,
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| - ‘L ﬂ w Voltage, V Radial Position, ° and water-cooling. Lead graduate student: Danny Roberts
RIS _ N — _ . Left: A single RPA measurement taken on centerline showing the lon Energy Distribution Function (IEDF). Right: A swept o Lightweight and alternative propellants analysis
The full range of inner pole positions ACME can operate in: Left: +5 mm, Center: 0 mm, Right: -35 mm RPA showing how the IEDF varies by radial position
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