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INTRODUCTION

There has been a rise in serious consideration for long range
missions into space due to environmental concerns, resource
depletion, and exploration purposes. The need for an efficient, fast,
and sustainable propulsion for these missions has led to the
development of many different types of thrusters. The NASA Psyche
mission will use solar-electric propulsion. This will be the first user of
Hall-Effect Thrusters beyond lunar orbit [1].

Most of the public’s knowledge about space travel however is about
chemical rockets systems. There does not currently exist a visual
and interactive means for people to learn about or gain a deeper
understanding of Hall-Effect Thrusters. The need for education on
the benefits and operation of Hall thrusters is the basis for this
project.

The goal will be to provide the best way for any program using this
type of thruster to gather interest in the spacecraft through a friendly
interface. It will provide those interested in aerospace the opportunity
to learn, explore, and understand this modern style of thrusters. The
tool will allow the user to navigate through the system and learn
about the different parts of the Hall thruster and understand the steps
iInvolved in its operation.
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Figure 1: User Interaction with System

Build an interactive animation to educate users about the
processes and benefits of Hall-Effect Thrusters
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Figure 2: Hall-Effect Thruster Process Diagram [2]

HALL THRUSTER VISUALIZATION AND ANIMATION

STUDENT TEAM: MORGAN ATTERHOLT’ SHREY ARORA' DONNIE BIRX informational events. Currently, there does not exist a visual
FACULTY ADVISER: MS. SANAZ TAKAGHAJ and interactive means for those in attendance at such events to

I t ' t ' f Hall thrusters.

INDUSTRY MIENTORS: DR. CASSIE BOWMAN AND DR. JASON FRIEMAN earn about or gain a deeper understanding of Hall thrusters

SPONSORED BY: NASA PSYCHE children to professionals in the field of aerospace. Therefore,

AUTHOR & ABSTRACT PRACTICAL APPLICATION

One of the ways in which this system can be useful is by
utilizing the tool to educate the general public at Psyche’s
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information and the importance of Hall Thrusters. The system
ABSTRACT includes technical knowledge for an audience familiar with the

software allows it to be easily exportable to various systems

The tool implemented with
Unity can be exported as a
video to be used within a
website. A user on the
website can interact with
the animation using their
mouse. The animation will
provide buttons within an
accordion menu for each
stage of the Hall-Effect
Thruster process, as well as
allowing users to hover to
view information about
different parts of the
Thruster
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Figure 4: Screenshot of Part information Display

and can be used at informational events that have systems with
a simple user interface.

Another way the Hall Thruster Visualization tool can be used is
for internal/ formal presentations for the Psyche team. The
Psyche team currently disseminates information using blog
posts and PowerPoint presentations. This system can diversify
the way the Psyche team communicates information about Hall
Thrusters internally. A video recording of the animation can be
incorporated into formal presentations. The detailed three-
dimensional Hall Thruster model can be used when talking
about the intricacies of the model. The ability of the system to
Incorporate technical knowledge about Hall Thrusters makes it
compatible with professional meetings. Overall, it will prove to
be a better experience when discussing Hall Thrusters within
the Psyche mission’s organization. The system overall will
enable a higher education of Hall Thrusters.

THIRD-PARTY SOFTWARE

*Unity
Blender

*Visual Studio Code
*Github

Figure 3: Entire System During Animation
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Figure 5: Screenshot of Process Information Display



