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System Advantages

Psyche Surface spacecraft 

with hybrid power system on 

top

• Continuous Power (RTG + Stirling)

• Improved Efficiency

• Transient Load Handling

• Waste Heat Recover

• Long Lifecycle (10+ years)
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Mission Challenges

• Low Solar Irradiance

• Extreme Temperatures

• Continuous Power Required

A future surface mission to the metal-rich 

asteroid Psyche needs a power system 

that can operate under low gravity, long 

days, extreme temperatures, and 

uncertain terrain. The mission goal is to 

design a reliable power solution that 

enables sustained surface science 

operations.

Theoretical Design Layout

PrototypeTheoretical

Induction heaterRTGHeat Source

922 K1273 KOperating Temp

300 K145 KAmbient Temp

10 W70 W Stirling Power

N/A70 WRTG Power

This work was created in partial fulfillment of Arizona State University Capstone Course “EEE 489”. The work is a result of the Psyche Student Collaborations component of NASA’s Psyche 

Mission (https://psyche.ssl.berkeley.edu). “Psyche: A Journey to a Metal World” [Contract number NNM16AA09C] is part of the NASA Discovery Program mission to solar system targets. Trade 

names and trademarks of ASU and NASA are used in this work for identification only. Their usage does not constitute an official endorsement, either expressed or implied, by Arizona State 

University or National Aeronautics and Space Administration. The content is solely the responsibility of the authors and does not necessarily represent the official views of ASU or NASA.

[1] C. J. Bierson, L. T. Elkins-Tanton, and J. G. O’Rourke, “The Geologic Impact of 16 Psyche’s 

Surface Temperatures,” The Planetary Science Journal, vol. 3, no. 8, p. 196, Aug. 2022, doi:

https://doi.org/10.3847/psj/ac83a7.

[2] M. Dhar, “Stirling Space Engine Program: Final Report - Volume 1,” Nasa.gov, Aug. 1999.

https://ntrs.nasa.gov/citations/19990088071 (accessed Oct. 08, 2025).

[3] Some images generated by ChatGPT, March 12, 2026, OpenAI, https://chat.openai.com/.

https://psyche.ssl.berkeley.edu/

