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Abstract

Since 2018, the University of Stuttgart has made hands-on education an essential part of its inter-
disciplinary study program for aerospace engineering and other fields of study. Already more than 400
students have gained marketable skills and invaluable experience by working on the Stuttgart Operated
University Research Cubesat for Evaluation and Education (SOURCE) mission. The successor mission
(SOURCE-2) is a 6U+ CubeSat with a primary objective of hands-on student education in the field of
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CubeSat technology. Similar to its predecessor, the Small Satellite Student Society (KSat e.V.) and the
Institute for Space Systems (IRS) collaborate to offer this interdisciplinary education format to students.
The technology demonstration objectives of this mission center around technologies for missions that can
demonstrate on-orbit servicing (OOS) and the demonstration of maneuver capabilities for CubeSats. A
planned launch in 2028 will result in an initial Sun-Synchronous Orbit (SSO) for the CubeSat. This
orbit is made elliptical throughout its two year mission to demonstrate the high V thruster system Pulsed
Electric ThRuster of the University of Stuttgart (PETRUS) and guarantee re-entry and demise. With
SOURCE-2’s primary payload, the DEmo Tracking of E-ink aruCo Targets (DETECT) experiment fea-
turing an extendable camera boom and an external e-ink display, the in-orbit validation of an arUco
marker tracking setup and testing of e-ink technology in space conditions is possible. Other payloads
demonstrate the functionality of ferrofluidic reaction wheels, high data rate S-Band downlink systems
and satellite tracking capabilities from ground. In contrast to its predecessor, SOURCE-2 has expanded
its educational objectives beyond the University of Stuttgart by integrating payloads and technologies
from national and international universities and research institutions. This paper summarizes the phase
0/A study results of the SOURCE-2 mission. Preliminary analysis and test results of payload develop-
ments are presented, as well as the bus architecture of the CubeSat. Lessons learned from the SOURCE
mission and other small satellite projects at the University of Stuttgart are applied to the SOURCE-2
mission. This mission combines experiences and best practices from the EIVE, a 6U+ IRS CubeSat
successfully launched in 2023, and the SOURCE mission to achieve an efficient CubeSat development
that balances education, use of resources and timeline. It builds on this foundation of infrastructure and
know-how at the University of Stuttgart and pushes the envelope by implementing cutting edge thrusters,
leading to the development of an Attitude and Orbit Control System (AOCS), as well as OOS and future
technologies.
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