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MISSIONS

Abstract

In recent years, small satellite technology has undergone significant advancements, creating new op-
portunities for dedicated, low-cost interplanetary exploration missions. The Cubesats launched as part of
the Artemis-1 mission are a good example. Small satellites also offer a variety of possibilities to support
larger interplanetary missions, such as serving as a communication relay as demonstrated by the MarCO
mission or providing observational analysis like LICIA Cube as part of the DART mission.

The SATEX project is a comprehensive study aimed at investigating the current and future usage
of small satellites within exploration missions beyond Earth’s sphere of influence. Therefore, a detailed
overview of the current state of small satellite hardware and its suitability for interplanetary exploration
missions is provided and environmental factors in the solar system were analyzed to understand the areas
that need improvement for small satellites to be viable for such missions. As a comprehensive study, the
report also deals with various launch opportunities beyond the classic piggyback missions. In particular,
micro-launchers and highly optimized trajectories in combination with electric propulsion systems are
promising approaches for independent mission concepts that were investigated. In addition, a survey was
conducted among German researchers from various fields in extraterrestrial science. The survey aimed to
gather information on the most needed measurements within the community, current research interests
and demands and desires for interplanetary missions to identify perspectives on the use of small satellites
and rank different mission concepts based on scientific priority.

The results of the SATEX project are comprehensive and offer valuable insights into the most promis-
ing missions for small satellites beyond Earth and the associated challenges. The report highlights the
potential of small satellites for interplanetary exploration and provides a roadmap for future mission de-
signs and activity prioritization. The project also sheds light on the areas that need to be addressed for
successful missions, such as key hardware components, environmental factors, and launch opportunities.

In conclusion, the results of the SATEX project provide valuable information for researchers, industry
players, and policy-makers to better understand the opportunities and challenges associated with the use
of small satellites for interplanetary missions.
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