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One approach to mitigating the issue of space debris, a significant challenge in space
exploration, involves the direct capture and removal of debris by spacecraft. During this
process, the debris may become electrically charged due to the surrounding plasma
environment, necessitating a comprehensive understanding of plasma conditions for
effective debris removal. This consideration is particularly relevant in the context of JAXA's
commercial debris removal demonstration project, which focuses on the removal of the
upper stage of rockets—one of the most common forms of large-scale debris. Accordingly,
this study aims to develop a compact plasma observation substrate capable of being
mounted on the upper stage of a rocket. The selected plasma observation technique for this
substrate is the double Langmuir probe (DLP) method, which is well-suited for space
plasma measurements. In this study, specific objectives were established for the observation
substrate, including observation accuracy, observation duration, and data processing
capabilities. Additionally, the limitations of the current substrate were analyzed, and
potential improvements were proposed. While enhancements were suggested for
observation accuracy and data processing, the root cause of the limitations in observation
duration could not be conclusively identified, although the constraints on observation time

were clarified.
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