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Abstract

This research aims to study the feasibility of designing a compact, highly efficient, and
portable nuclear fusion reactor to meet the energy needs of space applications and long-
duration missions. Given the stringent limitations imposed by space environments in
terms of mass, size, reliability, and safety, nuclear fusion is becoming a promising
strategic option compared to conventional energy sources. The research is based on an
in-depth scientific and technical analysis of nuclear fusion principles and modern

technologies for compact fusion reactors. It develops an innovative design concept tha
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differs from previous models, drawing on published studies without simply reproducing

them.
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( Nuclear fusion, fusion reactor, space applications, Long-Duration Missions )
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