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Exploration of Radioactive Isotope Decay Mechanisms and Optimization Techniques for
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[Abstract] The decay of radioactive nuclides is the fundamental mechanism behind radiation generation, with
different types of decay, along with their energy levels and half—lives, directly influencing the severity and modes
of harm. This paper systematically examines the relationship between the decay mechanisms of radioactive
nuclides and radiation protection technologies, while analyzing major challenges in both theoretical research and
practical applications. The findings indicate that advancing research on multi—scale decay mechanisms,
developing intelligent protection systems, and integrating these insights with other disciplines will enable more
precise protective measures, enhance safety and efficiency, and provide robust theoretical guidance for nuclear
power plant operation and maintenance, radiation pollution prevention, and related personnel work.
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