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Exploring Luminescent Materials: From Basic Principles to Cutting-Edge Applications
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Abstract: As functional materials, luminescent materials have become a research hotspot in materials science due to their wide
applications and technological potential in various fields. Starting from the basic principles of luminescent materials, this paper
discusses the mechanisms of photoluminescence and electroluminescence, and analyzes key factors affecting luminescent properties,
such as electronic structure, excited-state dynamics, and crystal structure. Based on these principles, it further discusses the
applications of inorganic, organic, and composite materials in fields such as biomedicine, energy lighting, and information storage.
It also looks forward to the development trends of luminescent materials in terms of greenization and multi-functionality, and
proposes related technical challenges and future development directions. Luminescent materials play an important role in promoting
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technological progress and sustainable development.
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