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Abstract

Currently, under the influence of global warming and the urban heat island effect, the Earth on which
humanity depends is experiencing increasingly severe heatwaves. There is an urgent need for energy-
efficient and environmentally friendly approaches to maintain human thermal comfort, which has
led to the emergence of passive radiative cooling technology. Conventional radiative cooling materi-
als typically exhibit a white appearance, making it difficult to achieve both high cooling efficiency and
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aesthetic appeal. However, the photoluminescence effect of rare-earth phosphors can effectively bal-
ance these two requirements, resolving the conflict between aesthetic needs and cooling performance.
This review summarizes the current research progress on photoluminescence radiative cooling ma-
terials integrated with rare-earth phosphors and provides perspectives on future directions in the
field of photoluminescence radiative cooling.
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Figure 1. Schematic diagram of the radiative cooling mechanism based on down-conversion photoluminescence
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Figure 2. Schematic diagram of single-layer radiative cooling materials based on rare-earth phosphor photoluminescence
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Figure 3. Schematic diagram of bilayer radiative cooling materials based on rare-earth phosphor photoluminescence
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Table 1. Comprehensive performance comparison of different rare-earth phosphor-based photoluminescent radiative cooling
material systems
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