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Discovering Novel Phosphors by Single-Particle Diagnosis and High-Throughput Calculations

LI Shuxing, XIE Rongjun
(College of Materials, Xiamen University, Xiamen 361005, Fujian, China)

Abstract: The model of developing luminescent materials has transferred from the conventional “trial and error” to “experience—
guided experiments’, and further to a novel paradigm of “theoretical prediction and experimental verification”. Efficient theoretical
prediction and rapid experimental verification are a key to this transformation. The theoretical prediction methods such as
high-throughput calculations and machine learning are becoming more and more mature, and the corresponding experimental
methods such as single—particle diagnosis are more efficient, laying a theoretical and experimenta foundation for the development of
novel luminescent materials. This review briefly summarizes recent research progresses on discovering new rare earth-activated
luminescent materials based on single-particle diagnosis and high-throughput computation approaches.
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Fig.1 Basic principle and procedure of single-particle-diagnosis™”
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Table 1 New phosphors discovered based on single-particle-diagnosis and their luminescent properties

Chemical formula Space group Excitation/Emission Quantum efficiency Thermal quenching References
BasSinAl/Nos:EU?* Pnnm 405/568 nm 36.7% 65%@150 C [1]
BaSi,AlsNg:EU?* P2,/c 365/500 nm [1]
BaLiAlSizN:EU? Pnnm 400/515 nm 79% 84%@200 C [2]

L ageScSi41014:Ngo  EUZ" P6 400/656 nm <1% 53%@150 C [3-4]
Sr3Sig AlxO7xNg  EU?" C2/c 355/460 nm 44.9% 50%@97 C [5]

Cay 62EUp 36Sis03N6: EUZ* Cm 377/470& 592 nm 22.5% 64%@150 ‘C [6]
Sr3SigOsNso:EU? P2i/n 450/561~601 nm 32% 50%@237 ‘C

Sr—sialon:Ce* P3m1 355/422 nm 80% [7]
Sr2Bo SizeaAlyNeax: EUZ P62c 360/595~623 nm 46% 50%@7 C [8-9]
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