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Quantum calculations (DFT) can predict the 
properties of new functional materials



Data can be combined into materials 
databases for design and machine learning

• The Materials Project (www.materialsproject.org)
• Free resource of calculated and contributed 

materials properties
• >150,000 inorganic compounds
• >250,000 registered users
• Most popular database for downstream machine 

learning (composition or structure → property)

MP for phosphors
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Prediction

Statistical analysis of existing 

materials that co-occur with 

word ‘phosphor’ followed 

by structure prediction for 

new materials

Experiment

Predicted first known Sr-Li-

Al-N quaternary, showed 

green-yellow/blue emission 

with quantum efficiency of 

25% (Eu), 40% (Ce), 55% 

(co-activated Eu, Ce)

Sr2LiAlN4
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Databases cited by machine learning studies
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