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Density-functional theory (DFT) is a computational method used in materials 
science, chemistry, and condensed matter physics to study the electronic 
structure of materials. It is based on quantum mechanics and can predict accurate 
results, which can compare directly with experimental data. Thus, DFT has 
become an important tool for predicting the properties of materials, such as their 
electronic structure, chemical reactivity, crystal lattices, and spectroscopic 
properties. This talk will introduce how to use the DFT in interdisciplinary 
materials science. We also show the hands-on tutorial for Quantum ESPRESSO, a 
wide-used open software for DFT calculation, on personal computers. 
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Density-functional theory: 
A powerful tool for interdisciplinary 
materials science
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