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Zero-point phonon renormalization of the band gap of materials

Accurate predictions of energy band gap of materials are now expected from modern electronic structure
calculations. Sophisticated approaches like the GW methods and hybrid functionals in the context of density-
functional theory (DFT) have been developed to address this problem. However, the motion of atoms even at
absolute zero temperature due to their quantum nature will have an effect on the material electronic properties.
This effect is often small, but for certain materials like diamond, the band gap is reduced by as much as 0.6 eV
due to the zero-point motion of the atoms. To capture this effect, it is important that the electron-phonon
coupling is well described by the method used.
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