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Electronic band structure and optical absorption spectrum of CaO from

many-body perturbation theory

PAN Bo, WANG Neng-ping’
( Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: This paper reports the electronic band structure and the optical absorption spectrum of alkaline-earth

metal oxide CaO, using many-body perturbation theory. The quasiparticle band structure is calculated within the

GW approximation. By taking the electron-hole interaction into consideration, electron-hole pair states and

optical excitations are obtained by solving the Bethe-Salpeter equation for the electron-hole two-particle Green

function. The calculated band gap for CaO is 7.0 eV, which is in good agreement with the experimental result of

7.1 eV. The theoretical results of optical absorption spectrum for CaO are also in agreement with the

experimental data.

Key words: clectronic band structure; density-functional theory; local density approximation; GW corrections;

electron-hole interaction; optical absorption spectra; Bethe-Salpeter equation



