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Abstract

In this article, the structural and electronic properties of tin dioxide (SnO;) were investigated using different
approximations. Calculations have been done using pseudo-potential method in the framework of density
functional theory and using Quantum Espresso software. Equilibrium properties including lattice constant,
volume and direct band gap energy were calculated for pure SnO,. These values are consistent with the reported
experimental and theoretical results. Rutile type SnO. has been studied using eight different potentials: LDA,
GGA, HSE06, HSE03, LDA(HSE03), LDA(HSE06), GGA(HSE03), GGA(HSEO06) (hybrid potentials). The
electronic and structural properties of SnO, obtained by LDA are closer to existing research data than some
other techniques. The results show that the calculated lattice and volume constants are very close to the
experimental values. The band gap obtained from LDA(HSEQ6) is quite close to the experimental values.
Conversely, the band gap calculated by HSEO3 and HSEQ6 is also close to 3.6 (eV). Diagrams are drawn for
eight exchange-correlation potentials to illustrate the properties of SnO; in detail.

Keywords: Tin dioxide, solar cells, density functional theory, electronic properties.
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