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First Principles Analysis of Electronic Concentration of
Super conducting
LI Dongbo*WEI Qinshuai®, LIU Huan®
(Faculty of Materials and Metallurgical Engineering,Kunming University of Science and
Technol ogy; Kunming 6500930)

Abstract Both GGA and LDA are applied to calculate the band structure and DOS of MgB,
(001). Theionic “core” isrepresented by Pseudo potential. Crystal lattice constants are close to
other experiment results. Three kinds of chemical bonds exist among Mg and B atoms, between
magnesium and boride is ionic bond and metallic bond is the predominant interaction in the layer
formed by magnesium atoms. A strong covalent bond in the form of sp2 hybrid between boride
atoms is the most important factors which can affect the transition temperature of MgB,,. Population
analysis clearly shows that electrons are transferred from Mg to B, as aresult, the electron-phonon
coupling in the layer of B is very strong. The electron populations of BeB, and CaB, are also
clarified and the results among them are compared. The electron transfer between metallic atom and
B ismostly obviousin MgB.,

Keywords High-T superconductors, density functional theory, electronic structure, DOS,

electron-phonon coupling
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