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First Principles Analysis of Electronic Concentration of Super conducting

Structure of Magnesium Di-Boride (001)
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(Faculty of Materials and Metallurgical Engineering, Kunming University of Science and Technology;
Kunming 650093)

Abstract Both GGA and LDA are applied to calculate the band structure and DOS of MgB, (001). The ionic “ coré’ is
represented 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 isthe most important factors
which can affect the transition temperature of MgB,. Population analysis clearly shows that electrons are transferred from Mg to B,
as a result, the electron-phonon coupling in the layer of B is very strong. The electron populations of BeB, and CaB, are aso
clarified and the results among them are compared. The electron transfer between metallic atom and B is mostly obviousin MgB,.
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Table 1. Atomic of population analysis in XB,
Contributions from orbital Charge Overlap Length
Substance Total Bond
Atom | s | p | d G Population (A)
Be 0.14 112 1.26 0.74 Be-B 0.67 2.210
BeB,(GGA)
B 0.81 2.56 3.37 -0.37 B-B 23 1.670
Mg 0.19 0.54 0.73 127 MgB 0.38 2492
MgB,(GGA)
098 2.65 3.64 -0.64 B-B 2.69 1.765
Mg 0.19 0.5 0.69 131 MgB 0.35 2494
MgB,(LDA)
098 267 3.66 -0.66 B-B 2.73 1.767
Ca 203 599 0.86 8.88 112 CaB 0.13 2.738
CaB,(GGA)
B 1.03 253 3.56 -0.56 B-B 271 1.839
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