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Table 1 Calculated lattice constants, the bond length
of nearest neighbors (NN) and relative energies

for four crystal structure models of Mg, Si: Fe

constants NN Bond Relative
Model
/nm length/nm energy/eV
Model ICundoped) 0.641 0.278 (Mg-Si) 0
Model T1(Fe;) 0.642 0.282 (Fe-Mg) —1.28
Model III(Fey,) 0.640 0.266 (Fe-Si) —0.98
Model 1V (Feg) 0.645 0.355 (Fe-Mg) 1.54
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[Abstract] The electronic band structures, densities of states and magnetism of Mg, Si: Fe were investigated using
a first principles plane-wave pseudopotential method based on the density functional theory. The results show that
Fe atom is expected to be located at the interstitial site preferentially and perhaps at the Mg site in Mg, Si lattice.
Calculations of the energy bands and densities of states show that system of Mg, Si:Fe presents the characteristic of
metal when Fe atom is located at the interstitial site. However, Mg, Si: Fe offers the half-metal property when Fe
atom substitutes for Mg. For both of the cases, the distributions of spin-projected total density of states are
obviously asymmetric, so the ferromagnetism is induced. The ferromagnetism of Mg, Si: Fe is mainly due to the
electrons of Fe 3d states. The calculated local magnetic moments are 1.69u5 for Fe at interstitial site and 1.38uy for
Fe at Mg site, respectively, which indicates that the magnetic moment of Fe atom strongly depends on the site

occupied by the atom in the unit cell and on the configuration of the nearest neighbors.

Keywords: Mg, Si. Fe-doped. band structures, magnetism,the first principle calculations
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