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Abstract

By using first principle calculations, we have investigated electronic properties of single Si atom
doped graphene. The results showed that the atoms in this structure tend to bond in a sp2-sp3
mixing hybridization, and the atomic arrangement of this structure is predicted to be buckling.
Hence, the inversion-symmetry of the whole system is broken, which results in opening a gap in
the Dirac cone of the band structure for graphene. Through the analysis of projected band struc-
ture, we found that the doping Si atom is of little contribution around the Dirac cone. We predicted
that the impact of the Si atom is to induce the change of hybridization states in this structure and
then leads to the change of electronic properties.
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Figure 1. Initial configuration of single Si atom doped graphene.
Si atom is represented by yellow ball, which is located in the
centre of graphene supercell
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Figure 2. Relaxed configuration of single Si atom doped graphene. (a) represents top view, (b)
represents side view. In figure (a), atoms in the red circle show a buckled arrangement; in figure
(b), the buckling distance of Si atom relative to initial graphene plane is Az = 0.4 A
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Figure 3. Band structure, density of states and Brillouin Zone of single Si atom doped graphene.
The left figure in (a) represents band structure in which the red dots measure the relative contri-
bution of Si atom, and the right figure represents density of states. (b) shows the path of high
symmetrical points for Brillouin Zone sampling
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Figure 4. Total density of states and density of states for Si atom. The blue line and the red line
represent total density of states and density of states for Si atom, respectively
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