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First-principles energy band calculation of hydrogen-intercalated graphene on SiC surface
Junko Ishii and Shigenori Matsushima

We investigate the changes in the electronic structure of a graphene layer deposited on a Si-rich SiC (0001) surface before and after hydrogen

intercalation using a first-principles energy band calculation. As a result, the energy needed when the graphene layer exfoliated from the SiC surface

is estimated to be 1.8019 eV. The adsorption energy of hydrogen on SiC surface as calculated from the total energy change before and after

hydrogen adsorption was relatively small. This result suggests that hydrogen easily bonds to Si dangling bonds on SiC surface. When Si dangling

bonds on SiC surface are passivated by hydrogen, the graphene layer on SiC functions as a quasi-free-standing (QFS) graphene layer. Therefore,

our results demonstrate the effectiveness of the hydrogen intercalation technique to prepare QFS epitaxial graphene on Si-rich SiC (0001) substrate.
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