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This project was started aiming to induce a band-gap to graphene and to elucidate
the mechanism of it. Two methods were employed in this study, one is to adsorb atoms or molecules on
graphene and the other is to engineer graphene by making nanopits. For the first method, though a
band-gap is expected by breaking the chiral symmetry of graphene by adsorbate, any sign of band gap
opening could be observed. For the latter method, on the other hand, we succeeded to make hexagonal
nanopits with zigzag edges and monatomic depth. By using a scanning tunneling microscopy and spectroscopy
techniques at low temperatures, band gap opening in graphene nanoribbon were observed. In addition, the
relation between quantum hall edge state and zigzag edge state in graphene were shown clearly in real
space.
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