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Development of single Dirac-particle devices
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Graphene consists of a single layer of carbon atoms and its quantum-dot (QD) devic
es are of significant research interest. In most previous attempts to fabricate such devices, the structur
es were etched from a graphene sheet by lithography, and the resulting devices consisted of QDs and small
constrictions connected to the lead parts. Therefore, transport properties of graphene QD or nanoribbon de
vices are often dominated by edge roughness and disorder.

To address this situation, we propose a new device structure, in which graphene nanostructures are isolat
ed and metallic contacts are directly deposited onto them without constrictions. We demonstrate that the C
oulomb-blockade effect evolves under a uniform magnetic field perpendicular to the graphene sheet, which i
ndicates the quantum confinement-deconfinement transition switched by a magnetic field. This demonstration

constitutes important advances to control single Dirac fermions in graphene electronics.
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