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Clarification and manipulation of electronic properties of 3D curved graphene
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We investigated curvature radius dependence on the electronic properties of
3D curved graphene nanoarchitecture. We found that the 3D graphene maintains its Dirac electron
properties while electron scattering effects originating from the 3D curved surface systematically
increase with decreasing curvature radius of the graphene sheet. Based on the electronic structure
and the electrical transport properties, we clarified the integration limit of graphene sheet in the

3D nanoarchitecture employing the curvature radius as a control parameter of the system, which is
essential to design the various practical devices. We also developed the technique to tune the local
carrier density of 3D graphene using the modified ionic liquid gate transistor to efficiently
detect the various radiation by the vast surface area of 3D graphene and demonstrated the electrical
field effect controlling the PN junction.
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