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Synthesis of novel nanocarbon materials by reducing interlayer coupling in
3D-stacked graphene
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We have developed a method to form nanocarbon structures with excellent
two-dimensional physical properties comparable to those of single-layer graphene by suppressing the
interactions between the layers of multilayer graphene, and verified the physical advantages of this

method. In order to suppress the interlayer interaction, we approached from two aspects: (1) the
use of random stacking structure, which we have been investigating recently, and (2) the insertion
of hetero-materials (spacers) between the graphene layers. We have achieved the large-area growth
required for device application by growing randomly stacked graphene by the chemical vapor
deposition with sequential process under extremely clean conditions. The spacer insertion by the
alternating-drop method and the transfer method increased the layer SEacing compared to random
stacking, resulting in significantly improved two-dimensionality, such as uniform optical absorption
over wide wavelength from UV-Vis to IR.
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