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Abstract: 
Metallic nanostructures on graphene and Carbon Nanotubes (CNTs) have attracted considerable 
attention due to their potential applications in electronic nanodevices, sensors and catalysis. We report 
on Density Functional Theory results referring to Ti (or Cu) nanoclusters’ /nanowires’ decoration on 
graphene or CNT, and tο graphene flakes on Cu substrate. For the first systems we aimed at revealing 
the electronic origin of the grown nanostructures which is – according to experiment - uniform for Ti, and 
clustering for Cu.  For the second ones, we found that the shapes, orientations and edge geometries of 
CVD-grown graphene flakes are governed by the crystallographic directions of the Cu substrate. In 
particular, in case of the Cu (101) face, rectangular four-lobed, parallel-sided flakes oriented along [101] 
directions were formed. These findings are well reflected by DFT calculations; they revealed that due to 
C2p-Cu3d hybridizations, the zig-zag edge is preferentially aligned along the surface channel [101], thus 
reducing the lattice mismatch. 
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