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Graphene–carbon nanotube composite for flexible and wearables electronics

                                            O.E. Glukhova, M.M. Slepchenkov
Saratov State University, Astrakhanskaya street 83, Saratov, 410012 Russia
In recent years, much attention has been paid to the synthesis of 2D/3D composites from carbon nanotubes (CNTs) and graphene connected by covalent bonds. This work is devoted to the investigation of the topology of mono- and bilayer hybrid composites based on graphene layers and CNTs covalently connected with them, as well as the identification of the regularities in the electrical and optical properties. For this, we built the atomistic models of unit cells for mono- and bilayer graphene/CNT films for the first time. Thermodynamically stable topological models of this new hybrid carbon composite have been established. It is shown that the most thermodynamically stable topological models of monolayer composite are structures with the tubes (10,0), (12,0), (14,0), (16,0) and (18,0) with an intertube distance of 9, 10, 11, 12 and 13 hexagons. For bilayer composites, it was found that the formation of films from the tubes (10,0) and (12,0) and intertube distance of 10 or 12 hexagons is energetically most advantageous. It was found for the first time that the gap between the conduction and valence bands existing in a monolayer film based on semiconductor tubes disappears when a bilayer film is formed from the same tubes. It is also shown that graphene/CNT composites can become a basis for optical antennas, since they are able to absorb electromagnetic waves both in the optical range and in the UV region. Using tubes of different diameters and changing the intertube distance, one can achieve absorption of a wide range of waves. 
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