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The discovery of graphene (and its 
extraordinary structural, chemical, and 
electronic properties) has excited high 
expectations for the development of a new 
paradigm for the design of nanostructures. 
However, these properties only emerge in 
the 2D planar direction of the graphene 
structure, limiting its scope and application. 
A promising approach to overcome this 
problem has arisen lately, by developing 
structures wherein graphene acts as a 
platform (or a 2D planar substrate) for 
supporting other nanomaterials [1-3].   

Metal-graphene contact is a key interface 
in graphene-based device applications, 
which has been recently studied in some 
detail [3]. Thus, it is known that the growth 
of metals on the surface of graphene differs 
markedly from the growth of metals on 
‘’typical’’ substrates. For example, our 
results (shown in Figure 1) clearly 
demonstrate a significant difference in 
initial growth kinetics of ultrathin gold and 
copper films on SiO2/Si substrates without 
and with graphene. This distinction in 
growth kinetics leads to a change of 
optical, electrical, and structural properties 
of thin metal films (20-200 nm) [4] that 
needs to be taken into account when 
developing and modelling systems/devices 
based on hybrid graphene-metal 

structures.  Here we discuss different 
aspects relevant to growth morphology, 
properties (optical, electrical, and 
structural), as well as the nanoscale 
architecture of hybrid graphene-
nanometallic structures based on 
graphene as a multifunctional platform. 
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Figure 1: SEM micrographs (scale bar = 200 nm) 
of thin gold and copper films (5-nm thick) 
deposited on SiO2/Si substrates with and without 
graphene with a rate of 0.2 - 0.4 A/s at 20°C. 


