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2D-Xenes (where X = Si, Ge ...) are a class of two-dimensional materials from the group IVA that possess 
electronic properties different from those of the corresponding 3D bulk. For example, silicene 
(germanene), that corresponds to a buckled hexagonal plane of Si (Ge), has an electronic structure 
similar to the one of graphene. However, they cannot be obtained by exfoliation and must be synthesized 
on a substrate. The successful growth of silicene and germanene has been claimed on various metal 
substrate, such as Ag, Au, Pt, Al, but many of the results found are controversial since the involvement of 
the substrate during growth is unknown.  

We have developed a series of tools to follow by Scanning Tunneling Microscopy (STM) the epitaxial 
growth of Xenes monolayers. For all systems studied (Si/Ag, Si/Al, Si/Au, Ge/Ag, Ge/Al), we have 
observed that the IVA atoms interact strongly with the substrate, in contradiction with the corresponding 
bulk phase diagrams showing for all cases a negligible mutual solubility in the temperature range studied. 
Depending on the couple IVA /substrate, we observed either growth of Xene domains inserted in the 
substrate terraces, surface alloy formation or bulk alloy formation. The analysis of atomic motion and of 
the density of domains allows us to extract the kinetic barriers associated to the mechanisms of exchange 
between substrate and IVA atoms, and to the diffusion by jumps on the substrate. 

 

Figure: Growth of Si/Ag(111) at 480 K. Same area scanned before and after deposition of ~ 0.5 ML of Si. 
Silicene domains are inserted in the surface, and the ejected Ag atoms form new terraces. Size of the 
images: 225x225 nm2. 
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