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Scientific description:  Theoretical studies have shown that new physical properties such as 
tunable gap opening or quantum spin Hall effect could be expected from group IV graphene 
analogues (silicene, germanene, stanene) [1]. While there have been numerous studies of such 
Si, Ge, Sn monolayers, the demonstration of their hexagonal organization has been often based 
on post-growth characterization and their analogy to graphene has remained controversial. On 
the contrary, using real-time observation of the growth of such layers on metal surfaces with 
scanning tunnelling microscopy (STM), we have evidenced unexpected surface alloying 
phenomena, that can lead to formation of buried layers, surface alloys or bulk alloys [2-4].  

Thus, up to now, hexagonal, i.e., graphene-like 
silicene layers have only been identified for sure after 
growth on Ag(111) [5]. On Ag(100), Si tetramers have 
been observed, while on Ag(110), Si pentamers form. 
However, these structures may turn into hexagonal 
layers upon further Si deposition. The aim of the 
internship is to follow in situ the growth of silicon on 
these two silver surfaces to gain insights on the 
structure of these novel 2D materials. For this 
purpose, the growth will be followed in-situ using STM 
and low energy electron diffraction. From the 
observations, we expect to be able to determine the 
atomistic mechanisms involved in the growth process.  

 

 
Silicene domains on Ag(111), size of the 
image: 43x43 nm2 
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Techniques/methods in use:  ultra-high vacuum, scanning tunnelling microscopy, low energy 
electron diffraction. 
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