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Internship topic: Searching Silicene:  

Growth of ultra-thin Si films on inert substrate  
Two-dimensional films of silicon, named 

"silicene", have been raising increasing interest in the 
two previous years. Silicene has properties close to 
graphene's ones at could become the material for 
future, for very high frequency transistors. Indeed, 
although first graphene transistors have been made, 
their integration if CMOS technology is still 
problematic, while the use of silicene would be easier. 
Up to now, almost all studies  haves been focused on 
Si films obtained upon a Ag single crystal. However, 
on the one hand this substrate is not easily compatible 
for being integrated in an electronic device, and on 
the other hand, we have shown that it is not inert and 
could be restructured upon the effect of Si, which 
modifies its electronic properties [1,2], preventing any use as a transistor (figure). 

The main challenge is to elaborate silicene onto a non-reactive substrate. It has been proved 
by theoreticians that silicon passivated by hydrogen could be a good candidate. Graphite, which 
is also non-reactive, is another one. 

The aim of the internship is to grow silicene, either on the (111) crystalline face of silicon, 
passivated by hydrogen, or on the graphite surface. Several techniques will be used within the 
Institute for the elaboration and the characterization of the films. The substrates will be prepared 
in and ultra-high vacuum chamber. The deposition will be done by molecular beam epitaxy, 
allowing us for a very precise controlled of the amounts of silicon. The in-situ characterizations 
will be performed mainly by: 
- Scanning Tunneling Microscopy (STM) [1], Auger Spectroscopy and Low-Energy Electron 
Diffraction (LEED), in order to determine the growth mode and the film structure. 
- Optical Spectroscopy of Differential Reflectivity for determining the optical response [2]. 

[1] Bernard et al, Phys. Rev. B 88, 121411(R), (2013) 
[2] Borensztein et al, Phys. Rev. B 89, 245410, (2014) 
Techniques involved: Ultra-high vacuum, STM, LEED, Auger, Optical Spectroscopies 
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Dendritic growth of silicene on Ag(111) at 
room temperature determined by STM
Dendritic growth of silicene on Ag(111) at 
room temperature determined by STM


