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Scientific	description:    
	
2D-materials are under active scrutiny as promising candidates for both fundamental science and 
electronic and photonic applications. A significant interest is devoted to silicene layers due to their 
exotic properties and easy integration in devices. Among other techniques, the production by 
molecular beam epitaxy of these 2D-layers is under extensive investigation in order to improve their 
quality. The need for a control of the growth procedure is clear and requires understanding of the 
growth mechanisms. Extensive experiments have been performed in the hosting group on the growth 
of Si on Ag (111), revealing especially the importance of alloying effects. However, the precise 
scenario leading to morphologies such as those shown in Fig. 1 remains unknown. 
 
The best numerical tool to answer these questions is kinetic 
Monte-Carlo simulations (KMC). Thanks to a number of 
approximations, this tool can efficiently simulate the 
dynamics of realistic atomistic models, on large-scale 
systems and on experimental growth time-scale. It involves a 
Monte-Carlo test on the energy barrier associated with an 
atomistic move under the assumption of a lattice dynamics. 
These models can be implemented to account for the most 
relevant microscopic effects ruling crystal growth (covalent 
binding, wetting effects, alloying, elasticity, etc).  
 
The goal of this M2 internship will be to develop a rejection-
free KMC code for the simulation of the growth of Si on Ag (111). The goal is two fold. First to 
implement a KMC code that includes the effects revealed by the experiments performed at INSP. A 
significant number of microscopic inputs are already known thanks to past experimental investigation, 
which will feed the modelization with microscopic parameters. Of special interest will be the possible 
account of alloying effects and interactions with the substrate. The second goal is to perform a 
systematic analysis of the resulting growth dynamics of the model, in order to shed some new light on 
the experimental growth modes. Dedicated scanning tunneling microscopy experiments could then be 
done in the hosting group to test the understanding of the growth mechanisms.  
 
Techniques/methods	in	use:      
Atomistic simulations 	
	
Applicant	skills: simulation skills 	
	
Industrial	partnership: N    
 
 
	

Figure	1	Growth	of	denditric	silicene	on	
Ag(111) 
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Internship	location:   INSP 	
	
Possibility	for	a	Doctoral	thesis:	Y 					


