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Title : Dynamical analysis of quantum dot growth on nano-membranes 
 

Growing quantum dots on top of a thin strained film deposited on a substrate is now a well-
controlled and well-understood mechanism. Its understanding relies on the relaxation allowed 
by a vertical corrugation when a planar biaxial strain is applied. It is an intrinsically out-of-
equilibrium problem driven by elastic interactions that are characterized by the absence of a 
characteristic length. Dynamical theoretical frameworks may rationalize the particularities of 
such a growth (spatial ordering, coarsening …) that are not described by usual models [1,2].  

 
Comparison between theory and experiments for the growth of 
epitaxial quantum dots (from [2]).  
 
 
 
 

This growth was extensively studied on the experimentally ubiquitous and theoretically 
simpler flat and semi-infinite substrates. Some more ‘exotic’ geometries such as patterned 
substrates or soft substrates were recently investigated and revealed new physical behavior 
both theoretically and experimentally [3,4]. The geometry of the substrate is crucial in such 
systems dictated by long-range forces that build an explicit dependence on the system sizes 
and shape. Recently, the growth on nanomembranes, nanoribbons, etc, drew a significant 
attention due to its flexibility for strain accommodation [5].   

 

 
 
 
Production of a nanomembrane detached from its substrate  
 
 

The internship will focus on the morphological evolution of strained nanomembranes. The 
student will investigate theoretically the dynamical equation that describes diffusion ruled by 
the local energetics. Different geometries will be investigated to better describe experiments. 
Of special interest is the case of a membrane deposited on another one that may lead either to 
strain-sharing or possibly ‘glued’ layers. The candidate will perform analytically the linear 
analysis of the system, and possibility will characterize its non-linear behavior. Comparison 
with experiments done in a collaborating group will be done.  
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