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In-silico coarsening in glasses : from difusion to hydrodynamics
  In their liquid or supercooled state many glasses present a phase separation domain. The 
homogeneous mixtures is thermodynamically stable at high temperature but when the system 
is suddenly brought below a critical temperature it becomes unstable : domains of different 
composition apear at small scale (from nucleation or spinodal decomposition).  Once formed , 
phase  gradually coarsen. The domain growth 
depends on the precise transport mechanism at 
play : diffusion at small scales/high viscosity ; 
fluid flow at large scales/low viscosity. 

The transition  between these  two regimes  is 
expected  to  depend  a  lot  on  the  respective 
values  of  the  critical  temperature  (below 
which  phase  separation  takes  place)  and  the 
glass transition temperature (below which the 
liquid  freezes  to  become  a  glass).  Here  we 
propose  to  perform  a  numerical  study  of 
coarsening  of  a  system  showing  dynamic 
asymetry (viscosity contratst between the two 
phases). 

  Phase field models will be used/developed to 
characterize  the  transition  between  the 
diffusive regime and the hydrodynamic regime. The numerical results will be discussed in the 
context  of a recent experimental  X-ray tomography study of glass coarsening (see Figure 
below). The numerical work will take place at Laboratoire PMC (Ecole Polytechnique) under 
the  supervision  of  Hervé  Henry.  The  project  will  involve  a  close  collaboration  with 
Emmanuellle Gouillart (Laboratoire SVI, CNRS/Saint-Gobain) and Damien Vandembroucq 
(Laboratoire PMMH, ESPCI Paris).
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X-ray tomography of a barium borosilice 
glass under coarsening. Only the minority 
phase is represented. D. Bouttes et al Phys. 
Rev. Lett  112, 245701 (2014)


