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Scientific description: The formation of eutectic solidification microstructures is a fascinating 
process of self-organization along a crystal growth front. In steady state, two crystal phases 
grow simultaneously and arrange into more or less periodic patterns along the propagating 
solid-liquid interface. This dynamics is governed by chemical diffusion in the liquid and the 
capillary response of the involved interfaces. The theoretical, free-boundary problem is 
described by nonlinear partial differential equations, and is therefore highly complex. The 
associated spatio-temporal dynamics can be simulated using numerical models, including a 
boundary-integral method that has been developed a long time ago for eutectic systems with 
fully isotropic characteristics. A first challenging task was to introduce an anisotropy of the free 
energy of the heterophase interfaces in the solid to reproduce the effect of the orientation of 
the crystals on the formation of the microstructures. This has been made with success. It is now 
interesting to introduce a spatial variation of the anisotropy function, thus accounting for a 
crystal mosaicity that is frequently observed experimentally. This will require judicious 
qualitative and quantitative choices (model anisotropy function, size of the system), and 
possibly some optimization of the code for simulating an unsteady spatio-temporal dynamics 
in a large system within reasonable computing times. A key question is of knowing if a steady-
state regime can be reached with a certain degree of mosaicity. This question is of some 
practical relevance as concerns the problematics of microstructure selection in multiphased 
materials. 
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