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Self-organized composite growth patterns : crystallographic effects 
 
Self-organizing composite microstructures are of frequent occurrence during crystal growth. 
They are of great industrial importance, and are an interesting realization of a complex, free-
boundary problem of utmost interest in nonlinear physics. Such solidification microstructures 
arise from a pattern formation dynamics, which involves the simultaneous, diffusion controled 
growth of two (or more) solid phases from the liquid. In directional solidification of binary 
eutectic alloys, banded or hexagonal patterns thus form, and deliver lamellar or rod-like 
structures on (sub)micrometer size in the bulk. The basic mechanisms of this nonequilibrium-
morphogenesis phenomenon are well described theoretically, but key experimental facts still 
remain ill-addressed. In particular, though it is known for a long time that eutectic 
microstructures depend on the crystal orientation, such crystallographic effects are not 
reproduced by any currently available theory. Here, we will focus on a phenomenon of 
« locking » of the solid-solid (heterophase) interfaces onto low-energy planes, which is 
observed in those alloys that present special, epitaxy-like orientation relationships between 
the two solid phases. The aim of this internship is to cast more light onto this lamellar-locking 
dynamics. The strategy is to combine two experimental methods, namely, thin-sample 
directional solidification of a low-melting metallic alloy, with in situ observation, and 
crystallographic analysis. This work will be performed in direct relation with recent 
theoretical propositions and phase-field numerical simulations. It will coincide with the kick-
off of a collaborative European project (ANPHASES, M-era.Net). 
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