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Based on a thermodynamically consistent model for predipitan gallium ar-
senide crystals including surface tension and bulk steslsgdreyer and Duder-
stadt [1], we propose different mathematical models tomesthe size evolution
of arsenic-rich liquid droplets in crystalline gallium arsde [2]. These models
generalise the well-known Mullins-Sekerka model for Ostivgpening. Droplets
can shrink or grow with time but the centres of droplets renfixied. The outer
boundary of the domain is also a free boundary.

Some of the models lead to a quasilinear parabolic PDE fochleenical poten-
tial, which is coupled to an elliptic boundary value probléanthe displacement
and to ODEs for the free boundaries. Due to different scaletypical distances
between droplets and typical radii of liquid droplets we caduce formally this
problem to a large system of ODESs coupled by a mean field, bedaaean field
models. For one of the models we prove the mean field modegihirttit of small
volume fraction by homogenisation techniques under pld@sissumptions [2].
These mean field models generalise the Lifshitz-Slyozogiwa model, which
can be derived from the Mullins-Sekerka model rigorously [3

Mean field models capture the main properties of our systehasmwell adapted
for numerics and stability analysis. Numerical evidencggasts in which case
which one of the models might be appropriate to the experiatsituation [2].
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