
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

 

Abstract:  
The growth and dissolution of individual grains within a crystalline material affects 
material properties ranging from conductivity to mechanical strength. In traditional 
metallurgy, grain evolution is successfully described by continuum theories of grain 
boundary motion that smooth over individual crystal defects. Yet, as technology 
demands ever smaller crystalline devices, the limits of such models can be called into 
question. In our experimental and computational studies of hard sphere colloidal 
crystals, we find that, contrary to the predictions of established continuum theories,  
colloidal crystal grains do not shrink linearly in time. Furthermore, we find that the 
lifetime of a crystal grain depends on its initial shape, in disagreement with 
predictions based on capillary - driven grain boundary motion. These discoveries 
suggest that the simple curvature - based models for grain evolution that work well 
for macroscopic materials don't capture the behavior of small hard sphere crystal 
grains, hinting that a new approach might be needed to more accurately predict the 
evolution of small crystal grains.  
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