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What do we mean by a “stochastic 
treatment …”? 
• Analysis of surface reaction rates of well-characterized 

materials show complex frequency distributions (Fischer 
et al. 2012)

• Reaction rates of powder materials, although highly 
reproducible within a single laboratory source, may show 
very significant differences when compared with rates 
collected from other sources.

• This approach focuses on the frequency distribution of 
rates versus simply their spatial distribution. Spatial 
domain: connection to mechanism; frequency domain, 
connection to scale (time and space).
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Conclusions
1. Long term study of a dissolving calcite single crystal 

surface shows a large diversity of co-evolving surface 

processes, ranging from nucleation, growth, and 

annihilation of shallow pits (nm), long term 

development of complex, deep screw dislocations (> 1 

µm), and poorly understood macro-steps (~1 µm).

2. On this highly dynamic surface, the integrated flux 

of these interacting processes contributes to a 

spectrum of rates; these mode of these rates does not 

necessarily reflect a single, dominant, mechanism, 

and is also variable in time and space. 


