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Surfaces and interfaces play increasingly important role in the design of 
functional materials. Such materials operate at finite temperatures and 
pressures, and, in order to understand and predict their behavior at 
realistic conditions, the effects of the external factors have to be taken 
into account. In this talk, I will demonstrate the importance of addressing 
this challenge by applying ab initio atomistic thermodynamics to explain 
a puzzling experimental observation of one-dimensional adsorbed water 
structures at CaO (001) surfaces exposed to water vapor. In another 
example, I will show how traces of hydrogen in the atmosphere change 
the structure and composition of ZnO (10-10) surface. ZnO is a promising 
substrate for hybrid inorganic-organic photovoltaic and electronics 
devices. The performance of such devices is affected by the structure and 
composition of ZnO surfaces. Since hydrogen is a common contaminant 
during and after ZnO fabrication, it is paramount to identify and predict 
surface phases of ZnO at realistic temperatures and partial hydrogen 
pressures. For both examples, I will show how a subtle interplay between 
adsorbate-substrate and adsorbate-adsorbate interactions plays a 
decisive role in the behavior of surfaces at realistic conditions.
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