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Abstract: Thermal protection systems (TPSs) for atmospheric entry environments react with 

boundary gases, with atomic oxygen being of particular interest. In addition to gas-surface 

interactions, certain TPS materials, such as phenolic impregnated carbon ablator (PICA), are 

pyrolyzed as they become very hot. This presentation will highlight two sets of laboratory 

experiments, one focused on atomic-oxygen interactions with model carbon surfaces at high 

temperatures and the other focused on the temperature-dependent yields of the pyrolysis products 

from PICA.  The molecular-level information from both studies is contributing to the 

development and validation of models that are relevant to gas-surface interactions and material 

response during atmospheric entry.   
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