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Abstract 

 

The efficiency of energy generation and utilization 

systems depends on material property changes 

influenced by microstructure evolution under extreme 

operating conditions. Oxide and nitride nuclear fuels 

have been widely used in light water reactors or proposed 

as candidates for advanced reactors. In this work, defects 

and/or phase evolution in UO2, ThO2 and UN under 

irradiation are studied by a combination of ion 

irradiation, advanced characterization, and modeling.  In 

addition, the relationship between defects and thermal 

transport is probed on ion-irradiated nuclear fuels.  
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