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Radiation damage in nuclear materials, both structural and fuel, is one of the main concerns 
when evaluating plant components performance and lifetime. The renaissance worldwide of the 
interest in nuclear energy raises expectations on a new kind of nuclear power plants, more efficient, 
safer, longer lived, less polluting, and proliferation resistant. These particular expectations lead to 
extreme conditions that call for the development of new materials for structural components and 
nuclear fuels, able to sustain unprecedented amounts of damage without loosing their specifications. 
 

At the same time, materials science is witnessing an explosion of novel experimental, 
theoretical, and computational techniques to manipulate properties at the atomic scale, creating novel 
structures with features tailored to accomplish tasks unimaginable only a few years ago. 
 

Could these two avenues be combined to produce a novel kind of material that sustain 
irradiation without seeing its properties deteriorated ? This talk addresses this question from the 
theoretical and computational perspectives, in combination with novel approaches to long-standing 
questions regarding the physics of radiation damage. 
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