Numerical modeling of radiation effects in solids: principal features, limitations and perspectives
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The non-linear and far from the thermodynamic equilibrium phenomena triggered in solids under irradiation result in the formation of history-dependent microstructures controlling their physical properties. All these features together render the theoretical approach difficult so that computer modeling appears as the unique methodology available to assist experiments and to help de-convoluting the results.


This presentation first focuses on atomistic computer modeling with special emphasis on the achievements of this approach as well as on its limitations, the associated space and time scales. These are the principal motivations for the development of a multiscale approach ideally consisting in a succession of models its providing input information to the model acting at the immediate next time and space scales. The methodologies used to bridge the gap between multiple space and time scales are briefly reviewed together with difficulties encountered preventing the approach from being predictive. We conclude suggesting perspectives of improvement and development of modeling methods in irradiation phenomena.

