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Hydrogen isotope retention and release in beryllium: The full 
picture from experiment and ab initio calculations 
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Beryllium is the material chosen for the first wall in the main chamber of ITER, covering more than 

80% of the surfaces directly exposed to the fusion plasma. The interaction of hydrogen isotopes 

deuterium and tritium with this material is therefore of crucial importance. Both safety (inventory of 
radioactive tritium) and operational reasons (density control) require a detailed understanding of the 

interaction physics of kinetic hydrogen isotopes with beryllium. The mechanisms for implantation, 

retention, diffusion and release are the fundamental steps in this description. 

From well-defined laboratory experiments data on these physical processes is collected. In 
combination with first principles density functional theory calculations, the experimental observations 

can be modelled in a rate equation-based approach and a full description of the retention and release 

mechanisms is achieved. 

This presentation offers an overview on the experimental observations in the interaction of deuterium 

ions with well-defined single and polycrystalline beryllium materials. The fundamental physical 

mechanisms governing retention and release are described and a rate equation model is successfully 
applied. The combination of both well-defined experiments and density functional theory results 

allows this complete description. In addition, it is demonstrated how such a detailed understanding of 

processes at an atomistic level can be combined in the integrated modelling of the interaction of a 

tokamak plasma with the first wall structures. 


