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Control of vacancy concentration and hydrogen isotope retention in
neutron-irradiated tungsten alloys for fusion applications
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Future fusion reactors will use deuterium fD) and tritium (T) as fuel and
tungsten (W) as a wall material of reactor core. Due to their small sizes, D and T atoms are
dissolved into W crystal easily. During reactor operation, W will be irradiated with high energy
neutrons produced by fusion reactions, and fine cavities (vacancy and vacancy clusters) are
generated in W crystal. These cavities strongly trap D and T atoms and raise T retention in W
markedly. Such retention of a large amount of T increases a risk of uncontrolled T release to the
environment under accidental conditions. In this study, we systematically investigated irradiation
responses of W-Re, -Cr, -Ta and -Mo binary alloys. We found that Re and Cr strongly enhance the
annihilation of cavities under irradiation and reduce hydrogen isotope retention in orders of
magnitude. The mechanisms underlying such enhanced cavity annihilation was clarified with help of
first principle calculation results in literatures.
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