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First—principles calculations for structure and interaction of lattice defects in metals
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Tungsten has properties of high melting point, high sputtering resistance, and low hydrogen
solubility. Therefore, tungsten shows promise as divertor armor tiles installed in a fusion reactor
where the plasma facing materials are exposed to the most severe irradiation. So, the tungsten
properties have been examined in such severe irradiation circumstance. In addition to it, so-called
superabundant vacancy creation induced by hydrogen is observed due to the decrement of vacancy
formation energy in the hydrogen circumstance. In the present work, the superabundant vacancy
creation in tungsten is investigated. The binding energies are estimated by first-principle
calculations. In particular, the dependence of vacancy concentration on the temperature and

hydrogen concentration is calculated by assuming thermal equilibrium condition.
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