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ABSTRACT The diffusion barriers for the single helium atom in vanadium are studied by effective
medium theory, in which the structure relaxation caused by the embedded atom is considered. The
most possible diffusion path and diffusion barrier are determined. A single helium atom has the
minimum energy about 4.37 eV in the tetrahedral interstitial site of bec vanadium, and the embedding
energy in octahedral interstitial site is larger than that in tetrahedral interstitial site. Helium atom in
the bee vanadium crystal diffuses along the path linked with positions (1, 1/4, 1/2), (1, 1/2, 1/2) and
(1, 3/4,1/2) on the (1 0 0) plane or the equivalent paths on corresponding planes.
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Fig.1 Crystal structure and interstitials of vanadium
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Fig.2 Three diffusion paths of helium atom in vanadium
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