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Density functional investigation of electronic structure, magnetic
and structural properties of several Heusler alloys
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The lattice parameters,electronic structure, and magnetic moments of several Heusler
alloys with cubic and tetragonal structures are studied by scalar relativistic full-potential
local-orbital minimum basis band structure calculations. The influence of hydrostatic
pressure on these properties is investigated. The calculation reveals that the cubic
structure of one of the compounds is unstable at zero temperature, and the tetragonal
structure has a lower energy. The predicted martensitic phase transformation from the
higher temperature cubic phase to the lower temperature tetragonal phases can be un-
derstood as a band Jahn-Teller effect. The tetragonal distortions can lower the energy
by splitting a peak of the density of states which is situated at the Fermi level in the
cubic structure.
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