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A Density Functional Study of the Americium (001) Surface1 DA
GAO, ASOK KUMAR RAY, University of Texas at Arlington — Electronic struc-
ture properties of the fcc americium (001) surface, modeled by periodically repeated
fcc Am (001) surface slabs, have been studied with the full-potential linearized aug-
mented plane wave (FP-LAPW) method. The alternative basis set APW+lo is
used inside the atomic spheres for chemically important orbitals that are difficult
to converge, whereas LAPW is used for others. The core states are treated fully
relativistically and for valence states, two levels of treatments are implemented: (1)
a scalar relativistic scheme including the mass-velocity correction and the Darwin
s-shift and (2) a fully relativistic scheme with spin-orbit coupling included in a sec-
ond variational treatment using the scalar-relativistic eigenfunctions as basis. Our
results indicate that the ground state of Am (001) surface is anti-ferromagnetic.
The quantum size effects in the surface energies and the work functions of the (001)
fcc americium ultra thin films (UTF) have been examined up to seven layers. In
addition, the Am (001) surface properties are compared with our earlier study of
the Am (111) surface.
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