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Joel A. Appelbaum & E. I. Blount Physical Review B 8, 483 (1973)
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Abruptly truncated bulk approximation
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Connection between bulk and vacuum
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Microscopic calclationD{&1E
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for Microscopic and mesoscopic resgion

(Yonas B. Abraham and N.A.W.Holzwarth)
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We present a stable scheme to calculate continuum and bound electronic
states in the vicinity of a surface of a semi-infinite crystal within the framework
of density functional theory. The method is designed for solution of the Kohn-
Sham equations in a pseudopotential formulation,including both local and
separable nonlocal contributions. The method is based on the Numerov
integration algorithm and uses singular value decomposition to control the
exponentially growing contributions. The method has been successfully tested
on the Li(110) surface with and without absorbed H. For this model system, we
are able to locate the energies of H-induced surface states relative to the
corresponding energies of bulk continuum states. Result encourage further
development.
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The method is designed to work with the PAW formulation of the Kohn-
Sham equations,but can also be used with the soft-pseudopotential
formulation of Vanderbilt or with norm-conserving pseudopotentials
approximated with separable nonlocal terms such as the form of Kleinman
and Bylander.
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