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Angular Average of Electronic Density and Construction
of Spherical Potential in APW Band Calculation

Akira NAriTA
(20114E11 H25H 52 #1)

In the APW method for the band calculations, the Muffin-tin (MT) potential for each atom
in solids must be self-consistently made. For this purpose, the basic mathematical formulae are
required for the spatial electronic density due to the band electrons and for the MT potential.
When the spherical approximation is assumed, the formula for the density is derived by
On the
other hand, although the formula was constructed for the spherical MT potential in previous

reference 3) the fatal error is found for the constant part. The error is here corrected, and it is

performing the angular average of the squared absolute value of the Bloch function.

verified that in the revised form the result for the special case in which one atom exists in unit
cell is in good agreement with one due to Moruzzi, Janak and Williams.”

Keywords : band calculation in APW method, angular average of squared absolute value of
Bloch function, spherical MT potential
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