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FIG. 3. Contour plots of wave-function squares on the~110! plane for theG15v, G1c, X5v, andX1c states in zinc-blende InP~lattice
constanta511.01 a.u.! as calculated by using LDA, SLDA, and SEPM potentials. The LDA and SLDA results are obtained using k
cutoff energyEcut525 Ry, and the SEPM results are obtained usingEcut56.8 Ry and the Gaussian correction~Appendix B!.
a
d

.1
la
g.

re
he
ou
he
ro
I

ly
le,
on

A
us

ation
s,

la-
om
by
averaged errors between the LDA and the SLDA results
0.07 and 0.02 eV for the lowest eight bands in zinc-blen
and rocksalt InP, respectively. In the metallicb-Sn form, the
error is larger: 0.35 eV for the first and fifth bands and 0
eV for other bands. In order to find the reason for this re
tively large error, we intentionally let the fitted curve in Fi
1~b! pass through theb-Sn data points. Application of this
potential to study the band structure will result in error
flecting only the spherical approximation. We find that in t
b-Sn structure the spherical approximation error is ab
0.15 eV and the nontransferability error is 0.20 eV for t
first and fifth bands. We attribute the relatively larger er
for b-Sn structure to the large difference in the sizes of the
and P atoms, and to the low symmetry of theb-Sn structure.
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We find that the LDA wave functions are also accurate
reproduced by our fitted SLDA potentials. As an examp
Fig. 3 compares the contour plots of the wave-functi
squares for theG15v, G1c, X5v, andX1c states of zinc-blende
InP as calculated from the LDA and from the fitted SLD
potentials. The agreement is excellent: the LDA vers
SLDA wave-function overlap is larger than 99.9%.

The first three columns in Table I29–41 compare zinc-
blende InP band energies, effective masses, and deform
potentials obtained from LDA and SLDA calculation
showing good agreement.

The good agreement between LDA and SLDA calcu
tions persists after we reduce the kinetic cutoff energy fr
25 to 6.8 Ry, while compensating for the reduced basis
















