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Single-particle basis sets for realistic theories of correlated materials:

Current construction:

The single-particle Hilbert space is derived from a (Kohn-Sham) potential

and a subspace of localized orbitals is separated for the correlated electrons

Third-Generation MTOs
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Elastic scattering from a single atom:
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Screened spherical waves: SSW's
Position a spherical wave (i.e a multipole)

YL(0, d)ny(kr)
at site R. Screen at all other sites R’

ap = hard éore fadli (ﬁon—overiapplng)
Mathematical definition:
V0g) = —xy)
boundary conditions:
lvri(ar)) = dgmdeYe

Si p unscreened kpw

T 1

Si +s Si
Si p kinked partial wave

[ I |
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Kink Matrix

a
K Rim r*v'm? (€)

Si ) -0

o++s Si

Make superposition of kinked partial waves.
Demand kink cancellation =

Screened KKR equations

ZKR’LI,RL(S)CRL = 0
RL
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Si p kinked partial wave spdsel
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Fig. 4. Si p111 member of a screened minimal sp-set -
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Orthonormalize the (Sils, Silz, Sily, Siz)-NMTO set
and form Sil sp3 directed orbitals:

This converges to the bond orbital, if the energy
mesh is made finer!

= Direct generation of Wannier-like orbitals.

For the occupied states in band insulators, put the
orbitals where the electrons are thought to be.

= Order-N method.

Energy (eV)

CaCuO,(flat)

. E4
“E3
“E2}
.1 ] LE
s PN . ‘EO0
r X M r Z R A M
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