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° electrons are

® Only the valence electrons are involved in
bonding

e |DEA:

® |gnore the dynamics of core electrons
(freeze them)

® Focus on the valence electrons and
generate an effective potential for them



Orthogonalized plane-wave method (Herring, 1940)
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Common metal: Na  1s2s72p%+ 35"
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* In o pericdie solid
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Norm — conservoTion

o Preserves electresTatic potewtial
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Teolated atom
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TRANS FERARILITY

[CSOFTNESS

Essential Tradeoff

Transferability: Accuracy in varying environments
Softness:  Representability by a reasonably small set of
plane waves.
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Transferability Tests

The pseudopotential should:

pbroduce eigenvalues

broduce tails of wavefunctions

configurations OTHER than the
construction configuration

reproduce also excitation energies

among different configurations



&d total energy differences in series
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Problematic cases

« First-row  elowemts
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The absence of inner p-states has very
important consequences for chemistry
(s-p hybridization)
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(Vamdanbilt , 1990 (UltraSOft)
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