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I BASIC EQUATIONS

The purpose of this formalism is to provide a simple and reasonable interpolation scheme

to model ionic materials.

The model has the following components:

1. Each ion has a position index R and a positive charge QR. The charge QR ≡ ZR−zcoreR

includes the nuclear charge ZR and the core electron zcoreR contributions. In the model,

it is represented by a spherical charge density shape function SR(r) (assumed to be

normalized to unity such as a Gaussian form SR(r) = e−(r/σR)2
/(π3/2σ3)) so the total

density associated with the ions of the material is represented by

ρion(r) =
∑
R

QRSR(|r−R|). (1)

2. In addition to its charge distribution, each ion has an associated spherically symmetric

local potential which is used to adjust the model electron affinities and negativities de-

scribed by an amplitude VR and shape function ΦR(r) so that the total local potential

of the material is given by

V loc(r) =
∑
R

VRΦR(|r−R|). (2)
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