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Abstract 

The exchange-correlation (XC) hole is a fundamental concept of density functional theory, 

it is crucial for your understanding of the theory and for the analysis and construction of 

approximations to the XC energy. The approximations to the XC hole ρXC(r,r+u) that we pursue in 

our research are based on the correlation factor (CF) approach [1-4] where the XC hole is, for 

instance, represented as, ρXC(r,r+u) = f(r,r+u) ρX(r,r+u). The correlation factor f(r,r+u) turns an X 

hole model ρX(r,r+u), yielding the exact exchange energy, into the XC hole. More generally, the CFs 

that we develop can be combined with various X or exchange-plus-static-correlation hole models to 

yield new XC holes and functionals. We discuss specific examples and show that the CF approach 

can be implemented in a self-consistent fashion. The XC hole ρXC(r,r+u) at a given reference point r 

represents a function of the electron-electron separation u. Interpreting the XC hole as a 

parameter-dependent function of u, we propose a r-dependent, one-particle Schrödinger equation 

with operators acting on the variable u. This equation describes quasi particles whose density 

distribution yields ρXC(r,r+u). This means that, instead of approximating ρXC(r,r+u), we 

approximate a potential vr(u) in a quasi-particle Schrödinger equation such that the resulting 

one-particle density distribution ρr(u) equals ρXC(r,r+u). 
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