
As the distance from the surface goes to 
infinity, the correct Vxc would behave like the 
classical image potential, i.e., Vimage = - 1/4z

The limiting forms should be replaced by zero to 
order 1/z when only exchange effects are included
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At metal surfaces, the exchange 
potential tends exponentially to zero

For the metal surface, the exchange term 
yields a 1/z2 behavior for large z, and the 
correlation terms yield the entire 1/z term



We have also discussed the consequent 
implications of this result on both the theory of 

image states and density-functional theory

The quantum-mechanical image potential 
is different from the commonly accepted 

classical form -1/4z

Rydberg-like series
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The surface barrier experienced by electrons 
above the Fermi level has the asymptotic form 

of the image potential
The exchange part displays exponential decay
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• Pair distribution function

• xc hole density

• xc energy per particle
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• TDDFT: RPA, CP

• ISTLS
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