
exchange hole (HF)

unpolarized homogeneous electron gas

kF = (3π2n)1/3

gx(r) = 1 −

[

3
(kF r)3

{sin(kF r) − kF r cos(kF r)}

]2
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exchange-correlation hole (QMC)

unpolarized homogeneous electron gas

gσσ′

xc (r/rs) with rs = (3/4πn)1/3
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exchange and correlation hole (VMC)
for electron at bond center in Si
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homogeneous electron gas (QMC)
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Charge density for C60

S. Satpathy, V.P. Antropov, O.K. Andersen, O. Jepsen,

O. Gunnarsson, A.I. Liechtenstein, Phys. Rev. B 46, 1773 (1992)



Solving the KS equations

output quantities

energy, forces, eigenvalues, . . .

self-consistent?
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calculate electron density

n(r) =
∑

i |φi(r)|
2

solve KS equation

(

− 1
2
∇2 + W (r)

)

φi(r) = εiφi(r)

calculate effective potential

W (r) = Vext(r) + VHart[n] + Vxc[n]

initial guess

n(r)
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Band structure of copper

angular resolved photoemission (ARPES)

APW calculation
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Fermi surfaces
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