exchange hole (HF)
unpolarized homogeneous electron gas

kp = (312n)1/3

2
ge(r) =1 — w%)g {sin(kpr) — kpr cos(kFr)}]

g(r)




exchange-correlation hole (QMCQC)
unpolarized homogeneous electron gas

ggg/(r/rs) with rg = (3/4mn)1/3
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exchange and correlation hole (VMCQ)
for electron at bond center in Si
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homogeneous electron gas (QMCQC)
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Charge density for Cgg

FIG. 12. Valence charge-density in the yz plane (see Fig.
2) for RbCgp in the fcc unidirectional structure. The plane
passes through the Rb octahedral sites and, for each of two
neighboring molecules, it contains a top hexagon edge and
passes between two contact atoms plus the midpoint of an-
other top hexagon edge. The Rb 5s electron is seen to be

transferred to the Cgo molecule.
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Solving the KS equations

initial guess

n(r)

calculate effective potential

W(T‘) - V;axt(r) + VHa?“t[n] + Vwc[n]

solve KS equation

(= 1V2+ W () gi(r) = eigi(r)

calculate electron density

n(r) = 3 16i(r)|°

no

self-consistent?

yes

output quantities

energy, forces, eigenvalues, ...




Band structure of copper

angular resolved photoemission (ARPES)
APW calculation

6°11)
L r X K r
P. Thiry et al., Phys. Rev. Lett. 43, 82 (1979)

G.A. Burdick, Phys. Rev. 129, 138 (1963)



Fermi surfaces

ELECTRONIC STRUCTURE OF POLYVALENT METALS

e — e —

Frz, 4. Fermi suriace in the
cotbined first and  second
bands of divalent hexagonal-
cloge-paclked metals aocording
to the zingle OPW approxi-
mation, The figure on the left
corresponds to an ideal efa
ratio of 1.633; that on the right
1o & ¢/ ratio of 1.B62, roughly
that of cadmium.
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