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Variational ansatz for the APW method:

h* 1

m
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Taking under account that
[:Iut = By w; = u + 0w, u, = up + 0ug,
and
E=F +0F
one obtaines Eq. (15.5):

5E/d3ru;‘ut—/dgru;‘H(SumL/dgru;‘H(Sua%—
1+a l a

h2
+— [ ds - [u;V(éu;) — du;Vuy| — E; /dgr Ou; uy —
2m Jg i

h2
—— [ ds - [u;V(du,) — 6u,Vu;| — E; /d37“ Ou; Uy -
2m S a

The integrals that include the Hamiltonian H are refor-
mulated by using the integral rule of Gauss:
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One has

A K2
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An equivalent treatment can be performed for the term
uy Houyg:
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If these expressions are inserted into Eq. (15.5), one im-
mediately obtains the condition of stationarity

6E/d3rufut =0.



How good is the muffin-tin approximation?

Structure of atomic spheres and interstitial region
for fcc copper
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Structure of atomic spheres and interstitial region
for hep magnesium

Structure of atomic spheres and interstitial region
for silicon (diamond structure)
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The main problem: APW — a non-linear Eigenvalue problem
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ErGa3 APW-Bandstruktur
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,Fermi-Schnittlinien“ (Fermi

cuts).




