
Secular matrices up to now
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.

mit ki = k + Ki .

KKR method

Mlm;l′m′ ∝ cot ηl

√
E δl,l′δm,m′ + Alm;l′n′(E)



Variational ansatz for the APW method:

E

∫
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∗
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i ) . (1)

Taking under account that

Ĥut = Etut ui = ut + δui ua = ut + δua

and

E = Et + δE

one obtaines Eq. (15.5):
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t Ĥδua +

+
~

2

2m

∫

S

ds · [u∗
t∇(δui) − δui∇u∗

t ] − Et

∫

i

d3r δui u
∗
t −

− ~
2

2m

∫

S

ds · [u∗
t∇(δua) − δua∇u∗

t ] − Et

∫

a
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The integrals that include the Hamiltonian Ĥ are refor-

mulated by using the integral rule of Gauss:
∫

V

d3r ∇f(r) =

∫

S

ds f(r) :



One has

u⋆
t Ĥδui = − ~

2

2m
u⋆

t∇2δui + u⋆
tV (r)δui.

Using the identity

u⋆
t∇2δui ≡ ∇(u⋆

t∇δui) −∇(δui∇u⋆
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t )

one gets
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resulting to
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An equivalent treatment can be performed for the term

u⋆
tĤδua:
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tĤδua = +

~
2

2m

∫

S

ds · [u⋆
t∇δua − δua∇u⋆

t ] + Et

∫

a

d3r δuau
⋆
t

(2)

If these expressions are inserted into Eq. (15.5), one im-

mediately obtains the condition of stationarity

δE

∫

d3r u∗
tut = 0 .



How good is the muffin-tin approximation?
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Structure of atomic spheres and interstitial region
for fcc copper
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Structure of atomic spheres and interstitial region
for hcp magnesium
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Structure of atomic spheres and interstitial region
for silicon (diamond structure)
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The main problem: APW → a non-linear Eigenvalue problem

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

0

0.5

1

1.5

2

GRUNDPRINZIP DER APW−BANDSTRUKTUR−RECHNUNG   Cu

BETRAG BLOCHVEKTOR IN RICHTUNG [100]

E
LE

K
T

R
O

N
E

N
−

E
N

E
R

G
IE

 [R
y]

Det. der APW−Matrix

100*Det
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Fermi-Schnittlinien“ (Fermi cuts).


