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So the allowed Bloch wave vector is

How many electrons can be occupied in a band ?
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Each band can occupy 2N electrons per supercell (2 electrons per unit cell).

# of state in the 1BZ
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Example: 1 D

2 0, 1, 2mk where m
N a

π
= = ± ± L

a
π

a
π

−

1 2 N

z1 z2

a

There are N states.

Each band can occupy 2N electrons per supercell
(2 electrons per unit cell).

bands are filled1 2

2
z z+
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1BZ IBZ 
(irreducible BZ)

b1

b2

Example: 2 D

k1 k2 k3 k4 …… kM

nkE

FE

w1 w2 w3 w4 …... wM

IBZ (irreducible BZ)
Γ

M

X

2 k
k

kk

A
A

ω =
∑

1 2kn k
Z Zω = +∑ ∑

nk FE E≤

a1

a2

Z2Z1

2( ) k nkn k
rρ ω ψ=∑ ∑v

charge density

nk FE E≤

Γ X M Γ

Band structure
weight of the k points:
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Example: 3 D
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b i j k
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b i j k
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π

π

π

= − + +

= − +

= + −

v vv v

v vv v

v vv v

1 BZ of a fcc lattice

IBZ of fcc lattice

Copper (Cu) : fcc structure
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