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Diamond HM:F d -3 m S #227

a=3.5674
b=3.5674
c=3.5674
0=90.000°
B=90.000°
Y=90.000°

Conventional unit cell Primitive unit cell

2 atoms per unit cell

Electronic configuration 2s22p?

1+3=4 bands per atom -> 8 bands

2x4=8 electrons per unit cell -> fill 4 bands (spin: /2)

8 bands
Fill 4



The conventional unit cell has redundant information and the extra bands that you calculate using that end up being
degenerate with others because of symmetry considerations

In counting the orbitals, you have to count every state the electrons can fill, i.e. for the 2p level, 3 possible states.

Other few examples:

Aluminum  3s2 3p®3d19x 1 atom total = 1+3+5 =9 bands ]
6.9 —

6.2

' — | 5.5

Fermi surface Notice how in Al you have

3s2 3p! electrons = 3 total
1 atom per primitive cell

You can fill 1.5 bands
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One is completely full, two
are partially filled
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9 bands fill 1.5

https://www.phys.ufl.edu/fermisurface/
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Beryllium
electronic configuration 2s? primitive cell: 2 atoms. Total states: 1 (s orbitals) + 3(p orbitals) =4 *2 =8

HM:P 63/m m c #194 70 —
a=2.5074
b=2.5074
c=4.0694
0=90.000°
B=90.000°
Y=120.0002

6.3

Conventional hexagonal unit cell Crystalographic unit cell
Asymmetric unit 2x2x2 3x3x3 5x5x5
Ball and Stick Spacefill

5.6

Hii Ko 4 Lo d Adding 3s and 3 p another
show HKL plane hide HKL plane
draw atoms in HKL plane 49— 8 bandS
Thickness of HKL planes:
0A = 10 A \
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Angle-resolved photoemission
spectroscopy (ARPES)

Binding Energy (eV)
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