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• Simple motivation to the tight-binding approach
• Energy bands, Brillouin zones and band-structure
• Typical semiconductors and insulators 













Typical band structures

Source: PRB 59, 5536 (1999)

Silicon crystal

Band-gap ~ 1 eV
Semiconductor



Typical band structures
C  (Diamond)

Band-gap ~ 5 eV
Insulator

Source: PRB 59, 5536 (1999)



Typical band structures
GaAs (Zn blende)

Spin-orbit coupling in
 valence bands

Source: PRB 59, 5536 (1999), https://arxiv.org/pdf/1606.00588.pdf

https://arxiv.org/pdf/1606.00588.pdf


Typical band structures
C (Graphene)

Source: PRB 59, 5536 (1999), https://arxiv.org/pdf/1606.00588.pdf

Linear dispersion at K point related some very interesting properties

https://arxiv.org/pdf/1606.00588.pdf

