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Band structure
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Last week

• Reciprocal lattice, and Brillouin zones
• Hamiltonian in a periodic potential, and graphical 

representation
• Bloch theorem, in two forms
• From k in extended space to 1st BZ + band index



Diamond and Zincblend
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Brillouin Zone (fcc)
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Band Structure of Diamond
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https://osscar-quantum-
mechanics.materialscloud.io/voila/render/index.ipynb 

https://osscar-quantum-mechanics.materialscloud.io/voila/render/index.ipynb
https://osscar-quantum-mechanics.materialscloud.io/voila/render/index.ipynb


ARPES: Angle resolved photoemission spectroscopy
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Why does it look like this?
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Band Structures: Free Electron Gas, Silicon
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Silicon                        Lead
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Band structure of Si, Ge, GaAs
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Conduction band minima (in 3d)
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Impress your examiners (orals)
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Valence+conduction bands in Si
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Perovskites
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Ferroelectric perovskites
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Ferroelectric perovskites

MSE 423 Fundamentals of Solid-state Materials - Nicola Marzari (EPFL, Fall 2024)

Ferroelectric perovskites
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Copper                   Silver
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Platinum             Gold
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Group velocity, effective mass
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The Fermi surface
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The Fermi surface
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The Fermi surface (fcc)
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The Fermi surface

http://www.phys.ufl.edu/fermisurface/ 
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