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Solid state physics is the study of how atoms arrange 
themselves into solids and what properties these solids have. 

Calculate the macroscopic properties from the microscopic 
structure.
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Every property of every solid can be calculated using multi-
particle quantum mechanics. 

Solid state physics 
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Crystals, Bravais lattices, Miller indices
Diffraction, Fourier transforms, Brillouin zones
Phonon dispersion and density of states
Free electrons dispersion and density of states
Calculation of thermodynamic properties from the DOS
Band structure calculations, empty lattice approximation, 
tight binding, plane wave method
Bloch waves, translation operator
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Review: Free electrons (noninteracting fermions), electrons in crystals
Review: Phonons (noninteracting bosons)
Semiconductors
Electrons in a magnetic field
Fermi surfaces
Quantum Hall effect
Magnetism
Linear response theory
Dielectric function / optical properties
Transport properties
Ferroelectricity, pyroelectricity, piezoelectricity
Landau theory of phase transitions
Quasiparticles (phonons, magnons, plasmons, exitons, polaritons)
Mott transition, Fermi Liquid Theory
Superconductivity
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Something that will help other students pass this course

2VO + 1UE

Derivation
Example calculations (phonon dispersion relation for GaAs)
Javascript calculations
Lecture videos
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1 hour written exam

One page of handwritten notes

Oral exam

Student project

Mistakes on written exam

General questions about the course


