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Independent Electrons: Crystal Lattices, The Reciprocal Lattice, Independent
Electrons in a Periodic Potential, Bloch’s Theorem and Static Crystals.

Vibrating Crystals: The Harmonic Approximation, Classical Description of Crystal
Oscillations, Quantum Description of Crystal Oscillations, Thermodynamics of
Phonon.

Interacting Electrons: Quantum Theory of Many-Electron Systems, Non-Interacting
Electrons, Electron-Electron Interactions: the Coulomb Interaction, The Hubbard
Model, Exchange interactions and Magnetism, The Heisenberg Model,
Electron-Phonon Interactions.

Interactions in Action: Magnetic Order, Strongly Correlated Systems, Conductivity,
Superconductivity.
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