Physics 481: Condensed Matter Physics

Instructor: Thomas Vojta
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0.1 What are solid state physics and condensed matter physics?
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1. Mini-Review: Atomic Structure (Marder, chapters 1 to 3, 5)
1.1 The idea of crystals

1.2 Three-dimensional lattices
1.3 Experimental determination of crystal structure

1.4 Complex structures
2. Mechanical Properties (Marder, chapters 11 to 14)

2.1 Cohesion of solids
2.2 Elasticity and phonons

2.3 Dislocations and topological defects
3. Electronic Structure (Marder, chapters 6 to 10)

3.1 Single electron model

3.2 Schrodinger equation and symmetry
3.3 Nearly free and tightly bound electrons
3.4 Electron-electron interactions

3.5 Band structure

4. Electronic transport (Marder, chapters 16 and 17)

4.1 Dynamics of Bloch electrons
4.2 Boltzmann equation

4.3 Localization and metal-insulator transition
5. Magnetism (Marder, chapters 25 and 26)

5.1 Magnetism of ions and electrons
5.2 Interacting magnetic moments — Heisenberg model
5.3 Band magnetism

5.4 Magnetic impurities and Kondo effect
6. Superconductivity (Marder, chapter 27)

6.1 Phenomenology
6.2 BCS theory of superconductivity

6.3 High-temperature and other exotic superconductors



