
Contents of Condensed Matter Physics course 

 

 

- Free-Electron Model of Metals 

a) The Sommerfeld free-electron theory of metals 

b) Free electron gas and its thermodynamic properties 

 

- Simple Models of the Band Structure  

a) The Bloch theorem 

          b) Energy levels in a periodic system 

c) The one Electron approximation 

          d) The tight-binding approximation  

          e) The Hartree-Fock approximation 

 

- Quantum Theory of Lattice Vibrations 

    a) Quantization of Lattice Vibrations 

    b) Density of Phonon States 

    c) The Thermodynamics of Vibrating Lattices  

-Magnetically Ordered Systems 

a) Magnetic Materials    

b) Exchange Interactions 

c) Simple Models of Magnetism 

d) The Mean-Field Approximation 

e) The General Description of Magnetic Phase Transitions 

 

-Transport Phenomena  

a) General Formulation of Transport Phenomena 

b) Boltzmann Equation  

c) Relaxation-Time Approximation 



d) Transport Coefficients in Metals and Semiconductors  

 

- Electron–Electron Interaction and Correlations 

a) Simple Approximate Treatments of the Interaction  

b) The Dielectric Function  

c) Static Screening 

-Density Functional Theory 

a) Ground-state formalism  

b) Approximate functionals  

c) Current density functional theory  

d) Time-dependent density functional theory 

 


