            Atomic, quantum and solid-state physics (YR 3): Assignment

           A.  The Quantum Free Electron Model

Give a brief overview of the difference between the quantum and classical free electron models of electrons in solids. Your essay should include descriptions of

· The basic assumptions of the quantum model
· The eigenvalues for a particle in a constant 3D potential  

· The spacing of the energy levels in solids and the concepts of degeneracy and zero-point energy 

· The occupancy of electron energy levels in solids at zero and non-zero temperatures

· An integral method for the calculation of the density of conduction electrons in solids 

        B.    The Band Theory of Solids


Give a brief overview of the band theory of solids. Your essay should include descriptions of

· The Kronig-Penney model of the solid lattice

· The E-k dispersion relation  

· Forbidden and allowed energy bands in crystals 

· A review of the Tight Binding Approximation model

· An explanation of the differences between conductors, insulators and semiconductors.


