
Solid State Physics – II (4PGP4) 

Unit I:  Free electron Fermi gas 

Energy levels and density of orbitals in 1D - Energy levels and density of orbitals in 3D – 

Theoretical and experimental heat capacity of electron gas – Electrical conductivity – Resistivity 

– Motion in magnetic fields – Hall effect – Thermal conductivity – Widemann Franz ratio  

Unit II: Energy bands 

Nearly free electron model – Origin of energy gap – Bloch function – Wave equation of an 

electron in a periodic potential 

Unit III: Semiconductors dielectric and ferroelectrics 

Direct and indirect band gap – Electron vs holes – Effective mass – Effective mass in 

semiconductors – Intrinsic carrier concentration – Thermo electric effect in semiconductors - 

Dielectric polarization – Macroscopic field – Local field of an atom – Depolarization field – 

Dielectric constant and polarizability – Polarization catastrophe – Dipole moment and 

polarization – Electronic, ionic and orientation polarization – Effects of dielectrics – Insulating 

materials   

Unit IV: Metals and Fermi surfaces 

Construction of Fermi surface – Electron orbit, hole orbit, open orbit – Pseudo potential – 

Quantization of orbits in a magnetic field – De hass van Alphen effect 

Unit V: Magnetism 

Langevin theory of diamagnetism – Paramagnetism – Quantum theory of paramagnetism – 

Hund’s rule – Weiss theory of ferromagnetism – Temperature dependence – Curie-Weiss law – 

Ferromagnetic domains – Domain model   
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