
Solid State Physics – I (3PGP1) 

Unit I:  Crystal lattice 

Primitive cell – Unit cell – Crystallographic system – Bravais lattice – Directions – Planes – 

Miller indices – Simple Crystal structures – NaCl, hcp, CsCl, Diamond, ZnS – Lattice vacancies 

and interstitial atoms – (Schottky and Frenkel defects) – Edge dislocation and screw dislocation 

– Buerger’s vector 

Unit II: Diffraction and bonding 

Bragg law – Photographic techniques, Laue, powder and oscillation methods – Reciprocal lattice 

vectors – Diffraction condition – Brillouin zones, SC, BCC, FCC – Atomic form factor – 

Structure factor – Ionic bonding, Madelung constant, calculation of Madelung constant, lattice 

energy – Covalent crystals – Metal crystals – Hydrogen bonded crystals  

Unit III: Lattice vibrations 

Dispersion relation – Moatomic lattice – Diatomic lattice – Phonon momentum – Heat capacity – 

Einsteins model, Debye model 

Unit IV: Optical processes 

Frenkel exciton – Mott exciton – Exciton condensation into electron hole drop (EHD) – Raman 

effect in crystals 

Unit V: Superconductivity 

Meissner effect – Thermal properties – Energy gap – Type I and type II superconductors – 

London equations – Thermodynamics of superconductivity – DC and AC Josephson tunneling 
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