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Unit-I:  

Atomic and molecular physics: Introduction –Drawbacks of Bohr’s atomic model- 

Sommerfeld’s elliptical orbits-relativistic correction (no derivation). Vector atom 

model and Stern-Gerlach experiment – quantum numbers associated with it. L-S and 

j- j coupling schemes. Zeeman effect and its experimental arrangement.  

Raman effect, hypothesis, Stokes and Anti Stokes lines. Quantum theory of Raman 

effect. Experimental arrangement – Applications of Raman effect. 

Unit-II:  

Matter waves & Uncertainty Principle: Matter waves, de Broglie’s hypothesis - 

wavelength of matter waves, Properties of matter waves - Davisson and Germer 

experiment – Phase and group velocities. 

Heisenberg’s uncertainty principle for position and momentum (x and p), & energy 

and time (E and t). Experimental verification - Complementarity principle of Bohr. 

Unit-III:  

Quantum (wave) mechanics: Basic postulates of quantum mechanics-Schrodinger 

time independent and time dependent wave equations-derivations. Physical 

interpretation of wave function. Eigen functions, Eigen values. Application of 

Schrodinger wave equation to particle in one dimensional infinite box. 

Unit-IV:  

General Properties of Nuclei: Basic ideas of nucleus -size, mass, charge density 

(matter energy), binding energy, angular momentum, parity, magnetic moment, 

electric moments. Liquid drop model and Shell model (qualitative aspects only) - 

Magic numbers. 

Radioactivity decay: Alpha decay -  basics of α-decay processes. Theory of α-decay, 

Gamow’s theory, Geiger Nuttal law. β-decay, Energy kinematics for β-decay, positron 

emission, electron capture, neutrino hypothesis. 

Unit -V:  

Crystal Structure: Amorphous and crystalline materials, unit cell, Miller indices, 

reciprocal lattice, types of lattices, diffraction of X-rays by crystals, Bragg’s law, 

experimental techniques, Laue’s method and powder diffraction method. 

Superconductivity: Introduction - experimental facts, critical temperature - critical 

field - Meissner effect – Isotope effect - Type I and type II superconductors - BCS 

theory (elementary ideas only) - applications of superconductors. 
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