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Objectives 
To know the nature and dynamic processes of microscopic system  

Contents of the 

course 

(With 

approximate 

break up of 

hours) 

1. Recapitulation of Basic Concepts (9hrs):  Eigenvalues and eigenfunctions: Momentum and 
parity operators; Commutativity and simultaneous eigenfunctions; Complete set of 
eigenfunctions; expansion of wave function in terms of a complete set. One-dimensional 
problems: Square well problem (E > 0); Delta-function potential; Double-delta potential; 
Multiple well potential, Kronig-Penney model. 
 
2. Operator method in Quantum Mechanics (8hrs): Formulation of Quantum Mechanics in vector 
space language; Uncertainty principle for two arbitrary operators; One dimensional harmonic 
oscillator by operator method. 
 
3. Quantum theory of measurement and time evolution (3hrs): Double Stern-Gerlach 
experiment for spin- ½  system; Schrodinger, Heisenberg and interaction pictures. 
 
4. Three-dimensional problems (5hrs): Three dimensional problems in Cartesian and spherical 
polar coordinates, 3-d well and Fermi energy; Radial equation of free particle and 3-d harmonic 
oscillator. 
 
5. Angular momentum (6hrs): Angular momentum algebra; Raising and lowering operators; 
Matrix representation for j = 1/2 and j = 1; Spin; Addition of two angular momenta, Clebsch-
Gordan coefficients, examples. 
 
6. Approximation Methods (11hrs): Time independent perturbation theory: First and second 
order corrections to the energy eigenvalues; First order correction to the eigenvector; 
Degenerate perturbation theory, Spin-orbit coupling (L-S and j-j), Zeeman effect and Stark 
effect. Variational method: He atom as an example. 

Textbook 1.   L.I. Schiff: Quantum Mechanics, McGraw-Hill 
2.   D.J. Griffiths : Introduction of Quantum Mechanics, Prentice Hall 
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1.  J.J. Sakurai: Modern Quantum Mechanics, Pearson Education 
2.  P.M. Mathews and K. Venkatesan: A Text Book of Quantum Mechanics, Tata McGraw-Hill 
3   E. Merzbacher: Quantum Mechanics, John Wiley & Sons, Inc. 

 

 

 

 

  
  


