
 

M.Sc. Semester I - Chemistry 

PAPER: CHEM 405: QUANTUM MECHANICS AND GROUP THEORY 

[ CSIR- UGC - NET - TOPICS: 1(P), 2(P), 5(P) ] 

 
Total Credits – 3 Total Hours – 45 

Objectives: 
 

 To understand atomic and molecular electronic structure using high-level mathematics as a 
tool. 

 To obtain proficiency in the study of symmetries of physical systems, and the use of groups to 
classify and quantify natural phenomenon. 

 

Unit-1 Basic principle of quantum mechanics 

The Schrödinger Equation, Postulates, Operators, The Particle in a Box, Harmonic Oscillator, 

Angular Momentum, Hydrogen Atom, Theorems of Quantum Mechanics, Many-Electron Atoms. 

Atomic structure and spectroscopy: many-electron systems and anti-symmetry principle. 

Unit -2 Methods of quantum mechanics 

The Variation Method, Perturbation Theory up to second order in energy, Applications. 
 

Unit -3 Symmetry and group theory 
 

Symmetry Elements and Operations, Point Groups; Groups of Low and High Symmetry, 

Properties and Representations of Groups; Matrices, Representation of Point Groups. 

Applications of Symmetry; Molecular Orbital Theory in Organic Chemistry, Inorganic and 

Organometallic Compounds, Ligand Field Theory, Molecular Vibrations, Crystallographic 

Symmetry. 
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