Introductory Quantum Chemistry
Course Description
This is an undergraduate course which investigates the basic formalism of quantum theory and its application to simple problems.
Titles
1. The Schrödinger equation
1.1 Historical background of quantum mechanics
1.2 Classical mechanics and the causal determination of states
1.3 Probability and its meaning in quantum domain
1.4 The time-dependent Schrödinger equation
1.5 The time-independent Schrödinger equation
1.6 Stationary states
2. The particle in a box
2.1 Particle in a one-dimensional Box
2.2 The free particle in one dimension
2.3 Energy levels and the meaning of discreteness
3. Operators
3.1 Operators
3.2 Eigenfunctions and eigenvalues
3.3 Linear and Hermitian operators
3.4 Observables in quantum mechanics
3.5 The particle in three-dimensional box
3.6 Degeneracy
3.7 Expectation values
4. The harmonic oscillator
4.1 The one-dimensional harmonic oscillator
4.2 Energy levels
4.3 Two-particle harmonic oscillator
4.4 Anharmonicity
5. Angular Momentum
5.1 Classical definition
5.2 Orbital angular momentum in quantum mechanics
5.3 Compatible versus incompatible observables
5.4 Uncertainty relations
6. The hydrogen atom
6.1 Central force problem
6.2 Reduction of the two-particle problem to a one-particle problem
6.3 The two-particle rigid rotator
6.4 The hydrogen atom
6.5 Wave functions and radial distribution
6.6 Hydrogen-like orbitals

6.7 The Zeeman effect

7. Basic rules in quantum mechanics
7.1 Position and momentum eigenfunctions
7.2 Expansion in terms of eigenfunctions
7.3 Parity
7.4 Preparation of states

7.5 Measurement and superposition of states
7.6 The interpretation of quantum mechanics
8. Electron spin and the Pauli principle
8.1 Spin
8.2 Spin and hydrogen atom
8.3 The Pauli principle
8.4 The helium atom
8.5 The Pauli exclusion principle
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