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1. Physical Chemistry
Robert A. Alberty
Robert J. Silbey
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John Wiley & Sons, Inc ( second edition) 2004

2. Title: Physical Chemistry
Author: Atkins
Publisher:
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1. Quantum Chemistry, Introduction to Mathematics of Classical Mechanics, The
Origin of Quantum Theory, Theoretical Basis, Schrodinger Equation,
Applications on Simple Systems, Molecular Energy Levels, Vibrational
Molecular Energy Levels, Analysis of vibrational rotational spectrum for
diatomic molecules.
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The purpose of this course is to provide to the student an introduction to the
mathematical foundations of quantum chemistry. We will derive the Schrodinger Eq.
for one quantum mechanical particle (electron) in one dimension. Over the next few
weeks, we will learn how to solve the Schrodinger Eq. for Hydrogen atom.
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Week Course Outline
First week Chapter 1
Quantum mechanics versus classical
mechanics

Black body radiation,
Photoelectric effect

2" week Particle nature of light, De Broglie hypothesis,

Heisenberg Uncertainty principle

Chapter 2
Schrodinger Equation
Time dependent equation,

3" week Time independent equation




Max Bern interpretation of wavefunction.

Normalization condition of wavefunction.

4" week Operators, linear operators
Hamiltonian operator
5™ week Eigenfunction and eigenvalues
Commutators
6" week Particle in one dimensional box
Particle in three dimensional box
7" week Harmonic oscillator
Quantum mechanical harmonic oscillator
8" week Spherical polar coordinates
9™ week Spherical harmonic
10" week Chapter 3
Atomic Structure
Schrodinger equation for hydrogen like atoms
11" week Atomic Spectrum of hydrogen
Lyman series, Balmer series, Paschen series
Spin angular momentum for electron
12" week Magnetic dipole moment
Variational method
13" week Perturbational method
Pauli exclusion principle. Helium atom
Slater determinant
14" week Spectroscopic terms

Chapter 4
Electronic Molecular Structure




Born Oppenheimer approximation

15" week Linear combination of atomic orbitals
Molecular orbital theory
Calculation of the energy

Bond order

Huckel molecular orbital theory

:(Course Policies) @uwal) Gl 1V, ¥
The 42 hours in total will be mainly lectures and including two 1-hour exams

:(Grading) el gjsi 1), V,Y

First Exam 20%
Second Exam 20%
Quizzes and Reports 10%
Final Exam 50%
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