Chemistry 4PB3/6PB3 - Computational Methods
Course Description: Modern computational methods for studying atoms, molecules, and materials. 

Instructor:  Adam Hitchcock   (aph@mcmaster.ca,   office: ABB422)

Goals of this course:  The purpose of this course is to acquaint students with the underlying theory and practices of electronic structure calculations. From the formal course content the student will learn how system properties such as ground state geometry, energetics, and chemical bonding are calculated at various levels of approximation and thus accuracy. Methods to compute experimental observables, such as spectral energies and intensities, and reaction pathways will be explored. From common and individual computational projects the student will learn how to use modern computational software and to appreciate the power and limitations of various methods. There will be opportunities to construct projects of particular interest or relevance to your 4G09 research. 

Anticipated background: The course prerequisite is Chem 3PA3 or Physics 3MM3 (or  equivalent). This means you have had some exposure to basic principles of quantum mechanics and simple spectroscopic models (hydrogen atom, rigid rotor, harmonic oscillator etc.). In addition you have taken Chem 2PC3, Mathematical Tools for Chemistry (or equivalent).  We will build on this background.

Meeting Times & locations:   Registrar scheduled times:  9:30 -10:20  Tu, We, Fr
Lecture sessions:      ABB-431  (initially BSB105)
Computer sessions:  ABB-411 
         (on the ‘compute-box’ Ripper, in the Hitchen Computational Chemistry Lab) 

Office hours:  you are welcome to come discuss the course with me anytime. An email to schedule is appreciated but not essential.
Optional Textbook: 
Essentials of Computational Chemistry: Theories and Models 
   


by Christopher J. Cramer (Wiley, Chichester, 2004).

This book is good, but very expensive. It is intended primarily as a reference, not a text. Both the 1st and the 2nd editions are suitable. You may be able to find a cheap 1st edition on www.bookfinder.com.

Course content: (subject to revision)  
1. How are computational methods / computers used in Chemistry?

2. Principles of quantum mechanics

3. Molecular Electronic Structure  (MES) calculations

4. Molecular mechanics

5. Spectroscopy calculations

6. Dynamics calculations (if there is time)
Evaluation: 
Assignments (2):   20 %



Common project:  30 %



Individual project: 50 %
6PB3:  Graduate students in this course are expected to select a more challenging project and perform at a higher level. As part of their individual project, they will be required to present a 40 minute class on the fundamentals of the methods upon which their computational project is based.

Academic Honesty: You are expected to exhibit honesty and use ethical behavior in all aspects of the learning process. Academic credentials you earn are rooted in principles of honesty and academic integrity. Academic dishonesty is to knowingly act or fail to act in a way that results or could result in unearned academic credit or advantage. This behavior can result in serious consequences, e.g. the grade of zero on an assignment, loss of credit with a notation on the transcript (notation reads: “Grade of F assigned for academic dishonesty”), and/or suspension or expulsion from the university.

It is your responsibility to understand what constitutes academic dishonesty. 
For information on the various types of academic dishonesty please refer to the Academic Integrity Policy, located at www.mcmaster.ca/academicintegrity. 
