CHEM 616: QUANTUM THEORY II
Catalog Data

::
CHEM 616: Quantum Theory II.
Credit 3.





Application of quantum theory to molecular systems. Group 



theory: point groups and continuous groups. Application of 




group theory to atomic and molecular spectroscoy.
Textbooks

::
Quantum Chemistry by Ira N. Levin  and Chemical 





Applications of Group Theory by F. Albert Cotton.

Reference

::
Ab Initio Molecular Orbital Theory  by Warren J. 





Hehre, L. Radom, P. Schleyer  and J. Pople.

Instructor

::
Dr. Hassan M.Badawi

Goals


::
To acquaint the student with the application  of quantum 




mechanical calculations (semi-emperical and ab initio 




methods) and Group Theory to Molecular Structure and 




Spectroscopy. 
Prerequisite

::
CHEM 516
Topics


::


1.
Schr(dinger Equation (Review).


2.
Electron Spin and The Pauli Principle.





3.
Many-Electron Systems.


4.
Semi-empirical Treatments of Polyatomic Molecules.


5.
Ab Initio Treatment Of  Polyatomic Molecules.


6.
Molecular symmetry.





7.
Group Theory And Quantum Mechanics.






8.
Application of Group Theory To Molecular Spectroscopy.






Computer usage:

1.
The use of Gassian Program to carry out semi-emerical and Ab initio 


calculations.


2.
Optimization of geometrical parameters and energies at the ground and 


transition states. 


3.
Prediction of  Vibrational Infrared and Raman frequencies and line 



intensities.


4.
Inclusion of Electron Correlation in the Calculations.

Term paper:

Each student will prepare and give a presentation  on one of the following topics of electron correlation:


1.
Moller-Plesset theory.


2.
Configuration Interaction theory.


3.
The Coupled-Cluster Method.


4.
Density Functional theory.

Grading System:



Homework


10 (


Computer Assignment

30 (


Term Paper


20 (


Final Exam


40 (
Homework Problems
Chapter 10:

1, 2, 5, 6, 7, 13, and 14.

Chapter 11:

1, 2, 4, 9, 11, 12, 14, 18, 20, 21, 22, 24, 25, and 27.

Chapter 12:

2, 4, 7, 9, 10, 11, 18, 21, 22, 23, 24, 26, and 27.

Chapter 15:

5, 6, 7, 14, 22, 23, 24, 25, 26, 27, and 47.

Chapter 16:

2, 5, 6, 8, 9, 10, 14, 15, 17, 21, 23, 24, 25, and 34.

Prepared by:
Dr. Hassan M. Badawi


Date:
September 14, 1996


