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CHAPTER OVERVIEW

3: An Introduction to Group Theory

Many problems in chemistry can be simplified based on the symmetry of molecules and/or the symmetries of atomic and molecular
orbitals. Since this course will deal mostly in the mathematical models used to describe molecular motions (rotations and vibration)
and the orbitals needed to describe the electronic structure of atoms and molecules, some introduction to the mathematics of
symmetry is useful. The concepts discussed in this chapter will be used through the text to demonstrate how symmetry can be used
to simplify the descriptions of atomic and molecular behavior.

3.1: Overview

3.2: Group Theory in Chemistry

3.3: Determining the Point Group for a Molecule- the Schoenflies notation
3.4: Multiplication Operation for Symmetry Elements
3.5: More Definitions- Order and Class

3.6: Representations

3.7: The "Great Orthogonality Theorem"

3.8: Character and Character Tables

3.9: Direct Products

3.10: Vocabulary and Concepts

3.11: Problems

This page titled 3: An Introduction to Group Theory is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by
Patrick Fleming.



https://libretexts.org/
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.01%3A_Overview
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.02%3A_Group_Theory_in_Chemistry
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.03%3A_Determining_the_Point_Group_for_a_Molecule-_the_Schoenflies_notation
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.04%3A_Multiplication_Operation_for_Symmetry_Elements
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.05%3A_More_Definitions-_Order_and_Class
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.06%3A_Representations
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.07%3A_The_Great_Orthogonality_Theorem
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.08%3A_Character_and_Character_Tables
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.09%3A_Direct_Products
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.10%3A_Vocabulary_and_Concepts
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory/3.11%3A_Problems
https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Quantum_Chemistry_with_Applications_in_Spectroscopy_(Fleming)/03%3A_An_Introduction_to_Group_Theory
https://creativecommons.org/licenses/by-nc-sa/4.0
http://www.csueastbay.edu/directory/profiles/chem/flemingpatrick.html

