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PHY 512
Atomic Structure
Course Description
General Bulletin Description:  

This is a graduate level course in advanced atomic structure. The goal is to give the student an in-depth understanding of the field.
Number of Credit Hours:  3
Course Prerequisites
Graduate Standing

Introductory Quantum Mechanics (PHY 431)
Specific Course Requirements
Textbook Requirements
See current semester textbook list at http://www.physics.sfasu.edu/docs/books.pdf
Program Learning Outcomes
· The student will demonstrate proficiency in the basic and applied fields of physics.

· The student will apply physical principles to novel situations, both in the classroom and in research settings. 

· The student will develop good experimental technique, including proper setup and care of equipment, conducting experiments and analyzing results in order to observe physical phenomena, assess experimental uncertainty, and make meaningful comparisons between experiment and theory.

· The student will appreciate the importance and practice of ethics in science.

Student Learning Outcomes
By the end of the course, a successful student will be able to:
· Develop the statistical distribution laws from first principles.
· Associate observed spectra to atomic theory.
· Develop semi-classical models of the atom and show how these models lead to quantum mechanics.
· Identify the four quantum numbers both from a comparison to the classic two-body problem and from the vector model of the atom.
Outline of Topics
· Statistical Distribution Laws (10%)
· Blackbody Radiation (15%)
· Bohr Theory for Hydrogen and Hydrogenic Atoms (10%)
· The Classical Two-Body Problem Applied to Atoms (10%)
· Solution of the Schrödinger Equation for Hydrogen (5%)
· Heisenberg Resonance (5%)
· Quantum Numbers and Selection Rules (20%)
· Vector Model of the Multi-electron Atom (10%)
· Zeeman Effect (10%)
· Dipole Radiation (5%)
