Notes on teaching Chemistry 126 using Introduction to Molecular Thermodynamics
Bob Hanson

Day 7 (Fri 2/22/2002):
Chapter 3, Sections 3.10-3.14

Energy Levels in Real Chemical Systems: Applications

Summary: This is a good day to catch your breath and get some feedback. How are they doing? What can we make of all this? These sections are simply there to give them something to walk away with that relates to the real world. After all that math, we need to see how we can use our findings without getting bogged down in the nitty-gritty. Pick the applications you like the most and run with them. My notes, below. 

1. We can build a little diagram that shows electronic, vibrational, and rotational energy levels all in one go. Each molecule is in one and only one of these “states” at a time (presumably, sort of, anyway). 

2.  When a molecule absorbs energy, it can go from a lower electronic state to a higher electronic state and maybe even be vibrationally excited at the same time. Really emphasize getting a mental picture of what is going on here as best you can. 

3. Chemical reactions aren’t terribly hard to imagine. Given enough energy, a bond will break. That’s pretty much what it’s all about. 

4. Equilibrium will turn out to be simply the case where some of the energy levels “belong” to one sort of molecule and some “belong” to another. It will all come down to which has the lower ground (electronic) state, and which has the more closely spaced energy levels. (Gases, in particular, are going to have really close energy levels, right?)

5. Fluorescence and phosphorescence are very cool. A little tricky, but very cool.

6. Lasers and stimulated emission are also very cool. At least, I think so!

After this, we focus on heat, work, and the First Law.

