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What is the most probable distribution of vibrational energy at 298 K?
(Assume we have 1.0 mol of H, or 1.0 mol of D,.)

The Boltzmann equation predicts the following energy level
population diagrams (energies are to scale):

A
0
=3 0
1=4
5 1.0 x 10*
= _, 1.3x10 =3
(e
3
Z 4.0 x 1010 — 5
> . 2.8x10%
2 - 1.6 x 1017
LL =1
23 23
|:06'0X10 6.0x 10 i =0
H2 D2

Same temperature => same amount of thermal energy in each system

But the energy is more "spread out" in the 1.0 mol of D,--why?



Ways to Store Energy in Matter: A Summary

Type of AE Type of Light How Many Levels
Energy (J) Matching AE | Populated at 298 K?
Electronic | 108 UV/Visible 1
Vibrational | 10%° Infrared ~5
Rotational | 10 Microwave ~500
Translational | 10*° | Long-Wave ~10%°
(in ~1 L box) Radio

Going down the table = increasing effectiveness in
dispersing energy






