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FIGURE 12.28

Energy levels of a diatomic
molecule have the form

CES + EY® + E° (a) For each
electronic level, there is a ladder ES
of vibrational levels, labeled
n=0,1,--. (On the scale of this
picture the rotational levels are too
closely spaced to be shown.)
(b) Above each vibrational level is a
“subladder” of very closely spaced Eg
rotational levels, as illustrated by
this enlargement of the three
lowest vibrational levels. The

rotational levels are labeled by the
quantum number ! = 0,1,2,---,
shown on their left. Note that in
most molecules the rotational
levels are much more closely
spaced than shown here.
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FIGURE 12.30
In a vibrational-rotational transition

the electronic state is unchanged,
but both n and [ change by one
unit. In the transition shown, n
increases (n = 0—1) and /
decreases (I = 3 — 2). Since the
total energy increases, this
transition entails the absorption of
a photon. (Spacing of the rotational ~ E§! ————~-—===
levels is greatly exaggerated.)
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