STATISTICAL MECHANICS OF DIATOMIC GASES
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Fig. 8.13 Vibrational excitation of diatomic molecules leads to the excitation of many
rotational levels corresponding to each vibrational level, thus resulting in the fine structure
of the vibrational levels.



Vibrational mode
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Rotational mode

A Axis of rotation

Fig. 8.8 Rotational motion of a diatomic molecule about an axis through the center
of mass.
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For most diatomic molecules the separation between the rotational energy levels is
much less than kTom, but the separation between vibrational levels is much greater
than KTom. This means that the heat capacity at room temperature is typically 5R/2
per mole: with 3R/2 coming from the translational heat capacity and the other R from
the rotations. At room temperature the vibrational contributions is small, only coming

into play at higher temperature.
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