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16.15 Infrared absorption spectra of polyatomic
molecules

The gross selection rule for infrared activity is that the motion corresponding to a normal
mode should be accompanied by a change of dipole moment. Deciding whether this is so can
sometimes be done by inspection. For example, the symmetric stretch of CO, leaves
the dipole moment unchanged (at zero, see Fig. 16.48), so this mode is infrared
inactive. The antisymmetric stretch, however, changes the dipole moment because
the molecule becomes unsymmetrical as it vibrates, so this mode is infrared
active. Because the dipole moment change is parallel to the principal axis, the
transitions arising from this mode are classified as parallel bands in the spectrum.
Both bending modes are infrared active: they are accompanied by a changing dipole




