


INFRARED SPECTROSCOPY:

SALIENT FÉATURES OF VIBRATIONAIL-ROTATIONAL SPECTRA

(1) When there are transitions between vibrational states of the same electronic 

state of molecule, we get vibrational-rotational molecular spectra. Such a spectra 

is observed in near infra-red region (1 -100 u) of electromagnetic spectrum.

(ii) Vibrational-rotational spectra, like pure rotational spectra, are observed only for

molecules that have permanent dipole moment such as HCI, HCN, HF-the hetero 

nuclear diatomic molecules.

(i) The internuclear distance changes when the nuclei of these molecules vibrate 

relative to each other. Thus these molecules possess an oscillating dipole moment, 

which according to classical Fundamental electrodynamics, emits radiations of 

frequency that fall in near band infra-red region. Conversely, if an electromagnetic 

radiation falls on such a molecule then oscillating dipole interacts with the

Overtones incident radiation and can absorb radiation of frequency of near

infra-red region.

(iv) In practice, vibration al-rotational spectra are observed in absorption.



HCl MOLECULE :



Infra red spectroscopy:

For HCI Molecule:

(a) Spectrum for a molecule has intense band (called

fundamental band, 

(b) Spectrum consists weak bands (overtones) that appear at wave 

numbers approximately double, triple, .. . of the fundamental band.

(c) On close examination, the fundamental band is found to consist

of two close maxima which is an isotope effect.

(d) (i) Under high resolution, it is found that each band consists of

a series of lines that are not equidistant.

ii) A line is found missing in the centre of the band and is called

null line or zero gap.

(i11) Lines seem to converge towards high wave number side and 

the

band is said to be degraded towards the low wave number side i.e.,

v (cm-) towards the red.



VIBRATING DIATOMIC MOLECULE AS A HARMONIC OSCILLATOR

Frequency of Vibration: A vibrating diatomic molecule can be approximated to a linear

harmonic oscillator, whose frequency of vibration can be calculated on the classical lines

using Newton’s equation of motion. Suppose the bond distorted from its equilibrium

length r, to a new O length r; then restoring forces on each atom of a diatomic molecule are

Infra red spectroscopy:



Infra red spectroscopy:












































































