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EDITORIAL

The fact that molecules absorb specific frequencies that are
distinctive of their structure is used by infrared spectroscopy. These
absorptions have resonance frequencies, which mean that the
frequency of the absorbed radiation is the same as the frequency of
the vibrating bond or group. The shapes of the molecular potential
energy surfaces, the masses of the atoms, and the accompanying
vibronic coupling dictate the energies.

The resonant frequencies are determined by the normal modes
corresponding to the molecular electronic ground state potential
energy
approximations, that is,
corresponding to the electronic ground state can be approximated
by a harmonic oscillator in the vicinity of the equilibrium molecular
geometry. However, the resonant frequencies can be connected to
the bond strength and the mass of the atoms at either end of the
connection in the first place. As a result, a specific bond type can
be linked to the frequency of the vibrations.

surface in the Born-Oppenheimer and harmonic

when the molecular Hamiltonian

A vibrational mode in a molecule must be coupled with changes in
the permanent dipole in order to be "IR active."

A molecule can vibrate in a variety of ways, each of which is referred
to as a vibrational mode. Nonlinear molecules contain 3N - 6
degrees of vibrational modes, whereas linear molecules have 3N - 5
degrees (also called vibrational degrees of freedom). The non-linear
molecule H,O, for example, has 3 3 - 6 = 3 degrees of vibrational
freedom, or modes.

There is only one link and one vibrational band in simple
diatomic molecules. If the molecule is symmetrical, such as N, the
band is only visible in the Raman spectra, not the IR spectrum.

Unsymmetrical diatomic compounds absorb in the infrared
spectrum, such as CO. Because more complex compounds have
more bonds, their vibrational spectra are also more complex, i.e.
huge molecules' IR spectra include numerous peaks.

A CH, group can vibrate in six different ways: symmetric and
antisymmetric stretching, scissoring, rocking, wagging, and twisting.

Because the numbers are more understandable, the frequency scale
at the bottom of the chart is presented in reciprocal centimetres
(cm™) rather than Hz. The reciprocal centimetre is the number of
wave cycles in one centimetre, whereas frequency is the number of
wave cycles in 3 x 10° cm in cycles per second or Hz (the distance
covered by light in one second). For the same reason, wavelength
units are measured in micrometres, not nanometers. The majority
of infrared spectra are displayed on a linear frequency scale, as seen
below, however a linear wavelength scale is utilised in some older
books. On the right, you'll find a calculator for converting these
frequency and wavelength data. Simply type the conversion value
in the appropriate field, press "Calculate," and the equal number
will display in the empty box.

The infrared spectra of samples in all phases can be obtained
(liquid, solid and gaseous). Liquids are commonly tested by
sandwiching a thin film between two polished salt plates (note
that glass absorbs infrared radiation, whereas NaCl is transparent).
When using solvents to dissolve materials, it's crucial to keep in
mind that solvent absorption can obscure critical spectral areas.
Carbon tetrachloride, chloroform, and tetrachloroethene are
common perchlorinated solvents. Solids can also be combined into
a thin KBr disc and manufactured under high pressure, or mixed
with a small amount of non-volatile liquid and pulverised into a
paste (or mull) that is distributed between salt plates.
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