


Prof. Chandrashekhara Venkata
Raman
Discovered the "Raman Effect” — a light

scattering effect in 1928, won the Noble
Prize in 1930 for Physics

« Ramam spectroscopy is the
measurement of the wavelength and
intensity of inelastically scattered
light from molecules

 The Raman scattered light occurs at
wavelengths that are shifted from
incident light by the energies of
molecular vibrations

 Itis govern by the polarizability of
electron cloud around the molecule
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Principle of Raman Spectroscopy

Raman spectra are acquired by Incident Laser
irradiatinga sample with a

powerful laser source of visible

or near-infrared monochromatic

radiation. Duringirradiation, the

spectrum of the scattered \ f//
radiationis measured at some

angle with a suitable
spectrometer. At the very most,
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Raman Spectroscopy

1 in 107 photons is scattered inelastically

___virtual
state

Rotational Raman
Vibrational Raman
Electronic Raman

<Scattered
I
1

Infrared Raman
(absorption) (scattering
<«— AV
11 count
Vﬁaman




Vibrational modes that are more polarizable are more Raman-
active:

* N, (symetric stretch): cause no change in dipole moment —
IR-inactive, but cause a change of the bond length (change
the polarizability of the bond) - Raman-active.

*CO, (asymetric stretch): cause a change in dipole moment
(IR-active), polarizability change by bond lengthering is
canceled by asymmetric strecth (Raman-inactive).

* Some bonds may be both IR and Raman active/inactive.



Raman SpE:CIIOSCDp}’: Classical Treatment

* Number of peaks related to degrees of freedom
DoF = 3N - 6 (bent) ar 3N - 5 (linear) for N atoms

* Energy related to harmonic oscillator
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* Selection rules related to symmetry

Rule of thumb: symmetric=Raman active, asymmetric=IR active
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