April 6, 2005

»Think about:
Monday or Tuesday Review Session for Exam #3

»Problem Set #4 Solutions - coming soon!

Spectroscopy:

Raman Spectroscopy

Chem 221
Instrumental Analysis
Spring 2005




Raman Scattering

> Discovered in 1928 by C.V. Raman (received
Nobel Prize in 1930)

First, let's look at Elastic (Rayleigh) scattering (no change in
energy of light):
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as a photon

Ground State

Inelastic Scattering
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change in the net an energy either greater
polarizability of the 7‘/{0{7 or lower than the
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equal to the energy of the

vibration:

Inelastic Scattering

(Only about 1 molecule in
108 - 10° will inelastically
scatter photons)
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» Concentration

« directly proportional

» Source Intensity

« directly proportional

> Source Wavelength

+ 1/)% dependence

Factors Affecting
Raman Scatter Intensity

Instrumentation
Source Sample

Laser (typically)
vhigh intensity

v'monochromatic

Dispersive
Device

v’ selection not

critical

Detector

*Solid, Liquid or Gas

*double-monochromator
to reduce stray light

*PMT (photon-counting)
-CCD




Resolution?

Not straightforward - varies with source
wavelength . . . why?

* A4 is A-independent, but Av, ¢ varies with &

For a 1-m monochromator, 1200 g/mm grating, and
100-pm slits: Adys = 8 A/mm x 0100 mm = 0.8 A

So:
Asource=300 nm; gives Av=8.9 cm!
Asource=D00 nm; gives Av=3.2 cm! )




