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Raman Scattering

• Raman scattering is an inelastic process that 
results in a change in quantum state.

• It occurs because of modulation of the 
scattered radiation by state to state 
transitions. 

α = α0 +α1 cos(ωt)



Raman Scattering
• If the process results in an increase in molecular energy, it 

is called Stokes scattering.
• If it decreases the molecular energy it is called anti-Stokes 

scattering.
• Like Rayleigh scattering it is non-resonant, but causes a 

change in quantum state. 



A Measurement Setup

• I0 Incident radiant power
• IR Collected radiant power
• Solid angle
• l Pathlength
• e Optical Efficiency
• Ni Number concentration for species i
• Raman cross section for species i

I0

Detector

IR

l



Vibrational Raman



Rotational Raman

Flame Temperatures from Raman Scattering
M.C. Drake and G.M. Rosenblatt, Chemical 

Physics Letters 44, 313 (1976).



Raman Cross Sections
Species Vibrational 

Frequency (cm-1)
s/sN2

N2 2331 1.0
CO 2145 1.0

H2 4161 1.6
NO 1877 0.27
CO 1388 1.4

N2O 1285 2.2
SO2 1151 5.2

C6H6 3062 7.0

sN2 = 3.3 x 10-21 cm2/sr


