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Raman scattering 

C. V. Raman 

(Chandrasekara Venkataraman, 1888 -1970) 

The Raman effect was discovered in 1928 

by C. V. Raman. 

Inelastic scattering  molecular vibrations 

Molecular vibrations 
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Elastic scattering: 

Rayleigh scattering 

1 12  

Vibrational state 

1  12  1  12 

Inelastic scattering: 

Stokes scattering 

Inelastic scattering: 

Anti-Stokes scattering 

Does every kind of molecule vibrate? 
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Raman gain 

mp  1Raman-gain spectrum for fused silica at a pump wavelength  
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Source: Optical Waves in Crystals, A. Yariv and P. Yeh 
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Raman spectroscopy 

Raman spectra vary with materials: 

 

 

 

 

 

 

 

 

 

 

Source: http://web.mit.edu/spectroscopy/research/biomedresearch/Raman_breast.html 
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Raman conversion 

Raman scattering readily converts higher energy photons to lower 
energy photons (down-shift) 
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20 m for a 200 nm bandwidth! 

@10 kHz & 100 ns @10 kHz & 100 ns 
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Cascaded Raman fibre lasers 

1B1B
2B 3B2B3B

p

Pump Signal 

s
… … 

Wide-range wavelength access! 
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Raman solitons 

Optics Express, Vol. 16 Issue 4, pp.2381-2386 (2008) 
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Double-clad Raman fibre lasers 

Optics Letters, Vol. 31 No. 15, pp. 2290-2292 (2006) 


