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Rayleigh scattering results from the electric polarizability of the particles. 

The oscillating electric field of a light wave acts on the charges within a 

particle, causing them to move at the same frequency. The particle, 

therefore, becomes a small radiating dipole whose radiation we see as 

scattered light. The particles may be individual atoms or molecules; it can 

occur when light travels through transparent solids and liquids, but is most 

prominently seen in gases. 

Scattering by particles with a size comparable to or larger than the 

wavelength of the light is typically treated by the Mie theory, the discrete 

dipole approximation and other computational techniques. Rayleigh 

scattering applies to particles that are small with respect to wavelengths of 

light, and that are optically "soft" (i.e., with a refractive index close to 1). 

Anomalous diffraction theory applies to optically soft but larger particles. 

In 1869, while attempting to determine whether any contaminants remained 

in the purified air he used for infrared experiments, John Tyndall discovered 

that bright light scattering off nanoscopic particulates was faintly blue-

tinted. He conjectured that a similar scattering of sunlight gave the sky its 

blue hue, but he could not explain the preference for blue light, nor could 

atmospheric dust explain the intensity of the sky's color                                  

                                                 . 

In 1871, Lord Rayleigh published two papers on the color and polarization 

of skylight to quantify Tyndall's effect in water droplets in terms of the tiny 

particulates' volumes and refractive indices. In 1881 with the benefit of 

James Clerk Maxwell's 1865 proof of the electromagnetic nature of light, he 



 
 
 
 
 

showed that his equations followed from electromagnetism. In 1899, he 

showed that they applied to individual molecules, with terms containing 

particulate volumes and refractive indices replaced with terms for molecular 

polarizability. 

 

 

 

 



 
 
 
 
 

 

 

 

 



 
 
 
 
 

 

 

 



 
 
 
 
 

 

 

 

 



 
 
 
 
 

 

 

 


