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Prisms	  [Reading	  Pedrotti^3	  Ch.	  3-‐3]	  
Dispersion	  
This variation of the refractive index with the wavelength or frequency of the light is called 
dispersion. Dispersion is a property of all transparent materials.  
 
White light passing through a prism is broken down into its constituent colors. 
 

 

Color  Frequency  Wavelength  

violet  668–789 THz 380–450 nm 

blue  631–668 THz 450–475 nm 

cyan  606–630 THz 476–495 nm 

green  526–606 THz 495–570 nm 

yellow  508–526 THz 570–590 nm 

orange  484–508 THz 590–620 nm 

red  400–484 THz 620–750 nm 

 
The above visible spectrum does not show all the colors seen in nature. Many of the colors we 
see are a mixture of wavelengths. For practical purposes, most natural colors can be reproduced 
using three primary colors. They are red, green, and blue (R-G-B) for direct source viewing such 
as TV and computer monitors. For inks used in printing, the primary colors are cyan, yellow, and 
magenta (C-Y-M) (& black CYMK).  

Index	  of	  refraction	  as	  a	  function	  of	  wavelength	  for	  various	  transparent	  solids.	  

(image source: Wikipedia.org) 
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Rainbows	  
Rainbows are a spectacular example of dispersion – by drops of water. You can see rainbows 
when you look at falling water droplets with the Sun behind you. Red and violet rays are bent by 
spherical water droplets and are reflected off the back surfaces (total internal reflection). Red is 
bent the least and so reaches the observer’s eyes from droplets higher in the sky, as shown in the 
diagram. Thus the top of the (primary) rainbow is red. 

  

(image source: http://rebeccapaton.net/rainbows/formatn.htm & wikipedia.org) 

 
Diamond	  
Diamonds achieve their brilliance from a combination of dispersion and total internal reflection. 
Because diamonds have a very high index of refraction of about 2.4, the critical angle for total 
internal reflection is only 25o. The light dispersed into a spectrum inside the diamond therefore 
strikes many of the internal surfaces before it strikes one at less than 25o and emerges. After 
many such reflections, the light has traveled far enough that the colors have become sufficiently 
separated to be seen individually and brilliantly by the eye after leaving the crystal. 
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Angular	  deviation	  of	  a	  prism	  [Pedrotti^3	  Ch.	  3-‐3]	  
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The deviation increases with decreasing index n. For most materials n increases with decreasing 
λ. This is the basis for the splitting of white light into colors by the prism. 
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Selected	  Applications	  of	  Prisms	  

 

 

 	  

Pedrotti^3 Figure 3-18. 
Image manipulation by 
reflecting prisms. (a) 
Righ-angle prism. (b) 
Dove prism. (d) Penta 
prism. (d) Porro prism. 
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Lateral	  displacement	  through	  a	  plane	  parallel	  glass	  plate	  
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Thick	  Lens	  [Optional,	  won’t	  appear	  in	  exams]	  
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Thick	  Lens	  Formula	  
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Chromatic	  Aberration	  [Reading	  Pedrotti^3	  	  Ch.	  3-‐5	  &	  Ch.	  20-‐7]	  
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Consider yellow as the center of 
the spectrum from blue to red. 
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Aberrations	  (Additional	  online	  video	  resources)	  
Spherical Aberration: Youtube Clip http://www.youtube.com/watch?v=E85FZ7WLvao&NR=1 
 
Chromatic Aberration: Youtube Clip http://www.youtube.com/watch?v=yOR4WHgRfvI&NR=1 
 
Coma Aberration: Youtube Clip http://www.youtube.com/watch?v=EXmaY2txEBo&NR=1 
 
MiniTutorial of Geometrical Aberrations (Seidel Aberrations): 
Youtube clips 1. http://www.youtube.com/watch?v=wzEQX1tMLdY 

2. http://www.youtube.com/watch?v=TWGXKj_RIs0 

 


