TOTAL INTERNAL REFLECTION.

Light is refracted away from the normal on passing from a denser to a less optically dense medium.

If the angle of incidence is increased so also does the angle of refraction until the angle of refraction reaches 90o.

The angle of incidence in this case is called the critical angle c

Critical Angle
We have seen how a ray of light passing from glass to air bends away from the normal.  If we increase the angle of incidence, the angle of refraction increases more (Diagrams A and B): 


Angle of refraction getting bigger:
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At a particular value of angle of incidence, the angle of refraction is 90o, as shown in Diagram C.  This particular angle of incidence is called the critical angle. 
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Above the critical angle we get total internal reflection.  There is no transmission of light at all. See diagram D.
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Above the critical angle we get total internal reflection.  
To be able to use the refractive index of glass in the equation the ray must be travelling from air to glass  Therefore if the ray is taken as travelling from medium 1 (air) to medium 2 (glass) the equation becomes when travelling from air to glass
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Example1 .  Calculate the critical angle for glass of refractive index 1.5

Example 2.  Calculate the critical angle for the following materials

Water 1.33     perspex 1.49     diamond 2.42

Example 3.  Calculate the critical angle for a glass water boundary.

An example of the use of total internal reflection is in optical fibres.    At their simplest, optical fibres are long thin strands of glass that carry light from one end a long distance to the other.  The light can be guided round corners using total internal reflection.
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