
Increasing the angle...
Let’s imagine we have light travel from diamond 
(n=2.419) into air (n=1).  Complete this table:

Angle of incidence Angle of refraction

0

5

10

15

20

25

1



Total internal reflection

• Why doesn’t it work for 25º?  Because it has 
reached a refraction angle of 90º somewhere 
before i=25º (look at the increasing values of r).

• So what happens? The light beam does not enter 
the air, but is reflected back into the diamond.

• This is called total internal reflection
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Total internal reflection
http://image.wistatutor.com/content/feed/u1006/Total-Internal-Reflection.gif
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Total internal reflection cont..
We can work out the angle that total internal 
reflection occurs by setting the angle of refraction 
to 90º.  This angle is called the critical angle.

Consider the diamond/air situation again.  We set    
r = 90º, which means sinr = 1.  This gives us:

sini =
1

2.419
Which gives us i = 24º 25’.  So at this angle, total 
internal reflection begins.  It is the critical angle for 
diamond.
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Total internal reflection cont..
Note that we can only get total internal reflection if 
n2 < n1.  Algebraically, this is clear because sini 
cannot be greater than one, and so n2/n1 must be less 
than one and therefore n2 must be smaller than n1

• What is the critical angle for light leaving pyrex 
into water?
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Optical fibres
Optical fibres use total internal reflection to 
transmit light waves over long distances.  The light 
beam undergoes total internal reflection inside the 
fibre.  Optical fibres are very important in our 
communication systems.

http://hsc.csu.edu.au/senior_science/core/info_systems/9_4_6/Laserpath.gif
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Refraction Experiment

• You will be given a sample of glass or 
perspex, and your task is to experimentally 
determine it’s refractive index.

• You will also be given a ray box, protractor 
and paper.

• Plan your experiment (Aim, Materials, 
Method, Results).  Include diagrams.
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Results
Experiment 

Number
Angle of 
incidence

Angle of 
refraction

Refractive 
index of glass

1

2

3

Average
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