
The inverse square law
(how the intensity of light decreases with distance)
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Inverse square law
When it comes to electromagnetic waves, observation 
shows that if you increase your distance (d) from the 
source, the intensity will decrease by a factor of 1/d2.  
That is:

I ∝ 1
d2

This is called the inverse square law.  We can’t 
work out the constant because its different for every 
wave -so we only compare intensities of the same wave
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Inverse square law cont...
Another way to understand the inverse square law is to think 
about putting a giant spherical balloon around the sun.  

If the balloon is close to the sun (small radius), there will be a 
lot of light passing through each square metre of the balloon. If 
the balloon has a large radius, only a small amount of light will 
pass through each square metre of the balloon.  

The same total amount of light goes through both balloons, but it 
has to shared over a greater surface area in the second 
case.  Since the surface area of a sphere increases by a factor of 
r2 (SA=4π r2), we would expect the intensity or ‘concentration’ 
of the light to decrease by a factor of 1/r2.

This is essentially the inverse square law - see following diagram.
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Light intensity

http://gain11.files.wordpress.com/2008/06/inverse-square-law.png

You can see how the 
‘concentration’ of the light 
decreases by the square of the distance.

(The technical word for the light beams is ‘flux’ and the 
technical word for their concentration is ‘flux density’)
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What does it mean?

• If you were to double your distance from the 
source, the intensity would be one quarter of 
its original intensity (not one half)

• If you were to triple your distance from the 
source, the intensity would be one ninth of its 
original intensity (not one third)

• Etc.  You can see the intensity decreases quickly.
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Useful formulae
We can derive the following results from the 
inverse square law:

I1

d2
2

=
I2

d2
1

I1
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2
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Where I1 is the intensity at d1 and I2 is the intensity 
at d2. They must refer to the same source.

These two equations are equivalent and work on 
almost every question.
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Questions

1. If light bulb has an intensity of 20 units when I am 
standing one metre away, what will be its intensity at 
five metres away? (A=0.8 units)

2. A neon sign is measured to have an intensity of 30 
units at a distance of 10 metres.  How much closer 
do I need to walk until it has an intensity of 50 units? 
(A=2.25m)
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Inverse Square Practical

“plan, choose equipment for and perform a first-hand 
investigation and gather information...

... to model the inverse square law for light intensity 
and distance from the source”
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