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Measuring the speed of light using a microwave and chocolate!
Introduction
For this activity, students will be measuring the speed of light using some common household items;
a microwave and chocolate. This fun and relatively simple method of measuring one of the most
important numbers in scientific history demonstrates the relationship between the speed of light,
frequency and wavelength both conceptually and in its mathematical form of 𝑐𝑐 = 𝑓𝑓𝑓𝑓. What this
equation tells us is that the speed of light is equal to the wavelength (λ) multiplied by the frequency
(f) of an electromagnetic wave (microwaves and visible light are both examples of electromagnetic
waves).
If c is what we wish to determine, we will have to know the other two variables: 𝑓𝑓 and 𝜆𝜆. The
frequency f can be found on either the back of the microwave or in the microwave user manual; it
will be in the units of Hertz (Hz, or MHz) which are the number of cycles per second i.e. the amount
of times one complete wavelength of a wave travels past a certain point within one second.
Our experiment, therefore, is to determine our single unknown variable: the wavelength 𝜆𝜆. Before
we jump in, let’s explain how we’re going to use the chocolate to determine this value…
When a microwave is powered on, it emits microwaves which bounce back and forth between the
walls of the oven. The size of the oven is chosen so that the peaks and troughs of the reflected waves
line up with the incoming waves and form a “standing wave”. These standing waves have high and
low points of heating (peaks and troughs) which correspond to the nodes and antinodes of the
standing wave. At the antinodes, the amplitude of the wave will be at its highest and will melt the
chocolate much quicker and, inversely, the nodes are where the waves cancel each other out so
there is little energy to heat the chocolate and it will melt much slower.
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The experiment:
Resources Needed:
•
•
•
•

Microwave
Chocolate bar
Plate (can be paper)
Ruler

Steps:
1.
2.
3.
4.

Remove the turntable from the microwave.
Place the upside-down over the microwave’s rotator (this is to stop the chocolate rotating).
Place the chocolate bar on top of the plate.
Microwave for a few seconds until the chocolate starts to melt (it only needs melting a
little bit i.e. some melted, some still solid).
5. Use a ruler to measure the distance between the centres of the two melted points.
Remember: The distance in between the two melted points is the distance from an
antinode to another antinode. We want to double this distance to get a value for the
wavelength.
6. With a frequency value and a wavelength value, all we need to do now is plug those
numbers into 𝑐𝑐 = 𝑓𝑓𝑓𝑓 and you should have calculated a good approximation of the speed
of light!
Check it against the measured speed of light in a vacuum: 299,792,458 m/s

Measure Speed of Light

© National Schools’ Observatory

Page 2 of 2

