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Explained in 60 Seconds: A collaboration with  
Symmetry Magazine, a Fermilab/SLAC publication
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Redshift

Redshift is the observed change in the col-
our of light emitted by a star or other celes-
tial object that is moving away from Earth.

Light, like sound, travels in waves that are 
stretched or compressed when the source 
or the observer is in motion. Imagine a 
passing train blowing its horn: You hear 
a high-pitched sound as it approaches 
and a low-pitched sound as it recedes. 

The approaching sound waves are com-
pressed and the receding sound waves are 
stretched, causing you to hear different fre-
quencies.

You experience a similar effect with light 
emitted by a moving object. The wavelength 
of light appears shorter for an approaching 
object and longer for a receding one. In the 
visible spectrum of light, the longest wave-
lengths are red, so the light from a receding 
source is said to be “redshifted”.

In the 1990s, astronomers measuring the 
redshifts of distant, bright objects discov-
ered that they are further away than one 
would have expected from the expansion 
of the Universe as influenced by grav-
ity alone. Confirmed by more recent ob-
servations, the discovery means that the 
Universe is expanding at an increasing 
rate. This accelerated expansion is thought 
to be caused by dark energy, the physical 
nature of which is one of the most compel-
ling mysteries of modern science.

Figure 1. Artist’s Impression of the Doppler effect. 
Credit: Symmetry Magazine/Sandbox Studio. 
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