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Why doesn’t the light from all the stars in the universe drown out the light from the Sun? 
 

The oldest astronomical observation, it gets dark at night, tells us something fundamental about our 

universe. If we assume the universe is infinitely old and infinitely large, it will contain an infinite number 

of stars. No matter in which direction we look we should see the light from a star and the night sky 

should be at least as bright as an average star like our Sun. 

 

Perhaps we can explain the darkness by the effect of distance on the light we see from the stars? There 

may be many billions of stars out there but the further away they are the dimmer they will appear until 

they vanish and we don’t see them at all. Whilst this is true for an individual star, with an infinite number 

of stars in view the sky should still be bright. Imagine the Earth surrounded by stars distributed evenly in 

concentric, equally wide, shells around the Earth, like the layers of an onion. The same amount of light 

should reach the Earth from each layer, because although the amount of light to reach us from each star 

decreases with distance, the number of stars in each layer increases, balancing out the distance effect. 

Everywhere we look we would see a “solid wall” of stars. The entire sky should be as bright, and as hot, 

as the surface of our Sun. We should be surrounded by a blazing furnace of light but it gets dark after 

sunset. So where does the argument go wrong? 

 

The fact that the night sky is dark is called Olbers' paradox. It can be traced as far back as the German 

astronomer Johannes Kepler, best known for his work on the orbits of the planets in our solar system, 

who first considered this problem in 1610. Kepler’s solution was to suggest that the universe of stars 

only occupied a finite volume; once we looked beyond the stars we saw only empty space. Whilst this 

solved the problem, by assuming that the cosmos did not contain an infinite number of stars, it 

introduced more questions: Why do the stars not fill the entire universe? Why are we at the centre? How 

far do the stars extend? And, perhaps most importantly, what exists beyond them? 

 

In the eighteenth century one or two astronomers, including Edmond Halley of comet fame, proposed 

various solutions to the problem of the dark night sky; but it was only when the German doctor and part-

time astronomer Heinrich Olbers highlighted the problem in 1823 that many more astronomers began to 

think seriously about this issue. 
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Olbers’ solution was to suggest that the universe was filled with clouds of dust. These clouds would 

gradually absorb the starlight as it travelled through space, cutting off the light from any stars beyond a 

certain distance. But this doesn’t solve the problem. Any dust in the path of the light would absorb the 

starlight and heat up, getting hotter and hotter until it glowed. Eventually the dust would be so hot that it 

would emit all the starlight it absorbed, and the light reaching us would be the same. 

 

Clearly neither Keplers’ nor Olbers’ solutions can explain our conundrum, so why does it go dark at 

night? The solution lies in the false assumption of a universe that is infinitely old and infinitely large. 

Current theories tell us that our universe isn’t infinitely old. It was created around 13.7 billion years ago 

in the Big Bang
1
. This means that we are living within a spherical ‘observable universe’ that is smaller 

than the whole universe; the light from stars outside this sphere will not have had enough time to reach 

the Earth. There may be an infinite number of stars beyond this cosmic horizon but we can’t see them 

because their light has not yet arrived. Hence the observable part of the universe contains too few stars 

to fill the night sky with light. 

 

In addition, the universe is expanding and all the galaxies, and their stars, are moving away from us. 

Thanks to this, the light that we observe from distant receding stars appears redder than it would if they 

were stationary; their light is ‘redshifted’. In many cases the redshift is large enough to move the light out 

of the visible part of the electromagnetic spectrum
2
, decreasing the amount of light that reaches us. This 

effect is partly responsible for limiting the light we see, but the finite age of the universe is the primary 

reason for the dark night sky. 

 

The simple act of looking at the night sky and seeing that it is dark has profound implications for the 

nature of the cosmos. In an eternal universe the sky would be infinitely bright; the light from every point 

in the universe would have had time to travel to every other point. The resolution of Olbers’ paradox tells 

us our universe has not been around forever. Today most astronomers believe that the universe was 

born around 13.7 billion years ago in a Big Bang
1
. 

                                                
1
 See the answer to the question ‘What is the Big Bang?’ 

2
 See the answer to the question ‘What is the speed of dark?’ 


