
Lyman Alpha Galaxies in the 
Cosmic Dawn

What is the science question? 
Lyman alpha galaxies are very distant & young, 
and are forming stars at incredibly high rates. 
Seeing these galaxies depends on the type of 
hydrogen gas in the space between the 
galaxies and us, and whether or not that gas is 
neutral (like it was in the very early Universe) 
or ionized.  The question: How and when did 
the hydrogen gas between galaxies go from 
neutral to ionized?

What were your findings? 
• About 4x fewer Lyman alpha galaxies are 

visible at redshift z=7 than at z=6 (~170 
million years later) 

• Surprisingly, the numbers of the brightest 
ones are almost unchanged 

• The brightest ones are also strongly 
clustered

Why does it matter to non-scientists? 
We are learning more about cosmic dawn- 
and some of the first galaxies.

What was the impact? 
The overall reduction as you look further 
back in time suggests neutral intergalactic 
gas at redshift 7, while the clustering 
suggests this gas has a patchy distribution.
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Lyman alpha photons 
travel straight when 
intergalactic hydrogen is 
ionized (top), but scatter 
and are harder to notice 
when the intergalactic 
hydrogen is neutral 
(bottom).  
Thus  visibility of Lyman 
alpha indicates the 
ionization state of 
intergalactic gas.


