
Distant Galaxies Magnified in Webb’s First Deep Field  

(NIRSpec Emission Spectra) 
 

Extended Description 
An infographic titled “Galaxy Cluster SMACS 0723, Webb Spectra Identify Galaxies in the Very Early 

Universe; NIRCam Imaging and NIRSpec Microshutter Array Spectroscopy.”  

Reference Image 

At left is a NIRCam image of the field, which is filled with galaxies of all shapes and sizes. 

Insert Images 

At center, four galaxies from the larger NIRCam image are shown in a vertical column of small boxes 

connected to lines designating the galaxies’ locations in the larger image. From top to bottom, the inset 

galaxies are labeled 11.3 billion years, 12.6 billion years, 13.0 billion years, 13.1 billion years to indicate 

when the light that we are seeing from that galaxy was emitted. Each galaxy in the inset is blurry and has 

red areas. 

Graphs 

Along the right half of the graphic are four line graphs. They are evenly lined up with the inset galaxy 

graphics. These are labeled NIRSpec Microshutter Array Spectroscopy.  

The graphs, and insert images, are ordered by redshift, with the lowest redshift at the top and the 

highest redshift at the bottom. At far right, a line with labels and arrows indicates this order. 

Graph Axes 

Each spectrum is plotted as a line graph. The graphs show relative brightness on the y-axis, which has 

points for 0, 2, 4, and 6. There are no units for relative brightness. Wavelength in microns is shown on 

the x-axis, which has labels for 2, 3, and 4 microns. Wavelength is plotted on a log scale. 

Graph Data 

Both graphs show jagged lines, plotting the brightness of the galaxy at each wavelength. The overall 

shape of the line is flat with a few prominent spike-like peaks. Some peaks are taller than others. 

Shaded areas of color mark the appearance of hydrogen and oxygen on each galaxy’s spectrum. 

Hydrogen is highlighted in red and oxygen is highlighted in blue. 

• Light emitted from a galaxy 11.3 billion years ago: A pair of emission lines for hydrogen and 

oxygen are located between the origin and the 2-micron tick, and another hydrogen line is 

located between the 2- and 3-micron tick marks.  

• Light emitted from a galaxy 12.6 billion years ago: The pair of hydrogen and oxygen lines are 

shifted toward longer wavelengths, now located just after the 3 micron mark, and the other 

hydrogen line is now located after the 4-micron mark.  

• Light emitted from a galaxy 13.0 billion years ago: The pair of hydrogen and oxygen lines are 

shifted toward even longer wavelengths and are now located just after the 4-micron mark. The 

other hydrogen line is no longer on the graph.  



• Light emitted from a galaxy 13.1 billion years ago: The pair of hydrogen and oxygen lines are 

now shifted almost to the right end of the graph..  

 

 

Alt-Text 
An infographic titled “Galaxy Cluster SMACS 0723, Webb Spectra Identify Galaxies in the Very Early 

Universe; NIRCam Imaging and NIRSpec Microshutter Array Spectroscopy.”  

At left is a NIRCam image of the field, which is filled with galaxies of different colors, shapes, and sizes. 

Four galaxies from this image are highlighted, and labeled: 11.3 billion years, 12.6 billion years, 13.0 

billion years, 13.1 billion years to indicate when the observed light was emitted. In inset images, these 

galaxies appear blurry and have red areas. To the right are four line graphs corresponding to the four 

highlighted galaxies. These are labeled NIRSpec Microshutter Array Spectroscopy. They show the shift in 

the position of hydrogen and oxygen emission lines to longer wavelengths as age of the light increases. 
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