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Dear Javian, 
 
I am in receipt of your interesting letter of last week, in which you requested 
information for your project on Dark Matter.  I am happy to help! 
 
I enclose a copy of one of the most important astronomical images ever 
assembled, which shows the presence of your Dark Matter (the two blue 
patches), and which also verifies its genuine existence. 
 
The photograph is a composite from several different sources. 
 
Let me identify the various components, in the following list: 
 

● The two blue patches are gravitational lens images of some of your Dark 
Matter.  Dark Matter makes up about 20% of all the stuff in the Universe. 
 

● The two red patches (one of which is bullet shaped) are ordinary matter 
(same as you and I are made of) in the form of very hot gas—a few million 
degrees.  Ordinary matter makes up about 5% of all the stuff in the Universe. 
 

● The tilted cross just above the bullet-shape is ONE star in our own galaxy 
(the cross appears only because the telescope that took the picture had its 
secondary mirror supported by four struts in the telescope tube, which 
produces a diffraction pattern, the cross).  It is the only star in this image. 
 

● The many, many, other objects, everywhere in the picture, are, each one, a 
galaxy consisting of billions of stars like our Sun.  These (just like the two 
red patches) are made of ordinary matter (and by the way, near the center of 
most, if not all, galaxies is a supermassive black hole—but still, that black 
hole is only a small fraction of the total mass of its galaxy). 
 

● Finally, the black background represents the Dark Energy (not to be 
confused with your Dark Matter).  Dark energy is a matter density that is 
part of space and time—it is not something that is in space.  Dark Energy 
makes up 75% of the mass of the Universe. 
 

Summary: please turn page 
 



● ordinary matter (you, Earth, Sun, galaxies of stars, hot gas [red]) – 5 % 
● Dark Matter  (blue in picture) – 20 % 
● Dark Energy  (black background in picture) – 75 % 
                                                          Total is –  100 % 
 

So you can see that this ONE picture has a sample of everything!  And 
furthermore, it tells us a lot about your Dark Matter (the blue haze). 
 

Here’s what we deduce happened, over the last millions of years: 
 

Two clusters of galaxies (the many white patches that are located in each of 
the two blue haze patches, plus the blue haze (Dark Matter) itself, plus the 
red hot gas) collided!  They passed through each other, and are now headed 
outward.  They were NOT affected by the collision, with ONE exception:  
being smoothly dispersed, the hot gas (red) really collided – and got left 
somewhat behind in the collision, as you can see!  That is why the red 
patches are displaced from their parent clusters of galaxies! 
 

Most of the mass of the clusters of galaxies is NOT the galaxies themselves, 
but rather is your Dark Matter, Javian! 
 

When I was your age, Javian, it was believed that the Universe was made of 
only empty space, plus ordinary matter: and no one knew where most of the 
ordinary matter was hiding.  I was lucky to work with Dr. Herbert Friedman 
and we discovered the hot gas (red in the picture) in clusters of galaxies.  
But, although it was far more matter than had ever been found before, it was 
far from enough!  So there must be extra matter!  And that is your Dark 
Matter! 
 

But it could be determined that even the Dark Matter is not enough, and a 
few years ago a scientist just down the hall from me (Professor Adam Riess) 
discovered the Dark Energy (the black background in the photo)! 
 

Astronomy and Physics advances are the most exciting things that are 
happening in our world today.  The key to becoming a physicist is 
learning mathematics very thoroughly.  Stick with math and physics, 
Javian …. and the Universe can be yours! 
 

Cheers, 
 
 
 
 
 
Professor Richard Conn Henry 
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