
Heather Bailey 

Beat Assignment with SOT 

 

NASA now has direct proof that dark matter exists. Pictures taken from the Chandra x-

ray observatory show the collision of two large clusters of galaxies. The information in 

the images… gives the scientists the proof they need.  According to Dr. Pamela Gay, 

dark matter is a substance that makes up a majority of the universe. We asked her why 

proof is so important.  

SOT 

TRT: 9 

OUT: OF OUR UNIVERSE 

WE HAVEN’T BEEN ABLE TO DETECT EVEN ONE PARTICLE OF IT WITH 

CERTAINTY. … 

CLUES TO ITS IDENTITY WILL HELP US UNDERSTAND THE BULK OF OUR 

UNIVERSE. 

The search for more evidence continues. 

 

 

 



 

From NASA/Chandra: “NASA Finds Direct Proof of Dark Matter” 

 

NASA Chandra 

 

This composite image shows the galaxy cluster 1E 0657-56, also known as the “bullet 

cluster.” This cluster was formed after the collision of two large clusters of galaxies, the 

most energetic event known in the universe since the Big Bang. 

 

image 

Credit: X-ray: NASA/CXC/CfA/M.Markevitch et al.; Optical: NASA/STScI; 

Magellan/U.Arizona/D.Clowe et al.; Lensing Map: NASA/STScI; ESO WFI; 

Magellan/U.Arizona/D.Clowe et al. 

Observation Dates 2004: Aug 10, 11, 14, 15, 17, 19, 24, 25 

Observation Time 140 hours 

Release Date August 21, 2006 

 

Hot gas detected by Chandra in X-rays is seen as two pink clumps in the image and 

contains most of the “normal,” or baryonic, matter in the two clusters. The bullet-shaped 



clump on the right is the hot gas from one cluster, which passed through the hot gas 

from the other larger cluster during the collision. An optical image from Magellan and 

the Hubble Space Telescope shows the galaxies in orange and white. The blue areas in 

this image show where astronomers find most of the mass in the clusters. The 

concentration of mass is determined using the effect of so-called gravitational lensing, 

where light from the distant objects is distorted by intervening matter. Most of the matter 

in the clusters (blue) is clearly separate from the normal matter (pink), giving direct 

evidence that nearly all of the matter in the clusters is dark. 

 

The hot gas in each cluster was slowed by a drag force, similar to air resistance, during 

the collision. In contrast, the dark matter was not slowed by the impact because it does 

not interact directly with itself or the gas except through gravity. Therefore, during the 

collision the dark matter clumps from the two clusters moved ahead of the hot gas, 

producing the separation of the dark and normal matter seen in the image. If hot gas 

was the most massive component in the clusters, as proposed by alternative theories of 

gravity, such an effect would not be seen. Instead, this result shows that dark matter is 

required. 

 

See the full article here. 


