
 

 

Stars: The Element Factories of the Universe 
The universe began 13.7 billion years ago with the Big Bang, a massive expansion of space and 
time after which the entire universe was formed. This expansion of space and time created the 
three lightest elements: hydrogen, helium, and lithium. Hydrogen and helium are the two most 
common elements in the universe, making up over 98% of all matter.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It’s important to take a step back and learn about elements before we continue. Atoms, which 
make up everything, are composed of protons, neutrons, and electrons. Protons are positively 
charged, neutrons carry no charge, and electrons have a negative charge. The element an atom 
is depends on the number of protons it contains. Hydrogen atoms contain one proton, helium 

contains two, and lithium three. The number of protons is 
the element’s “atomic number”. Hydrogen is atomic number 
1 on the periodic table, which lists all the known elements. 
Naturally occurring elements have up to 92 protons. 
Elements above atomic number 92 are created artificially in 
a lab and generally only exist for microseconds. Neutrons 
determine the isotope, or variant, of an element. Hydrogen-
1, having no neutrons, one proton and a mass of one, is the 
base (most common) form of hydrogen. Hydrogen-2, called 
deuterium has one neutron and one proton, and hydrogen-3 
has two neutrons and one proton. Both neutrons and 
protons are found in a central region called the nucleus and 

add together to determine the atom’s mass. Each neutron and proton are given a mass unit of 
one so if you have two neutrons and two protons, the atom’s mass would be four. Electrons are 
the third subatomic particle and determine an atom’s charge. They orbit around the nucleus 
and determine how an element behaves including how it interacts with other matter. Atoms 
that have the same numbers of protons as electrons are neutral, whereas atoms with more or 
fewer electrons are charged and will “stick” electrostatically to other charged surfaces. 
 



 

 

The first known particles created following the Big Bang were protons. As the expanding 
universe began to cool, these protons bound to electrons, creating the lighter elements.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Reading Comprehension Questions:  
 

1. How old is the universe thought to be?  
2. What  
3. Create a  
4. If  
5. Which subatomic particle determines how an atom interacts with other atoms?  
6. What temperature is needed to fuse silicon atoms into iron?  
7. Why  
8. Describe a  
9. Describe the composition of humans.  
 
Extension Questions 

 
10. Describe what is meant by the following two quotes: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Reading Comprehension Questions: Answer Key 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
References 
Christlieb, N., Bessel, M.S., Beers, T.C., Gustafsson, B., Korn, A., Barklem, P.S., Karlsson, T., 

Mizuno-Wiedner, M., and Rossi, S. (2002). A stellar relic from the early Milky Way. 

Nature 419: 904-906. 

Cowan, J.J., and Sneden, C. (2006). Heavy element synthesis in the oldest stars and the early 

Universe. Nature 440: 1151-1156. 

Griffith Observatory. Elements. Ahmanson Hall of the Sky. Retrieved from 

http://www.griffithobservatory.org/exhibits/hallofthesky_elements.html 

Iyer, S. (2009, Sept 27). Building Blocks of Life. ASU - Ask A Biologist. Retrieved from 

http://askabiologist.asu.edu/content/atoms-life 

Los Alamos National Laboratory. (2016). How to Use the Periodic Table. Retrieved from 

http://periodic.lanl.gov/use.shtml 

Rose, C. (2015, Mar 22). Astrophysicist Neil deGrasse Tyson’s One-Man Mission. 60 Minutes. 

Retrieved from http://www.cbsnews.com/news/neil-degrasse-tyson-astrophysicist-

charlie-rose-60-minutes/ 

Royal Society of Chemistry. (2016). Periodic Table. Retrieved from http://www.rsc.org/periodic-

table 

Thielemann, F.-K., Brachwitz, F., Freiburghaus, C., Kolbe, E., Martinez-Pinedo, G., Rashcer, T., 

Rembges, F., Hix, W.R., Liebendorfer, M., Mezzacappa, A., Kratz, K.-L., Pfeiffer, B., 

Langanke, K., Nomoto, K., Rosswog, S., Schatz, H., and Weischer, M. (2001). Element 

synthesis in stars. Progress in Particle and Nuclear Physics 46.1: 5-22. 

Tyson, P. (2010, Dec 2). The Star in You. Nova. Retrieved from 

http://www.pbs.org/wgbh/nova/space/star-in-you.html  

Wallerstein, G., Iben Jr., I., Parker, P., Boesgaard, A.M., Hale, G.M., Champagne, A.E., Barnes, 

C.A., Kappeler, F., Smith, V.V., Hoffman, R.D., Timmes, F.X., Sneden, C., Boyd, R.N., 

Meyer, B.S., and Lambert, D.L. (1997). Synthesis of the elements in stars: forty years of 

progress. Reviews of Modern Physics 69(4): 995-1084. 

Worrall, S. (2015, Jan 28). How 40,000 Tons of Cosmic Dust Falling to Earth Affects You and Me. 

Book Talk. Retrieved from http://news.nationalgeographic.com/2015/01/150128-big-

bang-universe-supernova-astrophysics-health-space-ngbooktalk/ 


