Where Do the Elements Come From?
Figure 1 shows the Periodic Table of the Elements according to astronomers. The pink boxes
are elements that were created at the beginning of the Universe in the Big Bang. The purple boxes
are elements cooked up in stars over billions of years of nuclear fusion. Most of these elements would
be forever trapped inside stars if it weren’t for some stars going supernova and exploding them out
into space. Massive stars can fuse up to Iron, as well as small amounts of slightly heavier elements.
The orange boxes are elements that are made in supernova explosions themselves. There’s enough
energy in the explosion to fuse elements much heavier than Iron, all the way up to Plutonium or
so, which is the heaviest, naturally occurring element. The gray boxes are all elements that don’t
exist naturally, but are man-made in huge particle accelerators and other physics laboratories on
Earth.

Figure 1: The Astronomer’s Periodic Table of the Elements.

Let’s find out how the Universe would be different if there weren’t supernova to release many
of the elements made in stars and also to make the heavier elements.
For each item below, list a few elements from the Periodic Table that are commonly found in
the object. Then, using Figure 1, decide whether that item: a) didn’t need supernova, b) probably
needed supernova, or c) definitely needed supernova.
Developed by Dr. Jeffrey M. Silverman (jsilverman@astro.as.utexas.edu). Any opinions, findings, and conclusions
or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of
the National Science Foundation.
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1. The Sun and Other Stars

2. Planet Earth

3. TVs, Cell Phones, and Computers

4. You and I

In conclusion, a Universe without supernova would be pretty boring! We’d have the Sun and
other stars, but there would be no Earth, let alone plants or animals or buildings or people!
So look around you: practically all the things you see are made of elements that were cooked
up and released in supernova explosions many billions of years ago, before the Sun was born. Even
each one of us is made of elements that came from supernova explosions. American astronomer
Carl Sagan used to say that we are all made of star stuff and its literally true!!!

2

