


Observe Model Particles: U.S. Pennies

Name ________________


Date ________________

Particle physicists use graphs like the one shown on this page to look at the results of their experiments. By putting mass readings on a histogram, they can see that the peaks show separate particles or different versions of the same particle. 
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So, what do pennies have to do with particle physics? Pennies have an inner structure that you can discern without cutting them open, just like protons have quarks inside of them, which particle physicists can see from the results of scattering experiments. 

Over the span of months, many of us probably will let unspent pennies pile up in a bowl, or on a shelf, or in several coat pockets. YOU might never think to measure the mass of each one, but WE have. However, you can go ahead and analyze the data. You'll find that the interior of pennies is a lot more visible on a histogram than when the penny is in the palm of your hand.

For this activity, you become a particle physicist studying the particles produced in a collision at Fermilab. You will fine-tune 150 pennies (particles) by the minting year. You will determine how many different particles were produced based on their differing masses.

Design a data table that shows the year each penny was minted and its mass.

Get a sheet of graph paper and design a histogram that plots mass verses number of pennies with that mass.

Answer the questions using complete sentences.  Show all calculations.

1. How many types particles were produced in the collisions in this study?  How can you tell?

2. During what year did pennies change mass?

3. When you include all of the minting years of pennies on the graph, how do the differing heights of the two peaks tell you which one is made of older pennies?

4. Assuming pennies were originally made of 100% copper, what metal could be sandwiched inside of a copper shell to account for the newer mass of pennies? Design a data table and procedure for finding the density of the newer penny.  Use a density chart to identify the metal inside the penny.

5. *If you added 100 more pennies to this data set of 150, the columns would reach the top of the graph long before you could finish. Suggest two ways to change the graph that would accommodate the additional data.

6. Which year is represented by the most pennies? By the second most? By the third most? What would you graph instead of mass to make these answers immediately evident?

7. What is the approximate average mass of the older types of pennies?
8. What is the approximate average mass of the new types of pennies?
