Sarah Borenstein

PhET Simulation-Rutherford Scattering

Purpose:  Students will gain an understanding of how scientists gather information using indirect evidence.  

Set-Up:  Journal writing, computer with projector.  Can be done as a demonstration by the teacher or students with access with computers

Quick Write-

How do we know that atoms exist?  

How do we know the different parts of the atom if they can’t be seen?  

Background information: 
Often we can look at or touch an object to learn about it. Sometimes, objects are 

too small or too large for us to learn about them this way. When this happens, we 

need to use indirect measurement techniques. Ernest Rutherford realized that atoms and the building blocks that make up an atom are much too small to be measured directly (say, by using a ruler or other measurement device).Rutherford and his colleagues designed an experiment to measure the characteristics of atoms indirectly. The scientists used a thin piece of gold foil at which they directed alpha particles, which were like very small bullets. Though they could not see the atoms in the gold foil, they knew that if they watched where the alpha particles went after hitting the gold foil, they could draw conclusions about what was inside of the gold atoms. When the alpha particles exited the foil after colliding with the gold atoms in the foil, they were detected with a specially designed screen that Rutherford placed around the experiment. The screen would light up at the point of the collision where the alpha particles struck it. 
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Directions:

Open up the simulation “Rutherford Scattering.”

· Either type in: http://www.colorado.edu/physics/phet  or Google “phet” to get to the website.

· Click on Play with Sims, then click on Chemistry on the left side.   Click on Rutherford Scattering.

1. Pretend you are Dr. Rutherford and you are watching this experiment for the first time.  What are your initial thoughts on what you are seeing?  

2. Use the features in the sim to help prove your thoughts.  Explain what you changed in the data table below.    

	Variable changed
	Observation
	Possible explanation of the result

	
	
	

	
	
	

	
	
	


3. What do think an alpha particle is?  Be sure to explain your thinking.

4. Pretend you are Dr. Rutherford again.  What conclusions would you make about what you saw after changing the variables?  What additional questions do you still have?  

5.  In your lab groups, brainstorm some ideas of things that exist that you cannot    actually see.  Pick one and devise an experiment that could prove its existence.  

EXTENSION ACTIVITES

· Role-playing-pretend you are Dr. Rutherford and you are presenting your findings to other scientists.  

· Research why radioactive material is dangerous to living things.  

· Research the different models of the atom and explain why the models have changed over time (can be done as a jigsaw). 
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