The History of the Atom Computer Lab

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

Bell Ringer Questions-

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. 

Directions:

Open up the simulation “Rutherford Scattering.”

· Go to this website:  http://phet.colorado.edu/en/simulation/rutherford-scattering 
· Click on RUN NOW!

· Open the Plum Pudding atom.  
· On the right hand tool bar, click “Show Traces”.
· On the left hand tool bar, click the red circle with the “0” in side (the gun).
1. Describe the interaction between each subatomic particle and an alpha particle.  

2. If you were J.J.Thomson, how would you explain what is happening?

· Open the Rutherford Scattering simulation and explore.  
· On the right hand tool bar, click “Show Traces”.
· On the left hand tool bar, click “Turn on the gun”.
1. Record at least one (more if you like) interesting thing you notice.
2. Imagine you are Dr. Rutherford and you are watching this experiment for the first time.  What are your initial thoughts on what you are seeing?  

3. 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

	
	
	

	
	
	

	
	
	


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

5. Imagine 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?  

6. 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.  

7. Again imagine you are Dr. Rutherford; how would you present your findings to other scientists.  
8. What are the differences between Thomson’s experiment and Rutherfords’?

9. Why are the paths of the alpha particles in each atom different?

Using the model’s below, draw what the scientists’ view of the atom was.  Be sure to label any subatomic (protons, neutrons, electrons) particles and/or the nucleus.


   Early scientists




    J.J. Thompson


      Rutherford





 Bohr

10. Describe the current atomic model.







