Rutherford’s Experiment:
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1. Rutherford thought the atom was made up of empty space with positive charges spread throughout.  The “plum pudding” model of the atom is shown below.
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Why did he originally predict that if he shot heavy alpha particles (mass of 4 amu) at the foil that all the particles would go straight through?

2. His initial hypothesis proved incorrect.  When he shot the alpha particles at the gold foil, MOST went straight through, but some were scattered and even reflected, as you can see from the picture above.  If the alpha particles have a positive charge (from the 2 protons it has), what kind of charge must the deflecting agent have? Explain.

3. Think about the alpha particles that were “bounced back.” What can you infer about the relative mass and density of whatever it bounced off of inside the gold atoms?  Explain.
4. What can you infer from the relative size of this thing inside the gold atoms if MOST of the alpha particles made it straight through as predicted?  Explain.

5. Below is a picture representing the deflection of some alpha particles and the straight path of others.  What part of the atom did Rutherford’s data conclude existed?  
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J.J. Thompson’s Experiment
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The picture shown above represents a cathode ray tube. A cathode ray tube has a cathode or negatively charged terminal. In a cathode ray tube, this terminal is a heated filament, much like the filament seen in a light bulb. The filament is contained inside a vacuum within a glass tube. Inside the tube, a beam is allowed to flow from the filament into the vacuum through slits. The flow is natural, not forced.  A metal plate, at the positive terminal, coated by phosphors is positioned inside the tube to detect the path of the beam.
1. On the diagram, label the cathode and the anode.   

2. When the cathode ray is at normal pressures, the cathode ray is not deflected by a magnetic field.  Which letter, A or B, represents the results at normal pressure?

3. When a vacuum is created by removing the gas inside the bulb, the beam is deflected towards the positive plate in the middle of the path.  Properly label the plates in the diagram with positive and negative symbols.

4. What can we understand about the composition of the cathode ray based on this type of deflection? Explain.

5. Thompson called the particles in the beam “corpuscles,” which were over 1000 times less massive than protons.  What do we call them today?
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Chadwick’s Experiment

In Chadwick’s experiment, he shot alpha particles at beryllium foil and found that in doing so, a beam (A) of particles was emitted from the beryllium.  When passed through a magnetic field, the particles were not deflected at all. He aimed to find out what these “beryllium rays” were made of.
1. What can be concluded from the data observed when the Be rays passed through a magnetic field?  Explain.

2. When the Be rays were shot at a piece of paraffin wax, a beam of particles massing approximately 1 amu were emitted from the paraffin (B).  Considering this particle was emitted upon bombardment with the particles from Be rays, what can we infer about the relative mass of the Be ray particles?

3. When the particles emitted from the paraffin passed through an electric field, they were deflected towards the (-) charge.  What does this tell us about the charge of the particles in the paraffin beam (B)?

4. Considering your answers to the previous questions, what particle did Chadwick discover?  Explain.

