TAP 521-5: A model for Rutherford scattering
Use a model such as the one shown below to investigate Rutherford scattering. A marble runs down a ramp, and then past a plastic or metal ‘hill’. The closer it gets to the hill, the more it is deflected.
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You will need:

· alpha scattering analogue apparatus

· talcum powder

· large sheets of white paper (A3 or larger)

What to do:

· Sprinkle some powder so that the track of the marble shows up.

· Start by investigating how much the marble is deflected when it is aimed at different distances from the hill. You need to measure two quantities, as shown below, d, the distance of the line of the original track from the centre of the hill and  the angle through which it is scattered.
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· Make sure that you always release the marble from the same point on the ramp.

· How could you make the marble travel more slowly? How will this affect its track? Test your ideas.

· Why does the marble never go over the top of the hill? Use the idea of energy conservation to explain your answer

Practical advice

The ‘hill’ is shaped to reflect an inverse square law of repulsion (its height varies inversely with radius, as required for gravitational potential energy in an inverse square law field). You might refer back to this and remind students about studying Coulomb’s law.  Talcum powder is useful for showing up the tracks of the marbles.

Students should appreciate that, provided the marble never starts higher than the top of the ramp, it will never reach the top of the hill.

If possible, it’s worth getting several gravitational model demos so students can work with them in small groups of three or four.  [The ‘models’ can also be used when studying gravity. Turned upside down to become a ‘potential well’ you can demonstrate ‘orbits’ and bound or unbound ‘particles’.]

Technicians note

The apparatus consists of a plastic or aluminium ‘hill’, a ramp and a steel ball bearing or glass marble (see, for example, Philip Harris item Q88290/4).

External reference

This activity is taken from Salters Horners Advanced Physics, section PRO, activity 11

