The cloud chamber

The cloud chamber is a piece of apparatus that is used to show the tracks of radioactive particles. It is particularly good for alpha particles. It was first used in the 1930s but has now been mostly overtaken by the bubble chamber for research.

There are two main types of cloud chamber - the expansion cloud chamber and the diffusion cloud chamber. We will just look at the second type
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A plastic container is divided in two by a black plastic plate. Below this plate is placed dry ice (solid carbon dioxide) which is held in position by a sponge pad.

A very weak alpha source is fixed into the side of the top section so that alpha particles are emitted across the top chamber just above the dividing plate.

There is a felt ring round the top which is soaked with methylated spirit so that when the perspex lid is put on the top chamber is filled with methylated spirit vapour. The lid should then be rubbed to give it a static charge.

The tracks of alpha particles should then be seen crossing the black plate if the chamber is viewed from the top. If often helps to shine a light at an angle to the top chamber as shown.

How it works

The dry ice is very cold and so the air and methylated spirit vapour mixture just above the black plate is much colder than it is higher up in the chamber. Now when vapour cools it condenses and so a fine cloud of droplets is formed.

However, when alpha particles pass through the chamber, ions are formed in the meths-air mixture. The methylated spirit condenses much more easily on the ions than it does on uncharged atoms and so a line of droplets is formed along the line of ions.

It is important to realise that you are looking at meths droplets and NOT at the alpha particles themselves. If you are very lucky you may see the collision between an alpha particle and a nucleus, the track will bend sharply.
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If an alpha particle hits a nucleus that is more massive than it is then the alpha and nucleus will separate at an angle greater than 90o. If it hits a nucleus that is less massive then this angle will be less than 90o and if it hits a nucleus of equal mass the angle will be exactly 90o.

Cloud chambers show lines of methylated spirit droplets that mark the path of a radioactive particle.

You may need to level your cloud chamber to stop the cloud drifting to one side.

Cloud chambers will work to show the passage of beta and gamma radiation but because they produce so few ions the effects are very difficult to see. In school we only use cloud chambers to detect alpha particles.

The greater the energy the longer the track.
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