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PAG7: Investigating ionising radiation
7.1 Investigating the random nature of radioactive decay

STUDENT
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Introduction
In this experiment you will be using a Geiger-Műller tube and counter to measure the radioactive decay of a radioactive object. There are a number of relevant points which will be observed relating to radioactive decay and its measurement.
Aim
· To obtain evidence to support the random nature of radioactive decay
· To use radioactive materials safely
· To use detectors of radioactive decay
Intended class time
· 45 to 60 minutes
Equipment 
· radioactive object such as a gas mantle in a sealed plastic bag or thoriated welding rod
· Geiger-Műller (GM) tube
· counter
Health and safety
Standard operating procedures as detailed in CLEAPSS L93 (pages 21 to 23) should be issued to learners and read by them prior to starting the practical activity.
If using a gas mantle, keep this within its sealed plastic bag.
If using a thoriated welding rod do not abrade or cut the rod, as damaging the surface of the rod will release particles.
Procedure
1. Set up the GM tube so that it is vertical.
2. Connect the GM tube to the counter and select a 10 second count time.
3. Place the radioactive object immediately above the GM tube.
4. Take ten separate readings of the ten second count time.
5. Use a suitable technique to present your data graphically.
6. Incorporate class data to include other groups’ readings in the overall data set.
A data logger can be used to gather more data which could support the hypothesis.


Extension Opportunities - Evaluating the Outcome
1. Detail the safety considerations taken in carrying out this activity.
2. Make a written comment on your measurements.
3. Comment on the change observed when adding class data.
4. The ‘rule of thumb’ for an acceptable range of readings is a range of plus or minus three times the square root of the mean value, about the mean value. Do your results comply with this criterion?
5. What is the effect of background radiation on this activity?
Recording
Appropriate evidence for the Practical Endorsement is the data collected from your group in a clear and logical format. In addition you should have created a graphical representation of the data and then incorporated class data.  All work should be clearly dated.

Whilst carrying out this activity you should have demonstrated an awareness of the safety procedures necessary when using radioactive materials. Noting these in a clear and concise way would support your knowledge of this which may be assessed in the written examination.

Similarly, identifying your observations from your data will support understanding of this aspect of radioactive materials.
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