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PAG7: Investigating ionising radiation
7.3 Investigating the half-life of radioactive materials
STUDENT
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Introduction
In this experiment you will be using a Geiger-Műller tube and counter to take measurements to obtain data regarding the pattern of radioactive decay of a particular substance and to use this data in determining its half-life.
Aim
· To obtain data to allow plotting of activity against time
· To use radioactive materials safely
· To use detectors of radioactive decay
Intended class time
· 60 to 90 minutes
Method A) Protactinium Generator
Equipment 
· radioactive source: protactinium generator 
· Geiger-Műller (GM) tube
· counter
· stop-clock or data-logging system
Health and safety
Standard operating procedures as detailed in CLEAPSS L93 ‘Managing Ionising Radiations and Radioactive Substances in Schools and Colleges’ (pages 21 to 23) should have been issued to students. Staff should ensure students have been shown how to use the materials safely, and that they have seen and understood the relevant standard operating procedures.
All generators should have been inspected for leaks or damage, and if you observe anything which may compromise your safety, notify your teacher immediately.
You should have been made be aware of:
· the need to keep the container upright
· the need to work over a plastic tray to contain any spillages
· the need not to hold the container for longer than is necessary
· the need to wear a lab coat and appropriate eye protection.


Procedure
1. Shake the container to initiate the decay.
2. Place the detector close to the level at which the liquids separate.
3. Take readings at suitable time intervals.
4. Take sufficient readings for your required investigation.
5. Plot count against time and use your graph to determine the half-life of the material.
Extension Opportunities - Evaluating the Outcome
1. Detail the safety considerations taken in carrying out this activity
2. How have you taken into account the effect of background radiation on this activity?
3. Demonstrate that half-life is consistent over time.
4. Use your value for half-life to predict an activity at a specific time and then use your graph to observe how accurate this prediction is.
Method B) Using an Ionisation Chamber

Equipment 
· radioactive source in sealed container
· ionisation chamber
· picoammeter
· stop-clock or 0 to 1.0 V data-logging system
Procedure

1. Connect the squeezable bottle to the ionisation chamber.
2. Open the clamp and squeeze the bottle 3 times.
3. Use an appropriate meter to measure the ionisation current or the related potential difference.
4. Take sufficient readings for your required investigation.
5. Plot current or p.d. against time and use your graph to determine the half-life of the gas.
6. Alternatively; use a data logger with appropriate voltage interface to monitor the ionisation current and plot its decay to determine half-life.


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. How have you taken into account the effect of background radiation on this activity?
4. Demonstrate that half-life is consistent over time.
5. Use your value for half-life to predict the activity at a specific time and then use your graph to observe how accurate this prediction is.

Recording

As evidence for the Practical Endorsement you should have the data collected from your group in a clear and logical format. All work should be clearly dated.

In addition, in preparation for the assessment of practical work in the written examinations you should have demonstrated an awareness of the safety procedures necessary when using radioactive materials and recorded appropriate observations from your data and completed the extension tasks.


This document may have been modified from the original – the master version is on the OCR qualification page.
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