313
Inverse square law for gamma rays
Apparatus: 
GM-tube, LED counter, stop-watch, metre ruler, set square, gamma source (Caesium-137), clamp with rubber covers, spill tray, local rules sheet.

Procedure:

1.
Read the sheet “Local rules for the use of sources of ionising radiations by students”

2.
Connect the GM-tube to the counter and switch on the counter. (See your teacher if you need help.)


Set the working voltage to 450 volts and allow the apparatus to warm up for a minute.

3.
Without the radioactive source present find the background count, B over a period of one minute.
 

4.
Ask your teacher to show you how to set up the apparatus as shown in the diagram above with 


distance,  d set initially at 10 cm.. This distance is measured from the notch on the gamma source 
to the nearest side of the Geiger-Muller Tube. 

5.
Find the uncorrected count, Cu by measuring the counts recorded over a one minute period.

6.
Calculate the corrected count, C by subtracting your background count, B. 

7.
Repeat stages 4, 5 and 6 for values of d of 12, 14, 16, 18 and 20cm. 

8.
Tabulate your measurements with additional columns showing the values of: 


1/d2; log(C) and log (d). Do not forget to show the units used in all of your column headings.
10.
Draw a graphs of:


(a) Corrected count (C / min–1) against 1 / (distance/cm)2



(b) log (C / min–1) against log (d/cm)

11. 
Using both of your graphs explain whether or not your data verifies the inverse square law for gamma radiation which states that the corrected count, C should be inversely proportional to the square of the distance, d.

12.
(a) Estimate the percentage uncertainty in your 10cm distance measurement.

(b) By referring to your graphs comment on the reliability of your data.


(c) How could the reliability have been improved?


(d) Your distance measurements probably contain a source of systematic error. Explain why. 
(e) How would the radiation intensity (the corrected count) vary with distance for a parallel beam of gamma radiation (that is a beam that would ‘look’ like a laser beam)?
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