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Equipment 

About 450V to enable 
radiation counts from 
the GM tube 

Geiger-Muller (GM) tube 

Radioactivity counter 
(set counts per 100s for background, and 
counts per 10s during Pa decay 
experiment). 

Gloves for handling  
Pa generator 

Retort stand 
to hold GM tube 
steady 

Pa generator (DON’T 
OPEN INNER BOTTLE) 

Tray and block 

Pa generator outer 
container 



Always transport the Pa generator back to the store cupboard via the 
‘Radiation bucket.’  
 
Teachers: Always sign out (and then sign in) the Pa generator 
from the store cupboard. 



Make sure you point the GM tube 
in the middle of the upper  
layer of liquid in the Pa generator  
(it will naturally separate 
into two layers) 

If you don’t point the 
GM tube horizontally 
you may detect 
some of the 
other radiation from 
the Uranium or Thorium 
atoms in the mixture. 
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The beta emission of 
Pa-234 is what we wish to 
record, not Thorium-234! 



* Shake Pa generator and start recording counts (a printed table or directly into a 
spreadsheet) per 10s every ten seconds.  
 
* The counter will display the results for three seconds before starting to count again. 



Work out the background level 
after you have finished the experiment 
i.e. what the asymptotic counts per 10s 
is after 416s. 
 
Note the Pa generator will contribute to 
the background so better to use this in 
situ rather than measure a background 
without the Pa generator. 
 
Alternatively measure the background 
level before you shake the Pa generator. 

Data collection – it is every 13 seconds, 
so prepare a table in advance!  
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Find the half life from the gradient of 
ln A vs t graph. 

loga b
b a



In this experiment an initial activity of about 334Bq decays by a factor of two every 73s. 



In this case, estimate the half life to be about 73.0s.  About 70+/-5 seconds is reasonable. 




