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Inverse square law 

Objective 

To explore the relationship between the distance from a radioactive source and the 

intensity of radiation 

Apparatus 

GM(Geiger-Muller) tube detector, operational source check(Co-60), 12 inch ruler 

Theory 

Radiation intensity (exposure rate) from a point source decreases with distance, 

due to divergence of the beam. It is governed by the inverse square law, which 

states that the exposure rate from a point source of radiation is inversely 

proportional to the square of the distance. If the exposure rate is    at distance   , 

then the exposure rate   at another distance    is given by 

     (
  
  
)

 

 

N  
 

  
 

Procedures 

1. Put the source at different distances from 1 to 6 between the source and the 

counter 

2. Record the reference rays (background). 

3. Two measurements are taken of the distance N1 and N2 

4. Measurement the average counts Nav 

5. calculate the count net N = Nav-NB 

6. Plot the count N vs. distance d  
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Worked Example  

The exposure rate from a fluoroscopic X-ray machine is 5 R/min at 50 cm. What 

would be the exposure rates at (i) 40 cm, and (ii) 60 cm?  

   = 5 R/min,    = 50 cm,   = 40 cm,    = ?  

     (
  
  
)

 

 

     = 5 R/min × (50 cm/40 cm)
2
  

     = 7.81 R/min 

   = 5 R/min,    = 50 cm,    = 60 cm,    = ?  

   = 5 R/min × (50 cm/60 cm)
2 

     
 = 3.47 R/min 

 

 


