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Outline
● Goals of the Experiment
● Theory: 

– Compton Scattering 

– Attenuation

● Experimental Setup
– Overall Setup 

– Scintillator

● Attenuation
– Data Collection

– Finding the Linear Attenuation Coefficient

– Compton Scattering Cross Section

– Bonus: Attenuation through lead



  

Goals

● Measure attenuation 
coefficients 
– Thickness vs intensity

– In different materials

● Find the Compton scattering 
cross section per electron
– Compare to predicted models 



  

Compton Scattering
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Attenuation

3 interactions:
– Photoelectric 

– Compton

– Pair production



  

Overall Experimental Setup

Block



  

In the Scintillator
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1. Energized electron in atoms emits photon
2. Compton Scatter
3. Photons hit metal plate—photoelectric effect
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Data Collection

● 4 thicknesses for each material
● 5 runs at each thickness 
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Finding Intensity Ratio

1. Fit to Gaussian to 
each run

2. Summed counts 
within 2 sigma = 
intensity

3. Averaged the 5 
intensities
– Std was the error in 

the intensity 

● Initial intensity-no 
scattering block



  

Linear Attenuation Coefficients-Plastics



  

Compton Scattering Cross Section



  

Error

● Approximated background noise as constant
● Approximated detector as a point (small)

– Measure intensity too high for our model

– Would lower the intensity ratio mu   sigma



  

Bonus Round: Linear Attenuation Lead



  

How Well is the Howitzer Shielded?



  

Summary

● Linear Attenuation Coefficients - 4 materials
● Compton Scattering cross section for electron

– within 1 std of Klein-Nishina  

●  Linear attenuation of lead 10 times more than 
plastic 


