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Purpose
● Measure the velocity 

distribution of 
neutrons inside the 
reactor
– Find the neutrons most 

probable velocity

● Calculate the neutron 
density and flux inside 
the reactor

MIT Nuclear Reactor Core



  

How are Neutrons produced?
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Slowing the Neutrons

● U-238 only reacts with slow 
neutrons

● Moderator – slows down 
neutrons (water)

● Result: Velocity Distribution
● Thermal Equilibrium O
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Maxwell-Boltzmann Distribution



  

Overall Experimental Setup
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Low Efficiency Detector

● Made of BF3 

● Efficiency follows 1/v
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Data Collection



  

Near

● Different 
velocities don't 
travel far 
enough to 
separate

● Convolution

1 2 3 Convolution



  

Midrange

● Wider than Near
● Combination of 

Triangle and 
Maxwell-
Boltzmann



  

Far

Maxwell-Boltzmann

+ Velocity 



  

Problems Fitting

● Graph is a 
minefield for 
gradsearch

● Triangle has 
lower Reduced 
Chi Square



  

Calculating Intensity

Use near scan data:

 



  

Calculating Neutron Flux 

 

● If Maxwell-Boltzmann was reliable, could have 
calculated neutron density in the reactor using:



  

Summary
● Time of Flight measures were taken at 3 

distances
● Near was represented by triangle (chi squ = 

1.01)
● Far scan was inconclusive - fits multiple 

distributions
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Log-Log Plot



  

Outline:Notes to me
●  Purpose of Experiment
● Theory:

– Maxwell bolt

–

● Collecting Data: Exp setup, reactor equation
● Data Analysis: Fitting tri vs 
● Interpretation of 3 graphs:triangle, max bolt, mix

–

● Sneak peak into finding galactic arms


