CS714/814 Fall 2013


Assignment 5 (Neutron Transport Simulation)


Due on: Nov. 20, 2013. 
Total points: 100 




1. Elastic Neutron Scattering Problem
a. Write a program to implement the neutron transport algorithm for neutron scattering through a plate. Assume t =1 and pc=ps/3. Find the transmission, reflection, and absorption probabilities for the mean free path ( equal to from 0.01, 0.05, 0.1, 0.5, 1, 5, and 10. Use 10,000 neutrons in each situation. Plot a graph and display the transmission, reflection, and absorption curves.
b. Choose t=1 and pc=ps, Find the transmission, reflection, and absorption probabilities for the mean free path ( equal to from 0.01, 0.05, 0.1, 0.5, 1, 5, and 10. Use 10,000 neutrons in each situation. Plot a graph and display the transmission, reflection, and absorption curves.

2. Inelastic Neutron Scattering Problem
In problem 1, we assumed elastic scattering, i.e., no energy is lost during scattering. Here we assume that some of the neutron energy E is lost and that the mean free path is proportional to the speed and hence to 
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. Modify your program so that a neutron loses a fraction f of its energy at each scattering event, and assume that 
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. Use 10,000 neutrons in each situation. Consider that f = 0.05, 0.1, and 0.5, plot graphs and compare with your results in 1.a.
3. Transmission through Layered Materials

The power of the Monte Carlo method becomes apparent when the geometry of the material is complicated or when the material is spatially nonuniform so that the cross sections vary from point to point. A difficult problem of current interest is the absorption of various forms of radiation in the human body.

Consider two plates with the same thickness t = 1 that are stacked on top of one another with no space between them. For one plate, pc=ps, and for the other, pc=2ps, i.e., the top plate is a better absorber. Assume that (=1 in both plates. Use 10,000 neutrons in each situation. Compare the transmission, reflection, and absorption rates when the neutrons come from the top plate and the bottom plate. Does it matter which plate receives the incident neutrons?
Delivery form
The delivery form of the assignment should be a document with the program printout and the corresponding graphs or result tables. Analyze your computational results.
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