Ch.02 Neutrons Interactions

Introduction

Radioactive Decay:








Probability of interactions is the decrease in intensity:  













Number and weight fractions:
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Using Online Databases for Cross sectional data
https://nds.iaea.org/exfor/servlet/E4sMakeE4
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Homework Problems
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example, if the neutron energy E is greater than the first three energy
levels E1, E2, or E3, then following the inelastic scatter the neutron
would have energy E0= E�E1, E�E2, or E�E3. This is illustrated in
Fig. 2.11. The peaks, however, are slightly smeared over energy, since
as in elastic scattering conservation of momentum requires that a
neutron deflected through a larger angle will lose more energy than
one deflected through a smaller angle. As the energy of the incident
neutron increases, the spectrum of scattered neutrons can become
quite complex if many states can be excited by the neutron’s energy.
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Problems



2.1. Neutrons impinge on a material with a cross section of
� = 0.8 cm�1. How thick must the material be if no more than
5.0% of the neutrons are to penetrate the material without
making a collision? What fraction of the neutrons make their
first collision within the first 2.0 cm of the material?



2.2. The uncollided flux at a distance r from a point source emitting
neurons is given by Eq. (2.9).



a. If you are 1 m away from a very small 1-Ci source of neutrons,
what is the flux of neutrons in n/cm2/s, neglecting scattering
and absorption in air?



b. If a shield is placed between you and the source, what
absorption cross section would be required to reduce the
flux by a factor of 10?
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Solve[N235/ (N235 + 238 /235 N238) == 0.007, N238]
eW = N235 / (N235 + 140.06902761104442 N235)

{{N238 - 140.069 N235} }

0.00708873
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For Thermal Neutrons, the cross-section
of interestare are

Fast

@ Absorption X-sections

(n,capture) U-233 45.5 b; Th-232 7.35 b; U-238 2.68 b;
U-235 98.8 b; Pu-239 269 b

@ Fission X-sections = 5
(n,fission) U-233 529 b; U-235583 b; Pu-239 748 b
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