
Nuclear Energy
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TOPICS in Nuclear Fission

I Def. Binding energy ; The binding energy per nucleon
curve ; Calculation of energy released in fission of 235U.

I The energy barrier. Tunelling. The reaction

n + 235U → 235U∗ → fission products (1)

The energetics of this reaction. Krane and AJ ( compare
238 and 235 in this respect).

I Cross-section. Definition. Classical model. Using formula
for reaction rate per unit volume. Macroscopic
cross-section. neutron flux.



I Nuclear Reactors. Moderators. Average energy 2 MeV of
fast neutrons released in initial fission ( See Graph in Fig.
13.13 of Krane ). Graphs of x-sections for neutron-induced
fission of 235U as a function of energy from 1− 2 MeV
down to fractions of an eV. Temp. of reactors e.g 500 K for
PWR. Thermal neutrons around 0.5eV .

I Calulation related to moderation. Formula for energy lost in
elastic scattering. Deriation.

I Types of Nuclear Reactors. PWRS, BWRs. Other modern
designs. Breeder Reactors.

I Nuclear Waste. Definitions of HIgh level, intermediate and
low level waste. Biological effects of radiation.

I The Oklo natural nuclear reactor. Calculation of lifetimes.
Estimate of the 2 billion years.
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