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Fissile Fuel:

(B/A)/MeV per nucleon
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Fig. 6.3 Average binding energy per nucleon of the stable nuclei as a function of
mass number (Ref. 2.1).
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Fig. 11.21 Mass distribution of fission fragments.
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Fig. 11.20 Fission cross-sections, schematic, as a function of neutron energy. (a)
2JSU, (b) ZJKU,




Nuclear Reactor =
Fissile Fuel +

Neutron Moderator +
Coolant +

Control Mechanisms +
Neutron Reflector +
Support Structure +
Radiation Shielding +

Containment.
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Moderator & Coolant:

Slowing Down Parameters of Typical Moderators

Number of
collisions
from 2 MeV
Moderator A p ¢ pl g/cm’] toleV ¢S {cm ™) £2./3,
H 1 0 1 gas 14 — —
D 2 111 125 gas 20 — —
H,0 — — .920 1.0 16 1.35 71
D,0 — — .509 1.1 29 0.176 - 5670
He 4 360 425 gas 43 1.6 X 1073 83
Be 9 .640 .209 1.85 69 0.158 143
C 12 716 158 1.60 91 0.060 192
238y 238 .983 .008 19.1 1730 0.003 .0092
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All Things Great and Small...

Detection Method

Object Size

Typical Objects

Light Microscopy

10" m

groups of cells

Electron Microscopy

10° - 10° m

individual cells, large
molecules, grain
structure

X-ray Diffraction

10° - 10°m

crystal structure

Neutron Diffraction

10" m

crystal structure

Nuclear & Particle
Physics

<10% m

nuclei, subatomic
particle

Neutron (and X-Ray) Diffraction

plane normal




Careers in the Nuclear Area

General Area

Undergraduate
Area of Study

Graduate School

Reactor Engineering:

Thermalhydraulics

Materials

Core Physics

Mech. Engineering
Engineering Science

Materials Engineering
Physics
Chemistry

Engineering Science
Physics

McMaster

Toronto, McMaster

McMaster, Toronto,
Ecole Polytechnique,
New Brunswick

Materials Science

Physics
Chemistry

McMaster, Toronto

Nuclear Medicine

Engineering Science
Physics

McMaster, Toronto,
New Brunswick,

Biology McGill, B.C.
Health and Radiation | Physics McMaster
Physics Biophysics

Chemistry

Engineering Science

Nuclear and Particle
Physics

Physics

Toronto, B.C.,
Carleton, Queens,
McMaster, McGill




