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FOREWORD

This publication, Principles of Nuclear Physics, has been
issued as a source of background information for students at-
tending the nuclear courses of the Atomic Weapons Training
Group, DASA. Students whose training in physics is incom-
plete, or who lack an understanding of the unclassified aspects
of nuclear phenomena as revealed by modern research, will
find the information in this publication of value in comprehend-
ing course material.

Because this publication deliberately has been slanted to-
ward a specific objective, it makes no claim of being exhaustive
or all-inclusive. Instructors will be glad to recommend stand-
ard texts available from the Atomic Weapons Training Group,
when further information is required.

Users of this publication are invited to report any errors,
discrepancies, or omissions they might find. Suggestions for
the improvement of future editions will be welcomed.

Sl . O

SAMUEL E, OTTO
Colonel, GS

Deputy Chief of Staff
Atomic Weapons Training
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B

Balmer series, 56

Barn, 135
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Beta decay, 71, 91ff
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Beta particle, 67
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149

Biological half life, 188

Bohr atom, 51ff
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Brownian movement, 21, 44f
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Calorie, 20

Capture reaction, 126f

Cell composition, 179f

Centigrade scale, 19

Chain reaction, 165ff

Chain reaction kinetics, 174ff
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Charges, 25ff :

Chemical reactions, 45

Compound, 45

Compound nucleus, 130

Compton effect, 116

Criticality, 167£f

Critical mass, 167

Cross section, 134ff, 142f

Cross sections, fission, 170f

Cross sections, fusion, 164

Cross sections, thermal neutron,
158

Curie, 98

D

DD reaction, 160ff

DT reaction, 160
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Daughter nucleus, 128
Decay (see type of)
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Delayed neutrons, 156
Detectors, neutron, 146
Deuteron, 75
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Dose rate, 183f
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Ionization, 89, 108f
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Ions, 108f
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K-factor, 166

Kelvin scale, 19
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Liquid drop theory, 152
Logarithms, 5ff
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Magnetic effects, 28

Mantissa, logarithmic, 7f
Mass absorption coefficient, 120
Mass defect, 79f

Mass energy, 39, 41

Mass per nucleon, 84
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Mean free path, 136
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Meson theory, 73
Metabolic half life,
Metabolism, 179
Metric system, 37
Mev, 41

Mixture, definition, 45
Moderation, 145f

Molecular motion, 20

Molecule, definition, 21, 45
Momentum, electromagnetic, 40
Momentum, principles, 15
Multiplication factor, 166, 173f
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N

N to p ratio, 68ff

N to p ratio curve, 70
Negative numbers, 4f
Neptunium series, 107
Neutrino, 74f, 93
Neutron biology, 177
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Neutron detectors, 146
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Neutrons, energies, 138f
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Neutrons, thermal, 139
Nuclear energy, 67f
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Spectral lines, 57
Spectrography, 51
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Speed of light, 30

Spin, angular momentum, 57ff
Spontaneous fission, 158
Stability, nuclear, 68ff, 96
Stat volt, principles, 27
Sustaining chain reaction, 166
Symbols, algebraic, 1f

T

Target nucleus, 124

Temperature, 19f

Temperature, velocity distribu-
tion, 23f

Thermal neutrons, 139

Thermal neutron cross sections,
158

Thermal neutron fission, 150

Thermal neutron reactions, 140f

Thermonuclear reactions, 159ff,
163

Thorium series, 105

Threshold energy, 132

Triton, 75

Tunneling, 90, 162ff

U

Units, summary, 42
Uranium series, 103ff

v

Valence, 45
Volt, principles, 27

w

Wavelength, 31ff, 39f

Wavelength, reciprocal, 32
Wave mechanics, 90
Wave-particle dualism, 78
Waves, electromagnetic, 29ff
Waves, longitudinal, 30
Waves, transverse, 29ff
Weight, principles, 13f
Work, principles, 16f, 38

Z

Zeeman and Stark effects, 57
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Nuclear forces, 66f

Nuclear reaction nomenclature,
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Nuclear stability, 68ff, 96
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Orbits, 52ff

P

Pair production, 73ff, 116£ff
"Parent', 105

Parent nucleus, 128
Particles, chart, 76f
Particles, elementary, 74
Pauli exclusion principle, 59ff
Periodic table, 49

Periodic table, principles, 47ff
Period, wave, 32
Photoelectric effect, 115
Photo-fission, 151

Photons, 34, 39

Pi, 1f

Pile, nuclear, 140

Planck's constant, 34, 39, 78
Positron, 67

Positron emission, 94
Potential, electrical, 27
Power, principles, 16f
Productivity factor, 171
Prompt neutrons, 156
Protons, 64, 68ff, 73

Proton biology, 178

Proton ionization, 178
Proton RBE, 183

0

Quanta, light, 39
Quantization, 52ff
Quantum jumps, 52
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Quantum mechanics, 58f
Quantum numbers, 58f
Quantum theory, 51ff
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Radiation damage to body,
179, 184i
Radiation deflection, 88
Radiation dosage, 183f
Radiation effects, 179, 184ff
Radiation ranges, 177f
Radiation tolerances, 186f
Radiation, treatment for, 190ff
Radiation units, 180ff
Radioactive emitters, 188ff
Radioactive materials, 87
Radioactivity, 86ff
Radioactivity, artificial, 97
Radioactivity, natural, 86ff
RBE, 183
Reaction energy, 132ff
Reactions, neutron, 137, 140f
Reaction nomenclature, 127ff
Reaction probability, 134ff
Reactor, 140
Recoil nucleus, 124
Relative Biological Effect, 182
REM, 181
REP, 181
Resonance, 137
Resonance reactions, 143ff
Roentgen, 180
Roentgen Equivalent Physical, 181
Roentgen Equivalent Man, 181
Rutherford atom, 48ff
Rydberg constant, 55
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Ejected, 126f
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Fission chain reactions, 165ff
Fission energy, 157





