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CT scanner 287 postulated in B decay 3—4
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Partial width 26
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BaBar 202
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Cerenkov counter 134—135
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138-143
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data 378-384
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Parton model 167-169
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Perturbation theory 343-345
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Photino 319
Photodetector 133
Photoelectric effect 125-126
Photomultiplier tube 133
Photon interactions in matter 125-127
Physical constants and conversion factors 377
Pickup reaction 64
Pions 6
decays 101
role in nuclear forces 17, 219
Planetary model of atoms 2
Planck mass 322
Plum pudding model of atoms 2
Positron, discovery of 8
Positron emission tomography (see Medical
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Principle of detailed balance 13
Prolate nuclei 232
Prompt neutron emission 254
Propagator 21
Proportional counter 130
Proton
decay 317-318
magnetic moment 6
quark distributions 170-173
‘spin crisis’ 298-299
Proton-proton cycle 266267

QCD 149-151
asymptotic freedom 151, 156-159
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156-159
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Quadrupole transition 247-250
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postulated by Gell-Mann and Zweig 4
proton ‘spin crisis’ 298-299
spectroscopy 96—101
Quarks 96-97
constituent quarks 90
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static properties 4, 90
valence quarks 97, 171
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Radiation length 125
Radiation therapy
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Radioactive decay
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chains 54-55
decay constant 53
discovery 1
half-life 54
law 53
Rayleigh scattering 125-126
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Range of forces
from particle exchange 17-18
strong nuclear force 18
Yukawa potential 19-20
Range of particle in matter 123
Relativistic kinematics
centre-of-mass system 353
Dalitz plot 356-357
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invariants 355-358
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Lorentz transformations 351-353
Relativistic wave equations 7
Resonances

Breit-Wigner formula 26-28

quark model predictions 99-100
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Rotational states 234
Running coupling in QCD 156
Rutherford scattering

classical derivation 361-363

quantum mechanical derivation

364-365

Sargent’s Rule 75, 246
Scaling 165-167
Scaling violations 170-173
Scattering
charged lepton-nucleon 165-173
elastic 14
e*e™ annihilation 163-165
diffraction 44 inelastic 14
low-energy neutron scattering 67
neutrino-electron 195-196
neutrino-nucleon 196-197
Mott 39
nuclear reactions 63-67
optical model 4445
polarized electrons 211-212
Rutherford 39
Schmidt lines 229-230
Sea quarks 96, 169
Second Golden Rule 343-345
‘See-saw’ mechanism 318
Segré plot 52
Selectron 319
SEMF (see Semi-empirical mass formula)
Semiconductor detectors 133—134
Semi-empirical mass formula (SEMF)
condition for stability against S decay
56
correction terms 48—49
fit to binding energy data 51
mass term 48
numerical values of coefficients 49
physical basis of formula 48-49
size of terms 51
use in analysing $ decay 55-59
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Screening 157-158
Separation energy 51
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Shell model
applied to atoms 222-223
configuration 226-227
evidence for 225
excited states 229-231
magic numbers 224-227
magnetic dipole moments 228-229
pairing hypothesis 227
parities 227-228
spin-orbit potential 225-226
spins 227
summary 235
Showers 137-138
Sievert (unit of radiation dosage) 279
Silicon strip detector 134
Single-photon emission computed tomography
(SPECT) 287-288
SLC accelerator 113
Sleptons 319
Solar neutrinos 82—-84
Solar neutrino problem 83, 268
Spallation process 119
Spark chamber 132
SPECT 287-288
Spectator quark model 91
Spin dependence of nuclear forces 218
Spin-lattice relaxation 291-292
Spinor 7
Spin-orbit interaction 225
Spins of nuclei 227
Spin-spin interaction 104
Spin-spin relaxation 292
Spontaneous symmetry breaking 372-374
Squarks 319
Standard model: basic postulates 4—6
STAR detector 139, 141
Stellar fusion
CNO chain 267-268
production of heavy elements 268
proton-proton cycle 266267
solar neutrino problem 268
Storage rings 117
Strangeness quantum number 97
Streamer chamber 132
Strings
branes 322
M-theory 322
Planck mass 322
unification point 319
Stripping reaction 64
Strong nuclear force 3
boson exchange model 219
charge independence 93, 218
charge symmetry 93, 218
isospin symmetry 93

quark model interpretation 218-219
saturation 48, 218
short-range repulsion 217
Structure functions 166
Superheavy elements 301
Supernova 323-324, 316
Superparticles 318-319
Supersymmetry (SUSY)
branes 322
detection of superparticles 319-321
electron dipole moments 320
Minimal Super symmetric Standard Model
(MSSM) 319
M-theory 322
neutralino 320
Planck mass 322
proton lifetime 319
strings 321-322
superparticle quantum numbers 318-319
unification point 319
Surface term in SEMF 48
SUSY (see Supersymmetry)
Synchrotron 115
Synchrotron radiation 115

Tandem van de Graaff 111-112
Tau lepton 72
Teller-Ulam configuration 276277
Thermal neutron 67
Thermal nuclear fission reactor
control rods 259-260
efficiency 260
fuel elements 257-259
moderator 259-260
radioactive waste disposal problem 261-262
role of delayed neutrons 259-260
Time-of-flight method 134
Time-projection chamber 131-132
Time reversal
definition 12
principle of detailed balance 13
Tokamak 270-271
Top quantum number 90
Track chamber 130
Transmission coefficient 340
Truth quantum number 90
Tunelling (see Barrier penetration)

Unification condition 208, 372
Unification mass 315
Units 28-29
Universality of lepton interactions 7475
Universe

critical density 328

inflationary big bang theory 327-328
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Unstable states
branching ratio 26
Breit-Wigner formula 26-27

Vacuum polarization 157

V-A interaction 184

Valence quarks 97, 171-173
Van de Graaff accelerator 111-2
Van der Waals force 20, 218
Vibrational states 234

Virtual process 17

Volume term in SEMF 48

W-boson
decay 187
discovery 187
exchange 177
vertices 188-191
Weak hypercharge 371
Weak interactions
charge conjugation violation
180181
charged currents 177
chirality states 184-186
CP invariance 180-181, 197-199
CP violation in B decays 201-203
CP violation in K decay 199-201
Fermi coupling 22
hadron decays 189-195
lepton decays 72-73
lepton-quark symmetry 189
low-energy limit 22, 178

muon decay 180-181
neutral currents 178
parity violation 178-181
quark mixing 189-192
selection rules 192—-195
semileptonic hadron decays 189—-192
spin structure 182-186
typical lifetimes 102
unified theory 207-209
V-A interaction 184
Weak isospin 371
Weak mixing angle 208-209, 210, 303, 324
Weinberg angle (see Weak mixing angle)
Weisskopf approximation 249
WIMPs 329-320
Wino 305
Wire chambers 130
W-lepton vertices 189-191
Wolfenstein parameterization 206
Woods-Saxon potential 225
W-quark vertices 190-191

X-bosons 316-317

Y-bosons 316-317
Yukawa potential 19-20

Z boson
discovery 187
exchange 177-178
vertices 210-211
Zino 305
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