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Omega-minus particle 156-160, 233-234 Yukawa potential  19-20
Order of Feynman diagram 13 zero-range approximation  20-22
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conservation 127-129 Parton
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281-283
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model 205-207

neutrino scattering 210-213
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Pion—proton scattering  83-84

Pions 57
C-parity of neutral pions 136

decays 57-58, 136-137, 286287
discovery 57-58

isospin 150, 155-156

parity of charged pion 132-133
role in nuclear forces 59-60

spin of charged pion 144-145

Planck mass 319
Positron  5-7
magnetic moment 140
Positronium  138-142
C-parity  141-142
ete annihilation 141-142
energy levels 138-139
fine structure  139-140
ortho and para 139
Principle of detailed balance 144
Proca equations 373

Proportional chambers 95-96
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charge distributions  197-198

decay in grand unified theories 311-313
form factors 198-200

magnetic moment 5, 160-162
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structure functions 204-209

Pseudoscalar mesons 154-156

Quantum chromodynamics 179-190
ete™ total cross-section prediction
194-196
gauge theory of 380-384
scaling violations 207-210
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Quantum electrodynamics 14-16
Quantum fluctuations 185-187
Quark—antiquark potential 172-176
Quark confinement 163-165, 181-182
Quark—gluon plasma  187-190
Quark mixing 227-229, 235-238,
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Quark model 51-53
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light mesons 154-156
magnetic moments 160-162
parity in  131-132
Quarks
colour charges 163
distributions  207-210
electric charges 53, 214-215
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masses 53
numbers 54-56
parity 131-132
quantum numbers 54-56, 150, 396
sea quarks 207-210
search for free quarks 52-53
table of properties 396
third generation 234-238
valence quarks 207
Q-value 57
Radiation energy losses  88-90
Radiation length 89
Range 88,92
of particle exchange force 18
Reines and Cowan experiment 30-31
Relativistic kinematics 335-341
Relativistic wave equations 3—4
Dirac equation 4
Klein—Gordon equation 3
Resonances 66-70
Breit-Wigner formula 68, 351-356
decay width  67-68
exotic resonances 72
formation and production 66-67
kaon resonances 69-70
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Rotational invariance 120-123
Running coupling constant of QCD
183-184
Rutherford cross-section formula 197,
200-202

Scale invariance 204

Scaling 204-205

Scaling variable 203

Scaling violations in QCD  204-205

Scattering amplitude 20, 348-351
Born approximation 20, 200-202, 349
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Sea quarks  208-209
Secondary particle beams 82
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Selection rules in weak interactions
231-234, 292

Selectron 314, 317-318

Semiconductor detectors 99

Shower counters  103-106

Sigma baryons 151-154, 156-158,
231-233

Smuon 314

Solar neutrinos  44-46

Spark chamber 99

Spectrometers 93

Spectroscopic notation

Spin matrices 123

Spinors 5

124-125

Spontaneous symmetry breaking 265-267,

379-380
Squark 314
Standard model, overview of 1-2
STAR detector 113-114
Stauon 314
Storage rings 80
Strangeness oscillations 299-301
Strangeness quantum number 54
Strange particles 60-63
Streamer chamber 99
String theories 318-319
Strong coupling constant  182-185
Structure functions 204-209
Superparticles 314-315
detection of 317-318
Supersymmetry 314-318
CP violationin 315
electric dipole moments in  315-317
superparticles 314-315
Symmetries
charge conjugation 134-138, 281-285
CPinvariance 281-283, 288-291,
303-305, 315-317
gauge invariance 179, 263-269,
369-392
parity 127-134,279-288, 391-392
rotational invariance 120-123
time reversal 142-145
translational invariance
Synchrotron radiation 79
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118-120

Tauon 27-29, 32-33, 36-39
Time projection chamber 97-98
Time reversal 142-145, 304, 315
principle of detailed balance 144
spin of charged pion 144-145
Top quantum number 54
Top quark
discovery 240-245
properties  238-240

Total cross-section 83-84, 345-346
Translational invariance 118-120

Unification condition 253-255, 388-390

Unified electroweak interaction 249,
253-258, 384-392

Units and dimensions 22-24

Universality of lepton interactions 36-38

Vacuum polarization effects 186
V-A interaction 286

Valence quarks 208-209

Vector mesons  154-156

Virtual processes 13

W bosons
decays 222-224,229-231
discovery 106-109, 110-112
exchange and Fermi coupling 22, 35-37
mass 111, 254-255
Weak hypercharge 388
Weak interactions
charge conjugation violation in 279,
281-285
charged currents 218, 219-220
CP violation 288-299, 303-305,
315-317
AS = AQrule 233,294
Fermi coupling constant 22, 35-37
hadron decays 56-57,201-205
higher order corrections 218, 249-250
lepton decays 31-32, 36-38
lepton—quark symmetry 224-229,
250-253
low-energy limit 22, 35-37
mixing angle 253-255
neutral currents 218-219, 250-252
parity violation in  279-288, 391-392
quark mixing 227-229, 235-238,
303-305, 393, 430431
selection rules 231-234, 292
universality 36-38
V-A interaction 286
W boson decays 222-224, 229-231
W and Z exchange 34-36
see also Leptons; Neutrinos; Unified
electroweak interaction; W bosons; Z
bosons
Weak isospin  385-386
Weak mixing angle 253-255, 311, 314,
315
Weak neutral current vertices 250-252
Weight diagrams  154-158
Weinberg angle,see Weak mixing angle
WIMPs  322-323
Wino 314
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Wire chambers 95
W-lepton interactions 220-224
Wolfenstein parameterization 304

X-bosons 310, 311-313

Y-bosons 310, 311-313
Yukawa potential  19-20
Yukawa theory of nuclear forces 59-60

Z bosons
decays 260-263
discovery 106-110
formation in e*e™ annihilation 258-260
mass 110, 254-255, 260
unification condition 264-265, 388-391
Zero-range approximation 20-22
Zino 314
Z-lepton vertices 250-251
Z—quark vertices 251-252



