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relativistic rise in, 352 
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symmetry and mass differences, 129 
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jets 

in e+ e- annihilation, 47, 182 
in proton-antiproton collisions, 172 

J / '" particle, 95 et seq. 

K-capture, 241 
K mesons, discovery, 24, 29 
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mass differences, 230 
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Lagrangian in electroweak theory, 248 
Large Magellanic Cloud, 322 
LEAR experiment, 227, 234 



Legendre polynomials 
properties, 65 
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lepton scattering and QCD, 186 
lepton universality, 195 
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LHC project, 346 
lifetime 

and widths of hadrons, 55 
equality and CPT theorem, 81 

light-element abundance, 316 
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Lorentz transformations, 4 
luminosity, 344 

MACHOs, 320 
magnetic bottle, 84 
magnetic moments 

Dirac, 41 
of baryons, 130 
of electron and muon, 41 
of hyperons, 130 

magnetic monopoles, 299 
Majorana neutrino, 284 
Mandelstam variables, 148 
mass difference in isospin multiplets, 129 
mass equality, for particle and antiparticle, 81 
mass formulae 

and hyperfine interactions, 126 et seq. 
for baryon multiplets, 117 
for mesons, 120 

mass spectrum, of fermions and bosons, 25 
mass generation, 271 
matrix element, 53 
maximal parity violation, 209 
mesons, discovery and definitions, 27 

mass relations of, 120 
with light and heavy quarks, 132 

mirror nuclei, 87 
Moliere unit, in scattering, 371 
MIlIIer scattering, 253 
Mott scattering, 150, 169 
MSW effect, 295 
multiple Coulomb scattering, 352 
muon 

capture in nuclei, 34 
decay, 210 
discovery of, 28 
number conservation, 22 
pair production, 102 

muon-electron universality, 195 
muonium, 139 
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narrowband neutrino beam, 214 
negative energy states, 13 
neutral weak currents, 213 et seq. 

absence in l!.S = 1 processes, 222 
and GIM model, 223 
coupling of leptons and quarks, 250 
examples, 49, 216 
in electron-{ieuteron scattering, 253 
in neutrino-electron scattering, 49 
in neutrin(}-nucleon scattering, 274 
Salam-Weinberg-Glashow model, 245 et seq. 

neutral K mesons, see KO mesons 
neutral pion 

colour factor in decay, 115 
lifetime, I 15 
parity,68 
spin, 67 

neutrino 
atmospheric, 297 et seq. 
decoupling in early universe, 323 
experiments at accelerators, 215 
experiments at reactors, 201, 289 
helicity measurement, 205 
hypothesis of, 201 
interactions, examples of, 23, 157 
mass, 22 
muon, electron and tau flavours, 22 
scattering by nucleons, 160 
solar and atmospheric experiments, 293 et seq. 
two-component V - A theory, 206 

neutrino astronomy, 330 
neutrino-electron scattering, 150,251 
neutrino events, 215 
neutrino interactions, examples of, 23, 157 
neutrin(}-nucleon inelastic scattering, 160 
neutrino oscillations, 287 et seq. 
neutrinoless double beta decay, 286 
neutron 

electric dipole moment, 83 et seq. 
magnetic moment, 131 

neutronisation, 331 
Newtonian coupling constant, 51 
non-Abelian transformation, 270 
nonet of vector mesons, 122 
nuclear beta decay, see beta decay 
nuclear emulsions, 27 
nucleosynthesis, in early universe, 313 
nucleon 

form factor, 154 
isospin,88 
stability, 282 

octet (of flavour) in quark model 
for baryons, 117 
for mesons, 119 

octet-singlet mixing, 121 
omega (!2) hyperon, 111, 113 
omega (w) meson, 122 
omega parameter (cosmology), 306 
open universe, 306 



optical model of scattering, 57 
OZI rule, 100, 122 

pair production, 17, 30, 356 
parity 

intrinsic, 66 
of hyperons, 66 
of nucleon, 66 
of particle and antiparticle, 69 
of pion, 66--8 
of spherical harmonics, 65 
operation, 65 
test of conservation, 72 
violation in weak interactions, 202 
violation in polarised ed scattering, 253 

Parker bound (monopoles), 300 
partial width, 56 
particles and antiparticles, 13 

parity of, 69 
particle-antiparticle conjugation, 118 
particle separators, 346 
parton charge, 162 
parton model, 156 et seq. 
parton spin, 162 
Pauli principle, 13 
Pauli spinors, 18 
Pauli vectors and matrices, 18 
penguin diagram, 236 
perturbation theory, 268 
PETRA e+ e- collider, 143, 182 
phase-space factor in cross-section, 54 
photoelectric effect, 356 
photomultipliers, 360 
photino, see supersymmetry 
photons 

and gauge invariance, 75 et seq. 
polarisation in Jr0 decay, 68 
polarisation in positronium decay, 70 

pion, see also neutral pion 
decay branching ratio, 210 
discovery, 27 
form factor, 129 
isospin,89 
spin and parity, 66 

pion-nucleon scattering, 92 
and isospin, 92 

pion-nucleon scattering in quark model, 123 
Planck mass and length, 51 
polarisation 

effects in ionisation energy loss, 350 
of leptons in beta decay, 204 
of photons in nO decay, 68 
of photons in positronium decay, 69 

positron, discovery, 15 
in Dirac theory, 16 

positronium 
decay modes and lifetimes, 107 
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primordial abundances, of light elements, 316 
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decay, 282 
form factors, 154 
magnetic moment, 131 

proton-antiproton collider, 217 
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quantum electrodynamics (QED), 42 
quantum exchange, 35 
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radiation and matter eras, in universe 

expansion, 311 
radiation length, 353 
radiation loss of electrons, 354 
radiative corrections 
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in Standard Model fits, 260 

reactor neutrino experiments, 201, 289 
regeneration in KO decay, 231 
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relativistic transformations, 4 
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rotation matrix, 390, 394 
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Sakharov criteria, 318 
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seesaw formula, 298 
self-energy, 41 



426 
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magnetic moment, 131 
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SLC, 255 
SN 1987A, 330 
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in Dirac theory, 19 
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spontaneous symmetry breaking, 268 
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