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open and hidden 154
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detector 84, 387, 399
light 41
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threshold 42
chiral expansion 271
chiral symmetry 223, 269
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linear 333
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collision 7, 13
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Davis, R. 397

DAONE 266

decay
beta 255
of muon 234, 236
strong 121

decay rate 13

decimet
baryons 3/2+ 146

delta ray 45

DGLAP
evolution of structure functions 209

Dirac
bis-pinor 78, 243
covariants 79

© in this web service Cambridge University Press

www.cambridge.org



www.cambridge.org/9781107050402
www.cambridge.org

Cambridge University Press

978-1-107-05040-2 — Introduction to Elementary Particle Physics
Alessandro Bettini

Index

More Information

468 Index
Dirac (cont.) DELPHI 334
equation 77, 170, 174 E731 299
gamma-matrices 78 Fitch&Cronin on CP 285
Dirac, P. 77 Friedman, Kendall, Taylor on partons 202
disappearance experiment 383 GALLEX 399
double-beta decay Garagamelle 268
neutrino-less 410 Geiger&Marsden 22
two-neutrino 410 GNO 399
down quark 138 Goldhaber et al. on v helicity 249
drift chamber 50, 325 Homestake 398
JADE 198, 200
effective electron neutrino mass 406 K2K 388
elastic scattering 8 KAGRA 422
elasticity 120 Kamiokande 398
electro-luminescence 52 KamLAND 401
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four-fermion interaction 236
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Feynman
partons 205, 208
Feynman diagram 174, 179, 183
loop 182
loop correction
W-mass 332
QCD 212
tree level 182
Feynman, R. 179, 205
fine structure constant 12, 168
measurement 190
running 188, 190, 219
fixed target 13
flavour
beauty 138, 157
charm 138, 147
lepton 77, 104
quark 138, 160
strangeness 138
top 138, 158
flavour number 103
flavour oscillation 277
flavour-changing neutral currents see FCNC
Fock, V. 169
form factor 99, 370
forward-backward asymmetry 312
four-fermion interaction 236, 310
Fourier transform 21, 205
spatial 19
four-momentum transfer 9, 178, 182, 203, 205
four-vector 3
frame
centre of mass (CM) 6, 197
laboratory (L) 7

G parity 110
gauge
bosons 180, 185, 234
weak charge 338
function 168
invariance 88, 168
gauge symmetry 346
Geiger counter 47
Geiger, H. 47
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GIM mechanism 147, 258
Glaser, D. 44
Glashow, S. 258
gluon 24, 162, 208, 211, 222
jet 200
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spin parity 201
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Goldhaber, M. 249
Goldstone boson 90, 270
grand unification 421
Gravitational lensing 403
gravity 421
GRID 361
Grodznis, L. 249, 253
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Gularnik, G.S. 303, 346
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hadron 24
hadronisation 158, 197, 221
Hagen, C.R. 303, 346
heavy lepton 73
Heisenberg, W. 105
helicity 244, 409
expectation value 246
helicity conservation 247
helicity measurement
of electron 253, 328
of neutrino 249
HERA 35
Hess, V. 31
hidden beauty 157
hidden charm 152
hidden-flavour particle 221

Higgs boson 304, 311, 333, 350, 3524, 361-2, 366

mass 332, 349
production 353, 356, 363
gluon fusion 363

search 352

spin parity 368

Yukawa couplings 367
Higgs boson couplings 350
Higgs field 350
Higgs mechanism 303, 346, 349
Higgs, P. 303, 346
hydrogen atom 170
hypercharge

flavour 106

weak 304
hyperon 67, 69

Iliopoulos, 1. 147, 258
impulse approximation 205
interaction

electromagnetic 25, 161

gravitational 25

strong 25, 161

weak 25, 162, 234
interaction rate 14

intermediate vector bosons see gauge bosons

internal conversion 98
invariant mass see mass
ionisation loss 27
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isospin LNGS 391
analysis 108 loop diagram 182
flavour 105 Lorentz, A. 2
pseudoscalar meson multiplets 106 Lorentz
representation 122 factor 2

spin 1/2 baryon multiplets 106
sum of 108
weak 304

isotopic spin see isospin

ISR 36

Jacobian peak 327, 341
jet 158, 198
jets

gluon 200

quark 198, 331
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K-meson 68

Kobaiashi, M. 260

Kurie plot 405
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Lambda-QCD 218, 226
Landau, L. 254
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large scale structures in the Universe 403
Lawrence, E. 81
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neutrinos 304
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lego plot 326
length
absorption 14
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collision 31-2
radiation 29, 33
LEP 38, 333, 352
lepton 24
charged 73
isospin 304
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violation 104
lepton number 104
LHC 354
lifetime 118

invariant 9, 55, 184

transformation 2, 55
Liiders theorem 96
luminosity 15, 36, 322, 335

Maiani, L. 147, 258
Main Ring 35
Majorana bispinor 408
Majorana equation 79, 407
Majorana fermion 91, 96
Majorana particle 408
Majorana phase 378
Majorana, E. 79
Maskawa, K. 260
mass 6
definition 3
invariant 6
measurement of 39
of a system 6
of hadrons 225
of hydrogen atom 225
of proton and QCD 226
of quark 222
of the pion 69
squared 6
mass shell 179

matrix element 13, 15-16, 93, 100,

129-30, 236
McMillan, E. 34, 81
meson 24

Y 157

B 157

D* 152

D° 152

Jhy 149

K 67

K* 137

T see pion

¢ 137

n 134

n 135

p 137

w 136

v 149

w' 151
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meson oscillations 262
mesons 139

pseudoscalar 106, 137, 140, 216

vector 137, 141, 216
metastable particle 68
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minimal subtraction scheme 223
minimum ionising particle 28
mip see mimimum ioinising particle
missing energy 324
missing energy, transverse 324
missing momentum 324
missing momentum, transverse 324
mixing

mesons 277
Moliére radius 55
momentum 3

linear 3

measurement 44, 46
momentum fraction 206
Mott cross-section 22
MSW effect 377, 396
multi-wire proportional chamber 49
muon 65

as a lepton 65

decay 65

discovery 64

lifetime measurement 64
muonic number 104
muon-neutrino see neutrino muon
MWPC see multi-wire proportional chamber

natural units 5, 11
nautrino mass 419
neutral currents 268
discovery by Gargamelle 268
neutral K system
charge asymmetry in semileptonic decay 282, 287
CP eigenstates 279
flavour eigenstates 278
identification 281
mass eigenstates 279
regeneration 283
neutral-current 234, 303, 307
neutrino 24
effective Majorana mass 412
eigenvalues in matter 394
electron 74
flavour change in matter 377, 394
resonance 395
hypothesis 74
mixing angles 378
muon 74, 76
number of types 338
oscillation 377, 380
solar 393
square-mass spectrum 380
tau 74
neutrino mass density 404
neutrino mixing 378
neutrino oscillation
atmospheric 380, 386-7
neutron 23

Nishijima, K. 67
Niu, K. 153

Niwa, K. 74
Noether theorem 88
normal modes 117
N.U. see natural units
nucleon 23

Nygren, D. 51

Occhialini, G. 40
occupancy 358
octet
baryons 1/24 146
pseudoscalar mesons 140
vector mesons 141
omega minus 142
oscillation
flavour 277
mesons 277
neutrino 377
strangeness 277, 280
OZI rule 221

pair production 30
Pancini, E. 64
parity 90
conservation in strong interaction 93
fermion—antifermion 92
intrinsic 90
photon 91
pion 97
two-meson 92
two-particle system 91
violation 134
violation in atoms 311
partial wave amplitude 119
partial wave analysis 119
particle—antiparticle conjugation see charge
conjugation
parton distribution functions 206, 208
Pauli, W. 74
Pauli
matrices 78
neutrino hypothesis 74
principle 144
PEP2, 292
Perl, M. 73
perturbative expansion
of the amplitude 182
perturbative series
convergence in QED 182
PETRA collider 198, 200
phase stability 34
phase-space 15
three-body 128
two-body 16
phi-factory 266
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photoelectric effect 30
photon 23, 161
charge conjugation 94
parity 91

Pierre Auger observatory 31

pile-up 356
pion 24, 64-5, 69

charge conjugation of neutral 94

decay 99

decay constant 100, 256

G parity 111

lifetime 70

mass 69

neutral 72

parity 97

spin 71
pixel detector 358
Planck mass 25
Planck, M. 5
Poincaré, H. 2
polarisation 244
Pontecorvo, B. 377, 397
positron 80
positronium 92
Powell, C. 40
pp cycle 393
propagator 177, 179, 183
proper frequency 117
proper width 117
proton

stability 102

pseudo-Goldstone boson 90, 270

pseudorapidity 323
Pulitzer, D. 218
puzzle 6—t 134, 240

QCD 142, 162, 199, 225-6, 331

QED 161, 170, 176, 187
quark 24
characteristics 138, 161
confinement 24, 221

distribution function 208

mass 222

model 138

sea 206

top 158

valence 138, 206
quark mass

running 223
quark mixing 255

CKM 260

CP violation 268

quark—antiquark collision 303

quark—antiquark state 214

radiation length 29, 33

radiative corrections 311, 332

radiofrequency 34
Reines, F. 74
renormalisation 187
representation 105
symmetry 144
resonance 120
formation 118

in electron—positron annihilation 187

line shape 334

production 120
Richter, B. 38, 149, 333
right

antileptons 305

antineutrinos 305

leptons 305

neutrinos 305

quarks 305
rigidity 51
Rossi, B. 33
R-ratio 199
Rubbia, C. 37, 321
running

quark mass 223

Rutherford cross-section 22

s channel 183
Salam, A. 308

Savannah River reactor 74

scalar meson 270
scaling
Bjorken law 205
violation 209
scattering 8
Bhabha 190
by a potential 21

deep inelastic 203, 205, 207, 221, 312

elastic

kinematic 20
electron—quark 311
gluon—gluon 213
Moller 311

neutrino—electron 234, 312

quasi-elastic 239
scattering phase shift 120
Schwinger, J. 179
scintillator

counter 39, 70

liquid 40, 74

plastic 39
SCNC 258
screening 188
semileptonic decays 262
shower

electromagnetic 33

hadronic 32
Si micro-strip detector 53
single top 262
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singlet
colour 211
pseudoscalar mesons 140
vector mesons 141

SLAC-MIT electron spectrometers 202

SLC 334

solar neutrino puzzle 398
solar standard model 393
spark chamber 76, 285
SPEAR 73, 149, 151

spectrometer 51, 82, 148, 155, 285

muon 359

spontaneous symmetry breaking 89, 269-70,

303, 346
SPS 35, 321, 391
SPS-collider 37, 321

Standard Model 160, 169, 303, 337-8

stochastic cooling 36, 322
storage rings 35
straggling 28
strange particle 67
strangeness 67

hidden 141
strangeness changing neutral

currents see SCNC

structure function 204, 209
SU?2)

flavour 106

gauge symmetry 304, 332
SUR2)e(U(1)

gauge symmetry 304, 332
SU3)

flavour 138, 256

gauge symmetry 210, 217
SU(3), multiplets 139
Sun 392, 396
super-symmetry 421
SUSY 421
symmetry

breaking 140

broken 89

dynamical 88

gauge 88

multiplicative 89
symmetry breaking

explicit 89
synchrotron 34
system

of interacting particles 9

t channel 183

target 13

tau neutrino appearance 391
tau-lepton 73

tau neutrino see neutrino tau
tauonic number 104
Tevatron 35, 155, 158, 340

Thomson, J. J. 73

‘t Hooft, G. 308
three-momentum transfer 177
time of flight 83

time projection chamber 51, 325

Ting, S. 148

Tomonaga, S.-I. 179

top
discovery 158

top decay 342

top mass 340-1, 344
prediction 340

top quark 138, 340-1, 345

Touschek, B. 37

TPC see time projection chamber

transverse momentum 327
tree-level diagram 182
tritium beta decay 405

u(l)

gauge symmetry 304, 332
uncertainty principle 225
unitary triangle 295
units

natural 5, 11

S.I. 5,237
up quark 138

V-A structure 102, 243, 254, 328, 409

vacuum
energy 229
hadronic 270
polarisation 174, 218, 227
problem 420
vacuum expectation value 347
van der Meer, S. 36
Veksler, V. 34
Veltman, M. 308
vertex
chromodynamic 211
electromagnetic 211
V-4, 248
weak CC 248
weak NC 307
vertex detector 53, 159, 292
vertex factor 179
virtual particle 179, 182
V-particle 66

Walenta, A. 50

W-boson 162, 234
discovery 325
helicity 329
mass 310, 317, 328, 340
partial widths 317
spin 329
total width 318, 340
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weak angle 309-10, 317 Yang, C. N. 134, 240
measurement 311 Yukawa, H. 64

weak interaction Yukawa
universality for leptons 238 coupling 349
universality for quarks 256 mediator 64
universality of neutral currents 327 potential 64, 178

weak mixing angle see weak angle

weak process Z boson 162, 234
leptonic 234 discovery 329
non-leptonic 235 hadronic width 319, 337
semileptonic 234 invisible width 319, 337

Weinberg, S. 308 mass 317, 330, 337

width 13 partial widths 318
partial 13 total width 319, 337
total 13 Z-charge factors 310, 313, 318

Wilczek, F. 218 Zemach, C. 129

Wilson, C. 43 Zichichi, A. 73

WIMP 419 Zweig, G. 138

Wu, C. S. 240
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