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— A —

action
Euclidean, 40
lattice, 42
Wilson, 44, 419
Adler sum rule, 127
Altarelli-Parisi equation, 108, 167,
170, 195
singlet, 110, 115
solution, 116
angular ordering, 179, 183
anomalies, 281
anomalous dimension, 30, 114, 196
higher-order, 196
7> 1,117
j—1
spacelike, 132
timelike, 203
leading-order, 115
resummed, 203
antenna pattern, 179
as, 411
running, 22, 24, 172, 413
shrinking error, 412
value, 424
asymptotic freedom, 4, 22, 26-27
average multiplicity, 217
hadron, 200
Jjet, 231
axial gauge, 11

428

— B —

backward evolution, 175
Bengtsson-Zerwas angle, 78, 163
B function
QCD, 24
QED, 24
BFKL equation, 137-139
binomial moments, 214
Bjorken scaling, 88
Bjorken sum rule, 149, 415
Bjorken z, 86
Bloch-Nordsieck theorem, 58
bottom quark
decays, 333
hadronic, 338
semi-leptonic, 334
fragmentation function, 200, 372
hadroproduction, 357, 360
cross section, 353
differential cross section, 360
transverse momentum
distribution, 361
in jets, 374
mass, 1, 31, 357, 392
weak isospin, 362
bottomonium, 375
branching
algorithm, 173
coherent, 178, 182
phase space, 164
spacelike, 165, 172
timelike, 158, 168
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Breit frame of reference, 211 crossing, 89, 247, 257
Breit-Wigner distribution, 312 custodial symmetry, 280
—C — —D —
C-parameter, 72 dead cone, 79
Cabibbo angle, 288 decays
Callan-Gross relation, 91, 97 heavy quarks, 333
charm quark hadronic, 338
decays, 333 semi-leptonic, 334
hadronic, 338 vector bosons, 290
semi-leptonic, 334 deconfinement, 380
fragmentation function, 200, 372 deep inelastic scattering, 86
hadroproduction, 357 charged current, 92
in jets, 374 data, 122
mass, 1, 357 jet production, 211, 416
parton distribution, 93 kinematics, 86
photoproduction, 359 neutral current, 91
charmonium, 375, 418 neutrino, 87
chiral symmetry, 15 polarized, 147
Chudakov effect, 180 QCD corrections, 99, 107
CKM matrix, 288 saturation, 147
coefficient function, 107, 194 scaling violation, 415
coherence effect, 180 small z, 128
coherent, branching, 178, 182 DGLAP equation, 108

digamma function, 145

dilogarithm, 67

dimensional regularization, 37, 57,
104, 308

dimensional transmutation, 47

colour algebra, 181

colour dipole, 139

colour factors, 6
measurement, 77

conldensaﬁ’z direct photon production, 264, 423
gluon, down quark
quark, 16
cone algorithm mass, 1, 16
R, 247 Drell-Yan process, 301
Sterman-Weinberg, 64
confinement, 4, 22, 380 —E —
coupling
fermion, 284 ete~ cross section
running, 22, 24, 413 heavy quark, 62
covariant derivative Jets, 63, 230
electroweak, 271 longitudinal, 209
QCD, 6 on Z pole, 55
covariant parton model, 94 radiative corrections, 56
CP violation, 288 total, 3, 53, 421
strong, 13 eikonal
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factor, 257

formula, 178
electroweak interactions, 270
energy profiles of jets, 260
energy-energy correlation, 75
Euler constant, 38, 226, 325
event generators, 186, 191
event shapes, 71, 220, 422
evolution equation, 165, 195
exponentiation, 223

—F —

factorization, 104, 193, 239-240, 302,
309
classical model, 240
power corrections, 242
scale, 238-239, 351
scheme, 105
Fermi constant, 276, 287
fermion
couplings, 284
doubling problem, 44
families (generations), 281
Feynman gauge, 11
Feynman rules, 8
electroweak, 277, 286
QCD, 9
Feynman z, 310
field strength tensor, 5
fine structure constant, 287, 368
flavour excitation, 353
flavour symmetry, 15
forward evolution, 175
fragmentation function, 193, 195
asymmetric, 207
b and ¢ quark, 200
current jet, 211
gluon, 200, 208, 219
longitudinal, 207
non-singlet, 196
photon, 268
power corrections, 200
scaling violation, 422
singlet, 196

Indez

small-z, 204
transverse, 207

— G —

I' function, 38
gauge

axial, 11

Feynman, 11

fixing, 5, 8

invariance, 7

Landau, 11

light-cone, 11

parameter, 8

physical, 12

unitary, 274
Gell-Mann SU(3) matrices, 6
generating function, 213

gluon fragmentation, 215

Jjet rates, 230

quark fragmentation, 214
ghost field, 8
GLAP equation, 108, 167, 170, 195

singlet, 110, 115

solution, 116
gluino, 424
gluon

condensate, 417

mass, 8

momentum, 92

parton distribution, 92

scalar, 58, 73, 254

spin, 73, 77, 254, 329
gluon jet

compared to quark, 219, 263

fragmentation function, 219
Goldstone boson, 16, 293
Goldstone theorem, 16, 275
Gottfried sum rule, 128
Gross-Llewellyn Smith sum rule, 126,

415

— H—

hadronic tensor, 94
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hadronization, 54, 157, 175, 184 width, 278

‘tube’ model, 185, 210 Higgs field, 272

cluster model, 188 vacuum expectation value, 274, 276

corrections, 222, 422 Higgs mechanism, 272

independent fragmentation, 186 Higgs potential, 273

jet rates, 230 higher twist, 123, 127, 415

string model, 187 hopping parameter, 45
hadroproduction hypercharge, weak, 271, 281

direct photon, 264
heavy quark, 357
jets, 237, 246 —I—
experiment, 250
vector bosons, 301
handbag diagram, 96
heavy quark, 332
decays, 333
hadronic, 338
semi-leptonic, 334
spectator model, 338
effective theory, 18
fragmentation, 370
gluon emission, 78

independent fragmentation, 186
infinite momentum frame, 88
infra-red cut-off, 171, 183
infra-red sensitivity, 193
irreducible background, 404
Isgur-Wise function, 19
isospin

strong, 15, 127

weak, 271, 281

in jets, 372 —J —
production, 423

higher order, 350 Jacobian peak, 320

in ete~ annihilation, 62 jet

lowest order, 347 deep inelastic scattering, 416
symmetry, 17 ete™, 63

helicity conservation, 162-163 ete™ and ep compared, 212
Higgs boson, 272, 388 ete™ and pp compared, 263

branching ratios, 391 hadron-hadron scattering, 246
decays, 278, 391 hadroproduction, 237, 246
jet tagging, 407 angular distribution, 250, 252
mass experiment, 250

constraints, 389 Er distribution, 251

experimental lower bound, 389 kinematics, 246

upper bound, 295 multijet, 255, 260
production three-jet, 258

associated with #f, 401 two-jet, 247

associated with W, Z, 401 mass distribution, 224

at LHC, 397 merging, 261

at Tevatron, 399, 401 production

gluon-gluon fusion, 397 in association with W, 327

irreducible background, 404 in association with Z, 327

mechanisms, 397 two-jet, 250

WW, ZZ fusion, 399 profiles, 260
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rates, 228, 422
shapes, 220
width, 219
Jjet algorithm
cluster, 66
cone, 247
Snowmass accord, 260
JADE, 66, 416
kr (Durham), 71
R, 247
Sterman-Weinberg, 64, 219
Jet fragmentation, 193, 195
in deep inelastic scattering, 211
quark-gluon differences, 219
Jet multiplicity, 231
in deep inelastic scattering, 234
leading-log approximation, 232
matching to fixed-order, 234
next-to-leading logs, 233

— K —

KLN theorem, 58
KNO scaling, 218

— L —

Lagrangian

electroweak, 271

Higgs, 276

QCD, 5
A parameter, 34

flavour dependence, 35

value, 424
Landau gauge, 11
large logarithms, 71, 129, 136, 138
large N limit, 142
lattice QCD, 39, 418
lattice simulations, 45
light-cone coordinates, 355
light-cone gauge, 11
Lipatov characteristic function, 145
Li; function, 67
local parton-hadron duality, 184
log matching, 226

luminosity
accelerator, 242
partonic, 243

— M —

Mandelstam variables, 89
Mellin transform, 114, 195
inverse, 116, 120
minimal subtraction scheme, 38
MLLA approximation, 205
moments
binomial, 214
fragmentation function, 195
multiplicity, 216
structure function, 114
Monte Carlo simulation, 166, 170,
173, 191
multijet production, 255, 260
multiplicity
average, 217
distribution, 216
width, 218
moments, 216

— N —

Nachtmann-Reiter angle, 78

narrow width approximation, 312,
343

neutral current, 91

neutrinos, number of, 291

non-relativistic QCD, 379, 419

— 0 —

optical theorem, 294

— P —

parallel transporter, 41
parton
branching, 158
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cascade, 174
distribution, 92, 166
luminosity, 243
shower, 157, 174
wee, 98
parton model
covariant, 94
deep inelastic scattering, 86
in field theory, 93
naive, 86, 90
QCD improved, 98, 237
perturbative unitarity, 293
Peterson function, 370
phase space
branching, 164
multi-body, 343
three-body, 56
two-body, 278
physical gauge, 12
79 decay, 2
planar approximation, 142
plus prescription, 167
pointlike constituents, 88
polarization
in deep inelastic scattering, 147
in parton branching, 161-163, 174
in top decay, 341
in vector boson production, 295
in vector boson scattering, 292
sum, 101
pomeron, 130
positronium, 375
potential
Higgs, 273
QCD, 49, 418
power corrections, 123, 127, 200, 242,
412, 415, 417, 422
heavy quark mass, 338-339, 350
preconfinement, 188
pseudo-rapidity, 246
9 function, 145

__.Q__

quark

condensate, 16
masses, 14, 29
mixing matrix, 288
parton distributions, 92
properties, 1
sea, 92
spin, 91, 329
valence, 92
quark-gluon plasma, 380
quarkonium, 418
decays, 378, 420
potential, 377
production, 380
colour evaporation model, 381
colour singlet model, 381
spectrum, 375
wave function, 140
quenched approximation, 45
corrections to, 419

— R —

radiation function, 179
rapidity, 185, 246, 304
Regge theory, 130
renormalization
scale, 37, 60, 222, 227, 351, 411
scheme, 30, 36, 412
resolvable branching, 171, 174
resummation, 220, 228
event shapes, 223, 422
leading logarithms, 223
matching with fixed order, 226
next-to-leading logarithms, 225
thrust, 227
jet rates, 71, 228
small z
deep inelastic scattering, 138
jet fragmentation, 203
transverse momentum distribution,
324
p parameter, 278
running coupling constant, 22, 172,
413
running mass, 30
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Rutherford scattering, 254

— S —

scalar gluon, 58, 73, 254
scale
choice, 60
dependence, 59, 222, 227, 351
scaling, 88, 304
scaling violation, 108, 193, 195
deep inelastic scattering, 415
fragmentation function, 422
semileptonic branching ratio
charm, 338
shape variables, 71, 185, 220, 422
single effective subprocess
approximation, 255, 258
singularities
collinear, 57
soft, 57
small z, 128
spacelike branching, 165, 172
spectator model, 334, 338
spherocity, 72
spin
gluon, 73, 77, 254
quark, 91, 329
splitting function, 108, 195
higher order
spacelike, 111
timelike, 196
lowest order, 101, 162, 168-169, 195
polarized, 151
unregularized, 160, 163
spontaneous symmetry breaking, 16,
272, 276
strange quark
mass, 1, 17
string tension, 49, 378
strong coupling constant, 411
running, 22, 413
value, 424
strong CP problem, 13
structure constants, 6
structure function, 87

longitudinal, 91, 107
neutrino scattering, 90
parity violating, 91
polarized, 148
SU(2)®U(1), 271
SU(@3)., 1
SU(3)y, 15
Sudakov form factor, 170, 172, 184,
215, 225
sum rule, 109, 126
Adler, 127
Bjorken, 149, 415
Ellis-Jaffe, 150
Gottfried, 128
Gross-Llewellyn Smith, 126, 415
momentum, 109
valence, 92
supersymmetry, 409, 424
symmetry
approximate, 14
chiral, 15
custodial, 280
exact, 12
flavour, 15
heavy quark, 17
spontaneously broken, 16, 272

— T —

T lepton, 416
Ow, 275
three jet production, 255
thrust, 72, 185, 220
timelike branching, 158, 168
top quark
decays, 340
CKM-disfavoured, 342
to charged Higgs, 345
to Wb, 340
mass, 1, 364
production, 362
at LHC, 368
cross section, 353, 364
single top, 370
width, 341
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transverse mass, 246, 320, 349
trigger bias, 251

triple-gluon vertex, 76, 159
twist, 123, 415

two jet production, 247

— U —

unitarity triangle, 289
unitarity, perturbative, 293
unitary gauge, 274
up quark

mass, 1, 16

—V —

valence quark, 92
vector bosons
decay, 290
pair production, 295
production, 301, 303, 313
QCD corrections, 307
scattering, 291
virtual corrections, 56, 58, 65, 73,
103, 171, 266, 301, 307, 323, 351

— W —

W decay
hadronic, 291
width, 290
W mass, 275
measurement, 319
W production
cross sections, 313
in association with jets, 327, 423
pair production
hadronic, 298
in ete™, 297
rapidity asymmetry, 315
transverse mass, 319
transverse momentum distribution,
321
weak boson

masses, 275
pair production, 295
scattering, 291
weak hypercharge, 271, 281
weak isospin, 271, 281
wee partons, 98
Weinberg angle, 275
Wilson action, 44, 419

—Y —

Yang’s theorem, 381
Yukawa couplings, 283, 389

— 7 —

Z decay
hadronic, 291, 421
invisible, 291
to b and ¢, 421
width, 290
Z mass, 275, 287
Z production
cross sections, 313
in association with jets, 327
pair production
hadronic, 298
in ete™, 298
rapidity distribution, 315
transverse momentum distribution,
321
¢ function, 59
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