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Abelian Higgs model 525
Abelian QCD  422-423
adjoint representation 274
AEEC 409
ALEPH 142
avs. Gg 178
a,f,y 205
angular ordering
anomalous dimension
anomalous magnetic moment
anomalous moment 433
ARGUS  215-216
ARIADNE 384, 393
asymmetry
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—formula 67
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123-124, 147, 150

—heavy quark 151

—left-right 123, 147, 150

— measurements at LEP/SLD

—ofbb  66,72,75

—ofcc  66,71,75

—of EEC  409-410

—-of T 124

— parameter 123

—q+g—>1+1 76

— Wdecay 93

—Zdecay 93
asymptotic freedom 262, 282, 284, 307, 415

—testof 398
axial gauge 266-267
axion 257

384, 425, 428
337-338, 342, 431
61, 105
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b

B-factory 202, 240, 243, 249

b-quark production in hadronic collision 493
BaBar 250

bag parameter 226
bare coupling constant
bare mass 158
baryon
—number 258
beam cooling 82
Belle 250
— detector 251
—events XXVI, 251
BFKL equation 346
Bhabha scattering 127
Bjorken scaling  307-308, 316, 327
Born approximation 110-111, 158-159, 170
—improved 114, 122, 176
Bose—Einstein statistics 242
box diagram 117, 171, 225-226, 253, 254
Breit frame 537
Breit-Wigner
— broadening 100
—formula 91, 98, 120
—shape 116
BRST symmetry 527

158, 169

c
c-quark production in hadronic collision 490
Cabibbo allowed, see Cabibbo
favored/suppressed 219
Cabibbo favored/suppressed 221-223
Cabibbo—Kobayashi-Maskawa matrix 5, 40,
87,193, 195, 197, 206, 508
—phase 246-247

~Vgp 201

-Va 200

- Ve 200

Vi 204

“Vie, Vig 204,232

- Vuw 198, 202, 216, 232, 236
- Vus 199

Cabibbo rotation 82, 197, 403
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Callan—Gross relation 65, 316 CP violation
Casimir operator 273, 426, 546 —eg 232
Cauchy’s theorem 404 —ex, ex’ 227
CDF 362 — Bsector 232
charge conjugation - beyond the SM 257
— Dirac matrix 502 —direct 233
charge renormalization 169 —in interference 212, 238-239
charge symmetry 365 —indirect 232
charged current  39-41, 65, 314 CPT invariance 209
CHARM 44 critical temperature 10, 12, 13
chiral CTEQ 393, 461, 471-472

Curie temperature 12

—representation 502
current algebra 279

chiral gauge symmetry 275

chiral perturbation theory 275, 278, 285, custodial symmetry 106, 173
563, 567, 570

chiral symmetry 4 d

chiral symmetry breaking 17 Dalitz plot 417, 472

chirality 4, 35, 49, 59, 64, 312 Dashen’s theorem 295

ChPT, see chiral perturbation theory 275 decay constant 199, 226

Chudakov effect  424-425 —kaon 277

CKM matrix 197 —pion 276

CLEO 215 decay width

—difference A I' 219
decoupling theorem 291, 569
deep inelastic scattering 307
Al =1/2rule 211,228
depolarization method 129
DGLAP evolution equation 77, 263,
327-328, 330-332, 335, 366, 382, 448-449
- MS scheme 335
—basic form 324
— DIS scheme 335
—numerical program 347
—solution 337

cluster model  392-393, 397
coefficient function 335
collider detector 125
collinear 296

—singularity 321
Collins—Soper frame 77, 535
color

—charge 261

- strength of 272
—coherence 424
—degrees of freedom 261

—factor 423 — with angular ordering 430
—spin  261-262 dijet 438
—suppressed 234 —mass 438, 461
Compton polarimeter 129, 150 —production  XXXI, 461, 475
cone algorithm 466 dilogarithm function 378
confinement 262, 362 dilution factor 246, 250
confining potential 361 Dirac
Cooper pair 13 — equation, plane wave solution 501
counter term 162 —y matrix 502
coupling constant —matrix 501
—continuity 292 direct photon production 476
—running  414-415 DIS, see deep inelastic scattering 307
- NLLA 286 dispersion relation 401
covariant derivative  6-8, 264 double logarithm 343
covariant gauge 264 Drell-Yan process 76, 351
CP invariance 209
CP parameters e
— Bmeson 207 E1 transition, see electric dipole transition

— Kmeson 210 55, 56



EEC, see energy correlation 408
electric dipole transition 55
electric quadrupole 540
electroweak unification 64-65
Ellis—Karliner angle 419-420
emittance 82
energy correlation 408, 410
EPR paradox 242
equivalent photon 317

— cross section 317
Euler’s constant 161, 280
event generator 380
event topology

— B-factory 252

f

FAC: fastest apparent convergence
approach 288
factorization 77, 262-263, 296, 321,
324-325, 358
—hadron scattering 358
—scale 324, 354, 359, 457, 469, 478, 479,
482-484, 489
—scheme 324, 335
—theorem 358, 489
Fermi coupling constant 111, 517
Fermi theory, see four-Fermi interaction
39, 40, 45, 170
ferromagnet 11-12
Feynman rules 23, 267, 507
Fierz transformation 47, 531
fluorescence 56-58
FONLL 493
four-fermion interaction 16, 39, 164, 474,
531, 532
four-fermion processes
fragmentation 361, 363
—function 263, 296, 363, 366, 385, 387,
390, 490, 494
— scaling violation 448
— scaling violation 387
fragmentation function
—longitudinal 441
—transverse 441
fragmentation model 152
Froissart bound 346, 451
ftvalue 198

162

g
g-2 109, 129, 157

G-parity 406
y—Z mixing 118, 167, 176-177
Gargamelle 40

gauge
—axial 28, 265, 330
—Feynman 264
- fixing term 162, 264-266
—interaction 18
—invariance 269, 330
—R-gauge 30, 525, 527-528
—sector 7,37
- symmetry
-of QCD 423
-t Hooft-Feynman 528
— unitary gauge 14, 28, 30, 525-527
gauge boson
— self-interaction 19
—3-Wvertex 20
—4-W vertex 21
gauge theory
—non-Abelian 27
gauge transformation
—boson 6
—chiral 4-5
—fermion 5
-SU@R) 6
Gell-Mann matrix 265, 272, 544
Gell-Mann—Okubo mass formula 295
ghost  27-29, 162, 264-265, 267, 268,
283,528
GIM mechanism 71, 195, 253, 496
Ginzburg-Landau free energy 13
gluon
— Compton scattering 269, 476
— distribution 342, 463
—emission 329
— fragmentation function 441
—in 4-jet
-0z, Ong 422
—jet 422, 444-445, 449
—scalar 264, 417-421
- self-coupling  268-269, 421
—spin 340, 417
— vertex
—3-gluon 269
—4-gluon 269
Golberger-Treiman relation 566
Goldstone boson  12-13, 277, 295
—would-be 13, 30, 526-528, 530
Goldstone theorem 277
Gross—Llewellyn—-Smith sum rule
group
— adjoint representation
— conjugate representation
- connectedness 544
—direct product 547

399

546
546

Index

609



610 | Index

— fundamental representation 544 JADE algorithm 420
—generator 273, 543 Jarlskog parameter 206
—rank of 546 jet 263, 303, 361-362
—reducible 547 —algorithm 464
— structure constants of SU(3) 544 —axis 367-368
- U(N) 543 - clustering 464
GWS 40 — dijet 461
—event shape 408
h — hadronic production 460
H1 66, 346, 350 —2-jet 362-363, 373
hadronization 363 —3-jet 362, 373, 377, 378, 446
hadronization model 384, 398 —4et  421-422
—testof 393-394 — multi-jet
heavy electron 35 — production 472
heavy quark effective theory 201 — multijet 473
heavy quark production 484 —event display 472
— flavor excitation 486-487 - multiplicity 380, 408
HERA 64, 346, 350 — particle flow 396
HERWIG 384, 392-393, 408, 466 — O-plot  368-369
hierarchy problem = 257 — separation 375, 380
Higgs ' —method of ¢, 0 375
— coupling —method of your 377
—Dboson 22 —three-jet 429, 446
- fermion 22 jet shape variable 367
- self 22 —acoplanarity 367, 373
- interaction 22 — C-parameter 368, 371

—mechanism 12-13
—role of 28, 35
—sector 7,22,37

—heavy jet mass 372
— jet broadening variable 372
—oblateness 367

Higgs mechanism 500 ' — planarity 368, 394
HQET, see h(.eavyf qufirk effective theory 201 — sphericity 367-369, 453
humpback distribution 435-436, 438 —thrust 73,137, 152, 367, 369374, 394,
hypercharge 5-9, 15, 18, 106 411, 418-419
JETRAD 461

i
IF model, see fragmentation model 397
impact parameter 138, 140, 446, 481
impulse approximation 308, 310
independent fragmentation model 385, 397
infinite momentum

—approximation 329

JETSET 393, 395, 408

k
K-factor 356
kr algorithm 468

—frame 321, 327-328 I
infrared divergence 296, 322 Lamb shift 109, 157
infrared safe 303, 370-371 A, Ayrg 284,293
Isgur-Wise function 201 —ambiguity 293
isolated lepton 498 lattice QCD 263, 285
isoscalar target 314 leading log approximation 284, 287,
isospin 161, 172, 173, 189, 275, 314, 365, 303-304, 327, 329
520, 524 left-right symmetric model 258
—-ofr,c,b 69,75 Lego plot  84-85, 362, 455, 497
ISR 81, 452, 465 LEP
—beam energy 131
J — climate effect 131

Jacobian peak 97-98, 100 —earth tide effect 131



— train effect 133

—detectors 125

— energy determination 128
lepton flavor 40
LeviCivita tensor 504
Lie algebra 543
light cone gauge 266
light cone variable  303-304, 328, 385
linear sigma model 563

LLA, see leading log approximation 284
local parton hadron duality 381, 429, 437
long distance contribution 226, 253
LPHD, see local parton hadron duality
LQCD, see lattice QCD 263
luminosity 81, 128, 249, 250
— B-factory 250
—monitor 127
Lund model, see string model

381

389

m
M1 transition, see magnetic dipole
transition 55, 56
magnetic dipole
— of the gauge boson 107
magnetic dipole transition 55
magnetic moment 538
majoron 146
Mandelstam variable 298, 477
MARKIIT 394
mass
— constituent 296
—current 296
— difference
- A mg, A mg
-Amg 226
—eigenstate 193
—matrix  207-208
— Bmeson 229
— Kmeson 225
—of quarks 294, 405
—of the fermion 17
— of the gauge boson 15
- of the Higgs 17
—of top quark 499
- polemass 557
- regularization 302
—running 289
—singularity 301, 321
matching 484
— pr distribution 483
matrix method 381, 409
Meissner effect 13
Mellin transformation 337, 386
338-339, 434

215, 229

— inverse

Index

method of characteristics 281
method of moments 337, 347
Mexican hat potential 10

minimum scheme 163
minimum subtraction scheme 161, 517
mixing

- BY-B% 211,246

— X, X parameter 215

-D°-Dy 220

—rparameter 216, 218

—r1, 7 parameter 214
—x, y parameter 214, 220, 223-224, 231
MLLA, see modified leading log
approximation 435
modified Bessel function 345, 437
modified leading log approximation 435-437
modified minimum subtraction scheme
162, 182, 280, 517
Monte Carlo program
— DGLAP based 346
—inputs 350
MRSA 393
M S, see modified minimum subtraction

scheme 162
multiplicity distribution 434, 446
multipole expansion 537
n
Nachtman moment 340
Nambu-Goldstone

—boson  276-278

—mode 275-276, 565

neutral current 39, 41, 42, 63, 118
neutral gauge boson 9
neutron electric dipole moment  257-258
next leading log approximation 285
Nishijima-Gell-Mann’slaw 6, 9
NLLA, see nextleading log
approximation 285
non-Abelian gauge theory
nonlinear sigma model 278, 567
number of generations 146
number of neutrino species
NuTeV 53-54, 76

103, 348, 528

145

o
octet-singlet mixing 295
on-shell renormalization
on-shell scheme 517
OPAL 128, 394

operator product expansion
optical rotation 56

order parameter 11-13, 277, 295

162

324, 401, 404
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oscillation q
-B°-BY 218 Q-plot 370
QCD 261
p —axioms 264
P,C,T transformation 106, 193 —vacuum 274

parity violation ~ 258 QCD Compton scattering 297

—in atomic process 54, 61, 63 quadrupole

partially conserved axial vector current 276, - of the gauge boson 107
563. 565 quadrupole moment 105, 537, 539-540

quantum anomaly 275

parton 361
— distribution function ~ XXVII, 76, 263, quarlf
322, 351, 464 “jet 422,444, 445, 449

—nonsinglet 331, 337 quark condensate 275

- reproducibility 470 quark model = 543 )
—singlet 331 quark number conservation 334
—luminosity 353
—model 307,311
— shower model 366, 380-381
—substructure 474

r
R-gauge 30, 527, 528

Rvalue 68-69, 222, 282, 287, 399
radiative correction 114, 157, 513

Pauli-Dirac “eye3 174,188, 521-522
—representation 503 _Aa 520

PCAQC, see partially conserved axial vector — box correction 121, 170-171
current 276, 406 — box diagram  117-118, 121

pdf, see parton distribution function _ direct correction 170
76,322 — electroweak 117

penguin diagram  225-226, 228, 254 — oblique correction 170
—electroweak 234 ~QED 114

penguin pollution 248 - Ar 157,159, 170-172, 174, 176,

PEPI 67 184, 520

Peterson function 388, 490, 492, 494 —Ap 172,175, 188,522

PETRA 67,75, 422, 445 — p parameter 49, 51, 106, 118, 121, 155,

phase field 14 160, 172, 180, 522, 523

Phase transition 11 —S, T, U parameter 187-188

phase transition 12 —self-energy 170, 518

$1 205, 246, 255 — universal correction 117

P2 205,246-247 — vertex correction 117, 121, 170-171, 180

¢3 205,235 rapidity 91, 377, 386, 450-452, 455, 457,

planarity 368 460, 477

“+” function 333, 335, 480 —pseudo- 84-85, 465

PMS: Principle of minimal sensitivity 288 rare decay

PNC 55 -K'—>atvy 253

polarization -K—>a%vv 254
—-sum 505 Regge

polarized e-D scattering 58 —theory 344

polarized electron beam 150 — trajectory 345, 349

Pomeron 345 Reggeon 345

power correction 280, 370, 411, 413, 419 renormalization 161-162, 280

pQCD 263 —mass 164

preconfinement 392-393, 397 - modified minimum subtraction

primordial momentum 479 scheme 517

primordial motion 363 —on-shell scheme 517

pseudorapidity 455 renormalization group equation 262, 279,

PYTHIA 384 281, 286287, 290



resum 166
resumed expression 484
RGE, see renormalization group
equation 279
R, 401
running coupling constant 164, 167, 174
Rutherford scattering in QCD 462, 473
Rz 407

s
saddle point 434, 436
Sakharov 258
scale dependence 286, 288, 470
—jet production 469
— W production 482
scale parameter 162
scaling in fragmentation 363, 365
scaling variable 312, 364
scattering phase shift 211, 233
sea quark 309
self-energy 165
— gauge boson 164
SF model, see string model
sigma model 563
Slavnov-Taylor relation 164, 169
SLD 126
small x distribution 430
SN1897A 43
Sokolov-Ternov effect 129
spectral function 400, 403, 406, 557
spectral representation 553, 555
sphericity, see jet shape variable
spin precession frequency 129
spin tune 129-130
splitting function 321, 332, 352, 421, 573
- regularization 332
spontaneous symmetry breaking 10, 12, 17,
30, 276, 526
SppS 82,452
SPS 81
Stark
—effect 56
—induced 56
strained lattice GaAs photocathodes
string 362
—effect 428, 430
string model 389, 391, 395, 397
strong CP problem 257
strong phase, see scattering phase shift
223, 233, 230, 238
structure constant 265, 274, 543
structure function 314, 316
—computer based 348

397

367

150

222,

Index

SU3) 543-544
SU(N) 543
subquark 474
Sudakov form factor 356, 382-383, 483
superallowed transition 198
superconducting phase 3, 13-14
supersymmetry 257
superweak phase shift ¢sw
symmetry
— chiral invariance
— global chiral —
-SU@) 5
-suU@)xUQ) 7
synchrotron radiation  129-130

211

570
275

t

't Hooft Feynman gauge 30

't Hooft-Feynman propagator 528

't Hooft's gauge 525

T invariance 209

tagging
-B%, BY 240
—heavy quark
—jet charge
—lepton 136
—lifetime 138
—mass 139

135
152

— polarization 150
—signal 70
technicolor 190
TGC, see triple gauge coupling
108, 540
theta vacuum 257
Thomson scattering 169
thrust, see jet shape variable
418, 419
thrust axis, see jet axis
top quark
—mass 499
- production 496
—event display XXXII, 497
—search 373
traces
- of the y matrices
transverse kick 305
transverse mass 98, 489
triangular anomaly 496
triple gauge coupling 99, 103-104, 540
- beyond the Standard Model 104
TRISTAN 67,75, 362, 422, 445
twist 293, 324, 399, 401
two Higgs model 257

103, 105,

367, 369,

70, 137, 367

503
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two-point correlation function, see two-point

function 401

two-point function 276, 400-401, 556, 558

two to two reaction
—2—2reaction 454-456
— matrix elements 457, 458
— matrix elements squared 457

u

U-gauge 14, 525

UA1 82-83,806

UA2 82, 84,452

unitarity 29, 31, 33, 103, 204, 230, 248,
264, 401
—relation 175, 400, 551, 558, 560
—testof 253
—triangle XXVI, 205, 246, 255-256

T (4S) 215,240

v

vacuum expectation value 16

valence quark  308-309

vector particle production 475

VENUS 69, 362, 446

virtuality 366, 384, 393, 438
—relation 328

w
W 186
—branching ratio 89
—decay width 87, 89, 99
—hadronic production 479, 481
—mass 96
— pair production 98, 102-103, 108
—polarization 88
—production 89
— properties 93
— pr distribution 479, 481
—spin 95
—transverse mass 98, 101
Ward identity 164, 169, 527

weak

—charge 4
—current 4
—eigenstate 193
—neutral boson 9
—phase 233,238
weak neutral boson 9
Webber model 392, 395
Weinberg angle 9, 45, 47-49, 5
79, 155, 157
-MS 49,159,182, 185

— effective sin? 6 o

159, 181

— on-shell

—relations among 186

-s'mz 179

— scale dependence 184
Weizsicker-Williams formula

Weyl

- representation 502

width

—difference AT 230

Wigner—Eckart theorem

Wigner mode 564
Wolfenstein’s parametrization

Y
yo-yo

389-390

Yukawa interaction 7, 193-194

z
V4

- branching ratio 112
—cross section 112
—decay width 110, 112
— energy dependent width 119
—hadronic production 89, 479
—invisible width 143, 145
— pr distribution 479
—spin 95

—total width 143

ZEUS

66, 346-347, 352

2,53,63, 76,

121, 148, 151, 156,

119, 121, 159, 185

305

539-540

198, 246, 256





