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DREG, 200 gluino QCD interaction, 163
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effective mass, 428 450
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equivalence principle, 236, 240 composite, 115
event generation, 374-393 coupling of, 117
beam remnants, 383 decays to, 368-373, 491, 506, 509,
cascade decays, 379 511
hadronization, 382 interactions, 368-371
hard scattering, 377 Goldstone’s theorem, 111
parton showers, 377 graded Lie algebra, 31, 46
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extra dimensions, 17, 278, 294 differentiation, 55
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fine-tuning problem, 16, 104 gaugino mass, 267
flat direction, 108, 140 scalar interactions, 266
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HB/FP region, 409, 419, 424, 426
gauge-coupling unification, 199-203 HERWIG, 383
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gauge kinetic function, 116, 251 Higgs boson, SM, 8
gauge-mediated SUSY breaking, 285-293 mass limits, 21
minimal GMSB model, 287 Higgs bosons, MSSM, 144-148
non-minimal GMSB models, 293 couplings, 174
gauge transformation, 80, 84 decays, 364-367, 524-530
gauge transformations production, 485
Abelian, 84 searches, 411, 421, 423
non-Abelian, 86—-89 Higgs mechanism, 4, 141
gaugino, 95 Hubble parameter, 223
gaugino condensation, 116 hyperbolic branch, 213, 227, 409
gaugino-mediated SUSY breaking,
294 IMH model, 276
Gauss’ theorem, 25 initial state radiation in e*e™ collisions,
general co-ordinate transformations, 335
236 inoMSB, 294
general relativity, 236-245 inverted mass hierarchy, 276
field equations, 242 ISAJET, 383
Lagrangian, 242 event generation, 388
spinors, 243 set-up, 384
tensors, 237 SUSY models in, 385
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Kdhler potential, 69, 70
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renormalizable theory, 70
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LEP2, 322
SUSY searches, 399-402
leptogenesis, 234
lepton flavor violation, 233
Lie algebra, 41, 53, 80
adjoint representation, 91
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lifetimes of sparticles, 338
linear ete™ collider, 323, 437-450
Little Higgs models, 18
local gauge transformations, 79
local Lorentz transformations, 243
local supersymmetry, 245-260
sum rule, 259
supersymmetry breaking, 257
transformations, 250, 255
Lorentz group, 42
LSP lifetime in RPV models, 467
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two-point function, 33, 317
Majorana mass
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Majorana spinor identities, 26
Majorana spinors, 24, 44, 128
bilinears, 26
Majoron, 471
mAMSB model
LHC searches, 420
mass insertions, 195
mass sum rule, 118, 120
Master Lagrangian
gauge theories, 99
non-gauge theories, 75
matter parity, 132
metric tensor, 241
minimal coupling, 3
minimal supergravity model, 207, 269-270
Minimal Supersymmetric Standard Model, see
MSSM 127
motivations for supersymmetry, 19
MSSM, 127-189
beta functions, 201
construction, 127
EWSB, 138-141
field content, 128
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QCD, 161
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charginos, 149-154
gauge bosons, 141
gluinos, 148
Higgs bosons, 144-148
matter fermions, 142
neutralinos, 149-152
sleptons, 155-160
squarks, 155-160
parameter space, 134—138
radiative corrections, 184—188
soft SUSY breaking terms, 134
superpotential, 130
mSUGRA model, 207, 211, 269
mu problem, 269
muon anomalous magnetic moment, 220—
221
muon collider, 452

naturalness, 211-214
neutralino relic density, 223-228
neutralinos
couplings to W*, 173
couplings to Z°, 173
couplings to matter, 168, 169
dark matter, 223
direct detection, 228
indirect detection, 230
decays, 361-364, 509-516
mass, 149
neutrino mass, 231-234, 471
new physics
motivations for, 11
next-to-lightest SUSY particle (NLSP),
292
decay length, 372
NMSSM, 161, 177
Noether procedure, 247
Noether’s theorem, 27
non-renormalization theorem, 104
non-universal
gaugino masses, 273
scalar masses, 267, 268

O’Raifeartaigh model, 107

Palatini formalism, 242

partial decay rate, 339

parton distribution function, 299, 307
parton model, 299

Planck mass, 243

Planck slop, 265

Poincaré group, 45

Polonyi model, 259

proton decay, 21, 271, 459
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QCD, 6, 161 gluino/squark, 314-319, 479481
quadratic divergences neutralino pair, 310-311, 478
cancellation of, 36, 104 NLO corrections, 321
slepton/sneutrino, 312-313, 482
R-parity, 132 sphaleron, 234, 463
R-parity violation spin connection, 245
bilinear, 470 spontaneous symmetry breaking, 3-6, 138
collider signatures, 468 spurion, 123
constraints, 459-466 squarks, 129
explicit, 457 decays, 350-353, 501-506
interactions, 457 electroweak gauge couplings, 165
LSP decay, 467 masses, 155
muon decay, 461 QCD interactions, 162
s-channel production, 465 Standard Model, 1, 6-10
spontaneous, 470 SU2), 41
trilinear, 457 SU(5) SUSY GUT model, 270
radiative decays, 214 sum rule, 118, 120, 259, 262
supersymmetry limit, 103 super-algebra
radiative EWSB, 21, 209-211 irreducible representations, 47
Rarita—Schwinger field, 246 supercurrent, 27
Lagrangian, 247 super-GIM mechanism, 196
reduced Planck mass, 243 super-Higgs mechanism, 258
relic density, 222, 223-228 super-Poincaré group, 19
renormalization group equations, 199-209 supercovariant derivative, 66—68
renormalized perturbation theory, 199 superfields, 49—102
resonance annihilation, 228 SUSY transformation, 60
REWSB, 209-211 chiral, 61-63
RGEs, 199-209 curl, 64, 89
gauge couplings, 200 in Wess—Zumino gauge, 91
soft parameters, 204-206 expansion of, 51
Yukawa couplings, 203 gauge, 79-102
Ricci scalar, 242 gauge potential, 81, 87
Ricci tensor, 242 gauge transformation, 84
Riemann curvature tensor, 240, 245 left-chiral scalar, 61
rotations, 41 left-chiral spinor, 82
Runge—Kutta integration, 206 products, 64
real, 52
scalar potential, 258 right-chiral scalar, 63
scattering events, 390 scalar, 51
see-saw mechanism, 232 supergravity, 20, 245-260
sleptons, 129 breaking, 257
decays, 353-357, 506-509 Lagrangian, 251
electroweak gauge couplings, 165 models, 264-278
masses, 155 mSUGRA model, 269
SO(10) SUSY GUT model, 274 supernovae, 223
sparticle decays, 338-373 superpotential, 69, 72
a sample calculation, 342 non-renormalizable theory, 251
sparticle lifetime, 340, 341 renormalizable theory, 72
sparticle production, 298-337, 476-490 superspace, 50, 76
ete™ colliders superstring theories, 20
chargino/neutralino, 328-331, 488-490 supersymmetric gauge theories
polarized beams, 332, 490 action, 102
sleptons/sneutrinos/squarks, 325-328, 485-488 recipe, 101
two-photon background, 337 supersymmetric Lagrangian
a sample calculation, 301 as integral over superspace, 78, 102
at the LHC, 322 gauge theory, 98
at the Tevatron, 322 gauge kinetic terms, 92
hadron colliders gauge-matter interactions, 95
associated production, 319-320, 481 non-gauge theory, 68—76
chargino pair, 308-309, 476 D-term contribution, 72
chargino/neutralino, 306-308 F-term contribution, 74
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supersymmetry
algebra, 30, 41-48
collider simulation, 374-393
defined, 18
new problems with, 474
representations of, 47, 60
supersymmetry breaking, 105-126
F-type, 108
dynamical, 116
explicit, 40, 121
mediation of, 263
soft, 40, 122, 134
non-analytic terms, 123
spontaneous, 106
D-type, 106, 113
F-type, 106
supersymmetry generators
represented as derivatives,
54
supertrace, 110, 120
SUSY searches, 395427
Z pole, 398
early experiments, 395
LC
mass measurements, 439-447
reach, 423
spin determination, 438
LEP2, 399-402
LHC
precision measurements, 427-437
reach, 416422
Tevatron
reach, 407414
SUSYGEN, 383
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technicolor model, 16
top quark, 210
SUSY decays of, 367, 523
torsion tensor, 239
total decay rate, 339
trilepton signal at the Tevatron, 406
trileptons, 409
two spinors, 44

universality, 196
universality hypothesis, 206

vierbein, 244
VLHC, 453

weak hypercharge, 130
Wess—Zumino gauge, 85, 87, 89
Wess—Zumino model, 23-40, 76, 247
algebra, 30
auxiliary fields, 24
chiral multiplet, 28
interactions, 35
Lagrangian, 23
local supersymmetry, 248
quadratic divergences, 36
quantization, 32
superpotential for, 76
SUSY breaking, 39
SUSY transformations, 25
Wilson coefficients, 216
WIMPs, 222, 228
WMAP, 223

Yang—Mills gauge theories, 3
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