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representation, 625
Pfaffian, 162
phase transition, 22, 24, 663
first order, 325
second order, 89, 663
phonon, 49
0 decay, 512
pion, 37, 451
pion decay constant F, 488
planar diagram, 444
Planck
formula, 117, 119
mass, 591
scale, 7, 45, 230, 231, 256
units, 591
PMNS lepton mixing matrix, 230, 389
Poincaré algebra, 611
Poincaré group, 600
Poincaré symmetry, 4, 115, 173
point particle mechanics, 3, 10
Polyakov loop, 219, 323
Poynting vector, 114, 609
propagator, 15, 31
proton, 451, 454
decay, 545, 555
mass, 451, 495, 591
pseudo-real representation of a Lie algebra,
615
pure gauge configuration, 419

QED vacuum angle 0ggp, 543

Quantum Chromodynamics, QCD, 229, 401
Quantum Electrodynamics, QED, 5, 124
quantum gravity, 45, 228

quantum spin chain, 642

quantum statistical mechanics, 65, 66
quantum uncertainty, 4

quark, 341
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mass matrix, 383
masses, 232, 496, 595

rank of a Lie algebra, 614
Rayleigh-Jeans law, 119
real representation of a Lie algebra, 615
reflection positivity, 26
regularization, 28
relevant operator, 92
renormalizability, 82
renormalizability of the Standard Model, 226
renormalization, 8, 73

condition, 81

group, 9, 87

group transformation, 88, 90, 195
renormalized propagator, 73
renormalized trajectory, 92, 96
representation of a Lie algebra, 615
p-meson, 451
right-handed neutrino, 349, 369, 372
rigid interface, 312
roughening transition, 312
R-ratio, 471, 472
running coupling, 103

Sakharov conditions, 264, 556
scalar

field, 37

meson, 457

QED, 125, 271
scale invariance, 300, 406
scaling function, 480
scaling hypothesis, 667
scaling law, 667
Schrodinger equation, 4, 14, 61
Schrodinger’s cat, 130
Schwarz inequality, 426, 642
Schwinger parametrization, 81
second fermion generation, 379
second-order phase transition, 22
seesaw mechanism, 230, 370, 572
self-energy, 74
semi-simple Lie algebra, 614
sign problem, 658
simple Lie algebra, 614
skyrmion, 505, 563, 643

spin, 507

statistics, 507
SLAC fermion, 193
small unification, 289, 572
SO(n) group, 630
s0(3) algebra, 616
SO(3) group, 618
solar neutrino puzzle, 391
solar neutrinos, 390
Sommer scale Ry, 310
source field j, 30
Sp(n) symplectic group, 631
sphaleron, 265, 559
Spin(10) GUT, 570

spin model, 20
spin—statistics theorem, 180, 206

spontaneous symmetry breaking, 55, 233, 240, 243

spurion, 489, 493, 502
staggered lattice fermion, 193
staggered magnetization, 642
Standard Model parameters, 393
static quark potential, 303
stationary distribution, 653
statistical errors, 656
Stefan-Boltzmann law, 119
sterile neutrino, 350, 369
strangeness, 456

string tension, 215, 303

string theory, 157

strong coupling limit, 306
strong CP-problem, 265, 432, 529
strong hypercharge, 457

structure constants f,5. of a Lie algebra, 614
structure constants f,p. of su(3), 622

structure function, 478

SU(n) group, 619

SU(2) group, 618

SU(2) group manifold S3, 618
SU(2), doublet, 331

su(3) weight diagrams, 624
subalgebra of a Lie algebra, 614
sum rules, 484

summation convention, 599
superconductivity, 271
superconductor, 241

superficial degree of divergence, 84
superfluid, 241
super-renormalizability, 84
superselection sector, 130
supersymmetry, 154, 230, 231, 259
susceptibility, 23

Svetitsky-Yaffe conjecture, 326

’t Hooft coupling gy, 444
’t Hooft symbol 7,,,, 436

’t Hooft—Polyakov monopole, 541, 561

techni-baryon, 523

technicolor, 37, 230, 231, 234, 260, 352, 500

techni-quark, 352
techni-skyrmion, 523

tensor product of su(n) representations, 628

thermal average, 22
6-vacuum, 427, 531
in chiral perturbation theory, 531
at large N, 533
time-reversal T, 178, 333
topological charge, 419, 642
topological excitations, 560
topological susceptibility, 443, 447
transfer matrix

in classical statistical mechanics, 25

of lattice fermions, 182

of non-Abelian lattice gauge theory, 221

of U(1) lattice gauge theory, 218
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transition function, 423
triality of SU(3) representations, 636
triangle anomaly, 338, 339
triviality, 104, 228, 240, 262
Turing machine, 660
two-dimensional O(3) model, 642
two-point function, 19, 25, 30, 71,
89, 96
connected, 20
fermionic, 165

U(1)a-problem, 442

ultra-locality, 192

unitary gauge, 273, 289

universal covering group, 619
universality, 9, 23, 24, 87, 663, 667
universality class, 91, 663
universality hypothesis, 667

up quark mass, 359, 360

UV regularization, 7

U(1)y symmetry, 331

vacuum energy
photon field, 113
scalar field, 44
Weyl fermion field, 138, 154
variational principle, 10
vector gauge theory, 345
vector meson, 457
vector potential, 602
vector-like gauge theory, 226
Villain action, 219

wavicle, 4, 5, 49

W-boson mass, 277
weak hypercharge, 276, 336, 342
weak isospin, 332
weak vacuum-angle, 539
Wegner—Wilson loop, 133, 302
Weinberg angle 6w, 278, 596
‘Wess—Zumino-Novikov—Witten model,
252
‘Wess—Zumino-Novikov—Witten term,
514

Weyl

equation, 170

fermion, 136

Hamilton operator, 136, 153
‘Wick contraction, 33, 68, 72
Wick rotation, 18, 28, 66
Wien’s law, 123
Wilson lattice fermion, 194, 411
Wilson-Fisher fixed point, 98
winding number, 641
Witten effect, 541, 565
Witten—Veneziano formula, 446

X- and Y-bosons, 546, 547
XY model, 21

Young tableau, 624
Yukawa coupling, 356
Yukawa potential, 274
Z-boson

decay, 381

mass, 278
Zinn-Justin equation, 227
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