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distribution, 122, 154

formal, 172
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implementation, 52
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invariant of motion, 1
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affine, 67
Killing field, 15
Killing form, 196
knot theory, 228
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Laplace transform, 143
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Laurent series, 66, 78
level, 225
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Lie derivative, 14
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Lorentzian quantum field theory, 131
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Möbius transformation, 19, 32, 34, 155
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meromorphic function, 216
metaplectic quantization, 220, 227
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moment map, 216
monomials, 114
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no-ghost theorem, 120
non-abelian Hodge theory, 227
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normal ordering, 115, 116, 171, 177, 178
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open string, 235
operator, 129

anti-unitary, 43
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field, 131
Hilbert-Schmidt, 53
selfadjoint, 112, 129, 130

essentially, 113, 130
symmetric, 130
unitary, 42, 43
vertex, 185

operator norm, 46
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orbifold fundamental group, 222
orbifold model, 204
oscillator, 113, 220
oscillator modes, 109
Osterwalder-Schrader Axioms, 155

parabolic structure, 223
paradegree, 224
paradeterminant, 224
parallel transport, 227
permuted extended tube, 147
phase space, 41, 214, 216, 217, 223
Poincaré group, 21, 44, 132, 155
Poincaré transformation, 105
Poincaré–Birkhoff–Witt theorem, 210
Poisson bracket, 111, 113
Poisson structure, 112
polarization, 51, 217
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Polyakov action, 104
polynomial vector fields, 76
prequantum bundle, 216–218
primary field, 78, 159, 163, 166, 168, 206, 220
principal fiber bundle, 54
projective automorphism, 43
projective representation, 70, 75, 92, 100
projective space, 24, 41
projective transformation, 43
projectively flat connection, 227
propagator, 127

quadric, 8, 25
quantization, 45, 111

of strings, 119
of symmetries, 41, 44–46, 51, 75

quantum electrodynamics, 51
quantum field, 129–131
quantum field theory, 153, 171

axioms, 121
relativistic, 121

quantum group, 228

radial quantization, 154, 159, 168
rational conformal field theory, 220
reconstruction of the field operator, 158
reducible, 99, 100
reflection positivity, 154, 158
regular representation, 47
relativistic invariance, 132
removable singularity theorem, 34
reparameterization, 105
representation, 45

adjoint, 196
highest weight, 92, 93, 95, 100, 165
indecomposable, 99
induced, 94, 197, 209, 211
irreducible, 99, 218, 222, 230
positive energy, 92
projective, 47
regular, 47
unitary, 47, 70, 92
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residue, 65, 173
restricted unitary group, 53
Riemann sphere, 32, 33
Riemann surface, 101, 167, 169, 214

marked, 223
Riemann zeta function, 79
Riemannian manifold, 8
rotation, 155

scalar product, 41
scaling covariance, 157, 159

scaling dimension, 156
Schwartz space, 122, 154
Schwinger functions, 148
second quantization, 147
secondary field, 165
self-adjoint operator, 72, 100, 217
semi-Riemannian manifold, 7, 8, 15, 103, 104
semi-simple Lie algebra, 72
semi-stable vector bundle, 214, 224
semidirect product, 11, 16, 40
separable Hilbert space, 42
sheaf, 216
shift by the dual Coxeter number, 220, 221
simple Lie algebra, 196
simple Lie group, 219, 221
singular connection, 223
smooth, 7
smooth structure, 63
space-like separated, 132
special conformal transformation, 17, 18, 30
special unitary group, 42
spectrum condition, 145
p-sphere, 8
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of groups, 57
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stable, 224
state field correspondence, 166, 185
state space, 41, 217, 227
stereographic projection, 12
stochastic Loewner evolution (SLE), 235
string, 103, 107, 109
string algebra, 119
string theory, 35, 103, 119, 168
strong topology, 45, 46
structure constant, 1
structure group, 55
submodule, 95, 96
Sugawara construction, 198
Sugawara vector, 195, 198
superspace, 186
symmetry, 1, 44
symmetry group, 44, 107
symplectic form, 46, 216
symplectic manifold, 215, 217
symplectic structure, 112, 215, 216
symplectic form, 218

test function, 122, 173
theta bundle, 219, 225
theta divisor, 219
theta functions, 213, 219

generalized, 213, 216
time reflection, 155
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time-ordered product, 154
topological group, 45
topological quantum field theory, 226, 228
topology of pointwise convergence, 47
transformation

angle preserving, 11
conformal, 9, 18
global conformal, 32
Möbius, 32, 155
orientation-preserving, 9, 33, 36, 37
orthogonal, 16, 18, 28
projective, 43
special conformal, 18

transition probability, 42
translation, 16, 18, 155, 160
translation covariance, 185
translation operator, 185
trivial extension

of a group, 39
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twisted K-theory, 232

uniqueness theorem, 199
unitary

group, 42
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operator, 43
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universal covering, 48, 154
universal covering group, 40, 48, 73
universal enveloping algebra, 94, 209
universal fiber bundle, 55

vacuum expectation value, 154
vacuum vector, 92, 99, 114, 117, 169, 185
vector bundle, 214
Verlinde algebra, 230
Verlinde formula, 213, 219, 228
Verma module, 95, 119, 211
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W -algebra, 204
affine, 196, 197
conformal, 194, 206
coset model, 204
graded, 186
Heisenberg, 190
orbifold model, 204
Virasoro, 193, 194

vertex operator, 171, 185
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vertex superalgebra, 186
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Virasoro field, 194, 204
Virasoro group, 82
Virasoro module, 92, 94, 169
Virasoro vertex algebra, 193

W -algebra, 204
wave equation, 20, 36, 108
Wess–Zumino–Witten, 88
Weyl rescaling, 105
Wick rotation, 121, 142
Witt algebra, 34, 37, 67, 77–79, 82
world sheet, 103, 107
WZW-model, 88








