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Möbius strip 44
Majorana condition 66

symplectic 67
Majorana mass

symplectic 78
Majorana spinor 66

symplectic 81
mass matrix ansatz

Weinberg-Fritzsch 226
massless up-quark 285
matter representations 161
maximal subalgebra 236
meson octet 14
minimal coupling 2
modding 44
mode expansion 72, 74

of 5D fermion 79
model-dependent axion 284
model-independent axion 284
modular form 231
modular invariance 52, 100, 115, 116,

158
condition 139, 191
fundamental region 117, 118
gauge group 139
modular transformation 117, 189

modular parameter τ 116
moduli 117, 179, 180, 230, 231, 289

complex structure 181
Kähler modulus 181
volume modulus 181

moduli problem 289
moduli space 179
momentum

with Wilson lines 180
monodromy 214
MSSM 30

from superstring 268
problems 32, 290



Index 403

mu(µ) problem 289
from string 289

multiplicity 192, 302, 387
Z4 196
group space 243
spacetime 244

N=2 supermultiplet 81
hyper-multiplet 81, 85
vector-multiplet 81, 84

Narain compactification 178
neutral current 16
Neveu-Shwarz boundary condition

121
no-adjoint theorem 256, 262
no-ghost theorem 116
non-contractible loop around fixed

point 54
non-renormalization theorem 28

stringy version 231
nonabelian gauge 2
nonprime orbifold 185
nonrenormalization theorem

nonperturbative 231
normal ordering 112

NS sector 125
R sector 126

NS sector
bosonic sector 122

NSR string
consistency 127
constraints 121

number of families 359
Calabi-Yau space 274

operator product expansion 144, 218
orbifold 9, 39

T 2/ZN 59
T 6/Z3 59
Z2 × Z2 84
Z2 × Z2 in 5D 86
Z3 with 3 families 272
Z4 195
2D lattices 56
Abelian 60
definition 43, 45
equivalent class 52
field theoretic 71
field theoretic Z2 × Z′

2 83

higher dimensional– 57
in fermionic construction 370
non-prime 273
string theory 100

orbifold compactification 37
orbifold Hilbert space 185
orbit 43
order 45, 57, 173, 237
orientifold 377
oscillator 208
oscillator number 159

parity violation 1
partition function 118, 185

R sector 129
twisted sector 189

Pati-Salam group 88, 293
Peccei-Quinn symmetry 281
photino 30
picture changing 205
Planck mass 1, 4
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