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R matrix, see exchange matrix
k-local operator, 80

adiabatic quantum computation, 49
Aharonov—Bohm effect, 15
Alexander’s theorem, 167
analogue computer, 157, 170
angular momentum, 141
antiparticle, 56, 143
anyon, 4
anyonic

charge, 57

exchange, 61

fusion, 57

Hilbert space, 58

interaction, 119

model, 56

band
conductance, 113
valence, 113
Berry
connection, 19
phase, 18
boson, 6
braid group, 163
braiding matrix, see exchange matrix
braidword, 163

centraliser, 82
Chern number, 35, 115, 150
Chern—Simons theory, 129
Abelian, 130
action, 131
braiding, 133, 136
spin, 133, 137
non-Abelian, 137
action, 138
braiding, 145
fusion, 141, 152
code, 80
[[n,d, k]] code, 80
k-code, 80
computational complexity, 45
BQP, 46, 169
NP, 45

P, 45
conductivity, 30

Hall, 31

longitudinal, 31

transverse, 31
continuum limit, 110, 113
correlation length, 178

density matrix, 40, 178
reduced, 179
dispersion relation, 113

electromagnetism
four dimensions, 130
three dimensions, 131
entanglement, 40, 179
entanglement entropy, 179, 190
error
coherent, 193
correction, 79
classical, 79
quantum, 80
probabilistic, 193, 195
exchange matrix, 61

factoring algorithm, 45
Faraday’s law, 37
Fermi point, 113
fermion, 6
Fibonacci anyons, 73
flux, 15, 17, 33, 37,93, 132
unit, 33
fusion
matrix, 58
rules, 57

Gauss
integral, 135
law, 144
Gauss—Bonnet formula, 35
geometric phase
Abelian, 18
anyons, 26
non-Abelian, 21

Hadamard test, 170
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half filling, 114
Hilbert space, 40
holonomic quantum computation, 51
holonomy, 21, 121
honeycomb lattice model, 102
braiding, 120
fusion, 119
Hamiltonian, 103
vortex, 109, 111, 117

interference experiment, 194
Ising anyons, 68, 122, 123
isotopy move, 157

Jones polynomial, 157, 161, 170, 173

Kauffman
bracket, see state sum
diagram, 165

knot, 157

Levi—Civita symbol, 131
Lie group, 137
link, 157
equivalence, 157
invariant, 157, 169
Lorentz force, 30

Majorana fermion, 105, 116, 123
braiding, 125
fusion, 124
Markov trace, 167
measurement-based quantum computation, see
one-way quantum computation
mixed state, 41

one-way quantum computation, 47
cluster state, 47
order parameter, 177

Pauli
group, 81
matrices, 41
projector, 42
pure state, 40

quantum
algorithm, 44, 45, 157
circuit model, 43
computation, 5
gate, 41
controlled-NOT, 42
controlled-phase, 42
Hadamard, 41
memory, 98, 195
simulation, 169
quantum dimension, 60, 180

total, 179
quantum double models, 79, 83, 91, 186
D(S3), see quantum double models,
non-Abelian
D(Zy), see quantum double models, Abelian
Abelian, 94
ground state, 187
non-Abelian, 96
quantum field theory, 129
Hamiltonian formalism, 143
topological, 129, 157
quantum Hall effect
fractional, 129, 193
integer, 27
Landau level, 28
Laughlin’s thought experiment, 32
magnetic length, 29
quasiparticle, 5, 9
qubit, 39
quotient group, 189

Reidemeister
moves, 158
theorem, 158
representation, 141
fundamental, 140, 143

Schmidt decomposition, 187
searching algorithm, 45
Skein relations, 159, 174
spin-statistics theorem, 4, 65
stabiliser, 81
state sum, 159, 161
statistical

evolution, 7

symmetry, 3, 11
statistics, 3

Abelian, 7

non-Abelian, 8
string-net model, 194
SUQ2)

level k, 148, 175

level 2, 193
symmetry, 3

Temperley-Lieb algebra, 165
tensor product
of representations, 142
of states, 142
thermal state, 41
topological
entanglement entropy, 177, 181
equivalence, 159
invariance, 182
order, 5, 177, 181, 195
quantum computation, 55, 65
stability, 67
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system, 5, 8 von Neumann entropy, 178
continuum, 193
discrete, 193 wave functional, 144
toric code, 83, 191 Wilson loop operator, 134, 139, 185
braiding, 88 expectation value, 140

winding number, 116, 139, 149
worldline, 56, 134, 157, 158
worldribbon, 64

writhe, 162

encoding, 89

error correction, 91

fusion, 85

ground state, 84
Turing machine, 38 Yang—Baxter equations, 164

universality, 44 zero mode, 118
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