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crystal potential, 36–37, 116–117
crystal structure, 135, 157
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effective mass, 5–6, 15, 103–105, 113
effective mass tensor, 5–6
electron creation (annihilation) operator, 52
equation of motion (EOM), 11
Euler–Poincare characteristics, 34–36
excitation spectrum in FQHE, 66

Fermi distribution, 6, 84, 147
Fermi distribution function, 6, 84, 147
Fermi energy, 6, 21, 32–33, 48–49, 84, 113–114,
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Fermi level, 84
Fermi surface, 114–115, 130
Fermi temperature, 6
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Fermi wave vector, 114
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flux quantization, 86–87, 117–118, 120, 125,

182–183, 185–186, 189
Fourier transform, 53, 67, 87, 108, 168
4π periodic Josephson junctions, 82–84
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and Hall conductivity, 185–187
fractional Hall fluid and plasma, 187–189
fractional quantum Hall effect (FQHE), 3–4

Coulomb interaction between electrons, 174
cyclotron gap, 174
GaAs and AlGaAs samples, 173
in graphene, 204–206
hierarchy approach, 195–197
hierarchy of energy scales, 174
symmetric gauge, 175–181

fractional statistics, 197–199
Fu and Kane method, 167–171
Fukui’s method, 166–167

Gauss–Bonnet theorem, 34–37, 39, 207
Gaussian curvature, 34–37, 207
genus, 33, 36, 39, 207
geodesic curvature, surface boundary, 34–35
geometric phase, 37–38, 60
geometry, 31–32
graphene. See also bilayer graphene; graphene

nanoribbon
allotropes of carbon, 100
Berry phase, 133–135
Bloch’s theorem, 101–103
Bragg scattering, electron waves, 100
C atoms, 99
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Zak phase, 60–61
Zeeman energy

scale, 17
splitting, 123

zero modes
Creutz ladder, 85
Kitaev model, 65
Majorana, 73, 76–77, 80

SSH model, 64, 208
topological properties, 54–62

zero-point energy, 173
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