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Moiré pattern, 74, 75, 194, 224

momentum relaxation, 146, 178, 180, 248

multiscale approaches, 293

multiscale quantum transport, 293

nanocones, 5, 6

nanohorns, 5, 6

nanotoroids, 5

Nitrogen-doped nanotubes, 303

nitrogen-doped nanotubes, 293

noise, 97, 118, 119, 136, 144, 145, 162, 178,

282, 291

Non-reciprocal, 289

optical phonon scattering, 130

optoelectronics, 70, 71, 78, 85

order-N transport methods, 10, 147, 230, 243, 401,

405, 411

Pauli matrices, 16, 18, 19, 176, 264

Pauli principle, 97

Peierls distortion, 50, 151

Peierls substitution, 216, 222, 233, 235

percolation transport, 157, 160

phase shift, 121, 162, 167, 168, 291

phosphorene, 9, 70, 79–81, 83, 85, 88, 89

photonic crystals, 290

plasmons, 23, 90, 378

polarizability, 375, 376

www.cambridge.org/9781108476997
www.cambridge.org


Cambridge University Press
978-1-108-47699-7 — Introduction to Graphene-Based Nanomaterials
2nd Edition
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

460 Index

polycrystalline graphene, 160, 196–202

probability amplitude, 97, 114, 195, 390

pseudopotentials, 364, 368–372, 399

pseudospin, 7, 18–20, 22, 115, 120, 125, 128, 143,

159, 162, 176, 183, 213, 228, 235, 239,

241–243, 250, 255, 256, 258, 264, 287

pseudospin conservation, 120, 128, 143

quantized conductance, 12, 107, 129, 156

quantum (charge) pumping, 278

quantum dynamics, 113, 256

quantum Hall effect, 9, 210, 213, 218, 225–227, 232

fractional, 225

integer, 7, 225, 226, 289

quantum interference(s), 94, 99, 108, 112, 114, 117,

147, 169, 175, 177, 178, 180, 184, 189, 222,

248, 278, 296, 297, 305, 306, 309, 313, 392

quantum regime, 110

quantum resistance, 99, 114

quantum well, 116

quasi-bound states, 316, 321, 322, 342

quasicrystals, 406

quasienergies (quasienergy spectrum), 280

quasiperiodic systems, 110

Raman (spectroscopy), 47, 335, 372

random matrix theory, 205, 302

random-phase approximation (RPA), 163, 376

reciprocal

lattice vectors, 13

basis vectors, 68

lattice, 13, 14, 365, 378

space, 42, 77, 365, 367

recursion method, 57, 187, 198, 199, 401, 412

recursion methods, 119

reflection matrix, 97

relaxation time, 100–102, 161, 174, 178, 180, 246,

248, 250, 251, 253, 262, 267, 273

relaxation time approximation, 100

residence time, 94

resistivity, 74, 168, 189, 201, 227, 229, 305

rhombohedral graphite, 25

ripples, 157, 247, 248, 253

saturation regime, 106, 169, 173, 190, 192, 309

scanning tunneling microscopy (SEM), 46–48, 52,

59, 194, 304, 335, 347

scattering centers, 159, 163, 194

scattering events, 92, 99, 100, 102, 146, 150, 159,

160, 162, 163, 167, 177, 180, 248, 249, 251,

254, 389, 390

scattering matrix, 97, 135, 136, 144, 279, 303, 379

scattering potential, 146, 161, 167, 168, 183, 248,

253, 254, 297, 342, 396

scattering theory, 167, 282, 395

Schottky barriers, 64, 140, 141, 222

Schwarzite crystals, 5

Scotch Tape method, see micromechanical cleavage

screening, 78, 141, 157, 163–165, 174, 183, 185,

203, 293, 298, 314, 374, 376, 378

second-nearest neighbors, 233, 236

secondary Dirac cones, 74, 75

self-consistent Born approximation, 157, 166, 169,

170, 200, 305

semiclassical conductivity, 108, 115, 162, 164, 169,

170, 175, 183, 184, 192, 200, 201, 305, 306

semiempirical models, 24

semimetal, 16, 48

sequential picture, 93, 94

sequential tunneling, 94

sextet, 335–337, 342

spin Hall effect, 239, 259, 269

spin polarization, 243, 251, 253, 255, 256, 260, 261,

269, 273–275, 308, 309

spin relaxation, 9, 79, 239, 243, 245–251, 254, 255,

257–259, 262–264, 266

spin relaxation times, 249, 252, 262

spin–orbit coupling, 76, 78, 79, 115, 116, 145, 203,

226, 238, 239, 245, 251, 308

spin-polarized calculations, 39, 348

spintronics, 9, 71, 237, 238, 260, 332, 341

stanene, 9, 70, 79, 84

Stone–Wales defect, 209

strong localization, 9, 145, 154, 160, 303, 306,

313, 325

structural defects, 12, 56, 160, 165, 194, 202, 310,

311, 316, 390

structural parameters, 68

superconducting phase, 75

superconducting transition, 75

superconductivity, 50, 75

symmetry breaking disorder, 231

third-nearest neighbors, 21, 67, 295

Thomas–Fermi model, 359

Thouless relationship, 192, 294, 303

time-dependent perturbation, 103

time-reversal symmetry (TRS), 96, 111, 114, 154,

176, 179, 205, 207, 212, 213, 233, 303

Tonomaga–Luttinger liquid, see Luttinger liquid

topological defects, 56, 57, 194, 285, 311, 316, 337,

341, 352

topological insulator, 226, 285, 288

topological superconductivity, 75

trajectory, 114, 116, 159, 177, 178, 252, 269

transmission electron microscopy (TEM), 5, 56,

335, 347

transmission matrix, 97

www.cambridge.org/9781108476997
www.cambridge.org


Cambridge University Press
978-1-108-47699-7 — Introduction to Graphene-Based Nanomaterials
2nd Edition
Index
More Information

www.cambridge.org© in this web service Cambridge University Press

Index 461

transmission probability, 96, 109, 117, 121, 124,

125, 128, 130, 140, 142, 143, 196, 291, 333,

347, 348, 352

transport gaps, 58, 154

trigonal warping, 11, 17, 24, 26, 27, 44, 45, 68, 69,

176–179, 288

trilayer graphene, 7, 26–28

twisted bilayer graphene, 28, 74, 75, 225

twisted graphene, 28

two-dimensional quasicrystal, 74

vacancies, 54–56, 61, 63, 152, 160, 167, 178,

185–193, 208, 209, 310, 316–320, 332, 333

monovacancies, 9, 55, 56, 145, 160, 185, 186,

309, 311, 316–320

valley filter, 209

valley Hall effect, 210, 215, 216

valley mixing, 160, 162, 181, 228

valleytronics, 78, 235

van der Waals (vdW) heterostructure, 74, 90, 91

van der Waals interaction, 9, 12, 70, 72, 76, 79, 85,

87, 90, 259, 260

van Hove singularities (VHs), 21, 28, 45, 47, 64,

138, 166, 187, 198, 199, 219–221, 340

vector potential, 103, 214, 216, 218, 222, 228, 235,

279, 286, 288

wavepacket propagation, 267

weak antilocalization, 116, 152, 157, 159, 160, 171,

175, 179–181, 183, 213, 239, 255, 259

weak localization, 114, 116, 152, 159, 173,

179–181, 183, 190, 296, 306, 307, 392

Wigner–Dyson distribution, 205

zero-energy states, 37, 224

zigzag direction, 60

zigzag edge states, 66

zigzag edges, 31, 37, 62, 332, 334, 341

zigzag nanotubes, 44–46, 48, 315

zone-folding approximation, 68, 294

www.cambridge.org/9781108476997
www.cambridge.org

