
Index

absorption, 38, 79, 100, 102,

103, 104

– edge, 100, 102

adsorbate, 21, 23, 87, 146, 147, 148

adsorption, 20, 21, 22, 23, 36, 37,

69, 148

aerosol, 53, 81, 83, 84

AFM. See atomic force microscopy

Ag cube, 111

agglomeration, 106

anisotropy, 64

aromaticity, 128

artificial atom, 79, 99

atomic force microscopy, 28, 33

– contact mode, 35

– dynamic mode, 35

– non-contact mode, 35

– static mode, 35

atomic level assembly, 36

atomic resolution, 27, 28, 34, 36, 136

Auger process, 38, 40

Bohr radius, 77

bottom-up, 19, 85

Brillouin zone, 45, 70, 74, 131, 135,

142, 144

carbon

– amorphous, 42, 43, 59, 92, 126, 127,

141

– graphite, 132

– nanotube, 14, 20, 47, 64, 83, 125, 127,

129, 132, 134, 136, 138, 139, 149, 151

– nanotube forest, 139

– nanotube, chirality, 136, 139, 142, 151

– nanotube, junction, 137, 163

– nanotube, unit cell, 12, 17, 70, 88, 89,

92, 132, 134, 135, 148

catalyst, 12, 48, 49, 51, 52, 53, 54, 57, 58,

59, 75, 78, 80, 81, 83, 94

charge carrier

– mobility, 31, 32

charge depletion layer, 76

chemical vapor deposition, 49, 139

chemisorption, 21, 22, 23

cluster source, 53, 81

cohesive energy, 56, 80, 81, 97

colloid, 102, 106

conductance, 31, 150, 159, 161,

163, 164

confinement potential, 99, 108, 113,

116, 161

core-shell, 62, 78, 93, 94

Coulomb blockade, 159, 164

– Coulomb staircase, 159

cross-talk, 166

crystallization, 118, 119

CVD, 152, See chemical vapor

deposition

de Broglie wavelength, 14, 15, 26, 74

density of states, 11, 15, 16, 17, 18, 28,

29, 30, 31, 32, 34, 40, 136, 144, 163

desorption, 20, 22, 23, 37, 146

diamond, 42, 43, 56, 61, 72, 125, 127,

159, 161, 163, 164

dielectric mismatch, 77

differential conductance, 31, 32

diffusion, 20, 23, 25, 36, 54, 64, 67, 69,

72, 78, 83, 87

dimensionality, 12

Dirac

– fermion, 142, 143

– point, 32, 45, 144

dislocated island, 113, 114, 116

displacement vector, 113
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dome, 117

dopant

– acceptor, 72, 129, 147

– donor, 72, 147

effective mass, 13, 15, 45, 74, 143

Ehrlich–Schwöbel barrier, 25

entropy, 119

environmental impact, 170

Euler’s rule, 128

eutectic, 49

excitation, 16, 22, 36, 37, 38, 40,

43, 79, 101, 103

exciton, 77, 102, 103, 171, 173,

174, 175, 176

{105} facet, 116, 117

{113} facet, 117

Fermi

– level, 34, 43, 73, 76, 77, 144,

146, 147, 163, 164

– level pinning, 43, 76

– surface, 70, 134, 135, 163

fluorescent label, 104

fractal, 24, 84

Frank–van der Merwe, 82

fullerene, 25, 37, 127, 128, 129

– endohedral, 128, 129

– exohedral, 129

functionalization, 81, 85, 86, 129, 165

Gibbs free energy, 25

graphene, 23, 31, 45, 81, 87, 89,

125, 127, 129, 130, 131, 132, 134,

135, 139, 142, 143, 145, 146, 147,

148, 149, 150, 151, 152, 153,

154, 157

– bi-layer, 130, 147, 148

– K-point, 131, 132, 135, 142

– nanoribbon, 149, 150, 151

graphite, 34, 42, 43, 125, 126, 129, 131,

135, 142, 143, 151, 154, 155

– Bernal stacking, 130, 148, 154

– few-layer, 130

heteroepitaxy, 112

homoepitaxy, 23

– metal films, 23

honeycomb lattice, 89, 127, 129, 132,

134, 135, 140, 142, 143, 147, 154

Hooke’s law, 114

hut (Ge quantum dot), 117

hybridization, 125, 152

hydrogen termination, 37, 77

indium Tin Oxide, 175

ion energy, 127

jellium model, 95

Lambert–Beer law, 41, 100

Landauer formula, 163

lattice mismatch, 61, 65, 66, 89, 104, 112

ligand, 86

Lonsdaleite, 125

luminescence, 74, 100, 101

magic cluster, 94, 95

MBE. See molecular beam epitaxy

melting point, 51, 80

metal cluster, 79, 91

– abundance spectra, 94, 96

– binary alloy, 93

metamaterial, 99, 118, 120

micelle, 85, 86

miniband, 123

moir�e pattern, 89

molecular beam epitaxy, 112

nanotube, 84, 130, 132, 134,

138–142, 149

nanowire circuit, 47, 61

nanowires, 14, 20, 32, 45, 47, 48,

51, 52, 53, 54, 55, 56, 57, 59, 61,

62, 63, 64, 67, 70, 72, 73, 74, 75,

76, 80, 81, 82, 83, 89, 134, 136, 140,

141, 149, 157, 159

– axial, 62

– branched, 47, 62, 78

– free-standing, 31, 48

– horizontal, 48

n-trioctylphosphine. See TOP
nucleation, 20, 25, 52, 53, 56, 57, 59, 62,

69, 75, 81, 82, 83, 84, 87, 104, 106, 112,

113, 115, 116, 153

optical properties, 11, 56, 61, 74, 99, 100,

102, 115, 126, 131

orbital, 30, 38, 79, 125

– HOMO, 79, 100, 101

– LUMO, 79, 100, 101

Ostwald ripening, 53, 106, 114

oxide support, 80

particle in a box. See quantum well

Peierls distortion, 70

phase diagram

– Au–Si, 49, 52

phosphorescence, 101
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photoelectron spectroscopy

– angle resolved, 45, 144

– chemical shift, 41

– core level, 41

– valence band, 45

photoluminescence spectroscopy, 102

photovoltaics, 171, 176

physisorption, 21, 22, 23

plasmon resonance, 79

polytypism, 56, 57, 78

power conversion efficiency, 171

pyrolysis, 23, 151, 152

quantum corral, 16, 27, 36

quantum dot

– colloidal QD, 104, 106, 109, 118,

119, 120

quantum efficiency, 171

quantum number, 13, 38–39, 40

quantum well, 13, 14, 16, 18, 74

recombination, 56, 101, 102

reconstruction, 21, 29, 36, 64, 65, 67, 70,

73, 77, 88, 89, 154

relaxation, 21, 22, 40, 41, 127

remote sensing, 164

scanning probe microscopy, 27

segregation, 72, 75, 76, 153

self-assembly, 20, 21, 65, 67

semiconductor interlayer, 122, 123

sensor, 165, 166, 167

SET. See single electron transistor

shell model, 95

Si(111)-(7x7), 29, 81, 87, 88

– FHUC, 88

– UFHUC, 88

silicide, 64, 65, 67

single electron transistor, 27, 45, 83,

98, 157

solar cell, 104, 171, 172, 173, 174,

175, 176

– Schottky, 175

solar spectrum, 173, 174

spherical condensor, 158

stacking fault, 55, 56, 58, 59

step-edge decoration, 65, 69, 87

strain, 23, 57, 61, 64, 65, 67, 91, 97, 103,

104, 112, 113, 114, 115, 116, 122, 141,

148, 154

strain energy, 97, 104, 112, 113, 114

Stranski–Krastanov, 82, 104, 111

stress, 113, 114

superlattice, 56, 58, 89, 99, 112, 117, 118,

119, 121, 124

supersaturation, 52, 57, 105, 107,

108, 109

supersonic expansion, 53, 84, 94

surface

– high-index, 68

surface energy, 25, 51, 57, 59, 80, 82,

108, 114, 116

surface state, 17, 73, 77

surfactant, 104, 109, 110, 111, 119, 120

tetrapod, 108, 109

TOP, 105

top-down, 19

topography, 30, 53

toxicity, 129

TSK (terrace-step-kink), 20

tunneling, 16, 17, 27, 28, 29, 30,

31, 36, 37, 60, 72, 88, 136,

157, 160, 162, 163, 164

twin plane, 55, 57, 58

vapor–liquid–solid, 48, 80, 140

vapor–solid–solid, 49–52

Vollmer–Weber, 82

wetting layer, 113, 114, 115

work function, 13, 38

wurtzite, 55, 109

WZ. See wurtzite

Young’s equation, 82

zincblende, 55, 109
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