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0-0 transition, 290

0-1 transition, 290

0-2 transition, 290
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2DEG - two-dimensional electron gas, 150,
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2DHG - two-dimensional hole gas, 191, 192

ABC triblock copolymer, 370, 373

Aberrations, 67, 69, 80, 195

Absorption spectroscopy, 57, 104

Accelerating voltage, 70, 71, 72, 73, 74, 76

Acceptors, 132, 303, 336

Accumulation layer, 305, 306

Acoustic phonons, 174

Actin, 31, 425, 426, 427, 440

Activation energy, 21, 239, 244, 255, 262,
263, 264, 265, 268, 275, 425

Active matrix, 309, 320
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ADP, 347, 439
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Agglomeration, 45, 46, 50, 251, 252, 260,
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Aggregation, 46, 47, 319, 350-1, 381, 382,
386, 387

Aharonov—Bohm effect, 168

Airy disc, 65

Alpha helix, 346, 349, 354

Ambipolar, 297

Aminopropyltriethoxysilane, 385

Amorphous materials, 19, 62, 77

Apertureless SNOM, 423

Artificial cell, 354
Astigmatism, 67
Atomic
scattering amplitude, 61, 62, 95
structure, 16, 19, 82, 84, 85
Atomic Force Microscopy (AFM), 35, 57, 87,
88-91, 183, 391, 407, 409, 420, 421-5, 432-6
see also Scanning force microscopy (SFM)
ATP, 31, 347, 355, 374, 426, 439, 440, 441, 442
ATP-synthase, 443
Auger electron spectroscopy (AES), 57, 58, 63,
114, 116
Auger process, 174, 182

Backscattered electrons, 71-2, 73

Bacterial flagellar motor, 355, 439

Ballistic carrier transport, 166—8

Ballistic transport, 167

Band offsets, 144, 201

Belousov—Zhabotinsky reaction, 356

Beta sheet, 345, 346, 349

Bicontinuous, 322, 350, 351, 353, 366, 398

Biexciton, 173

Bilayer, 50, 226, 314, 315, 351, 352, 354, 355,
420, 425, 443, 444

Bimodal Grain Structures, 260, 265, 274

Biological tagging, 191, 200

Biomimetic nanotechnology, 435

Biomimetics, 219

Biomineralization, 30, 343, 366, 368, 373

Biomolecular Motor, 442

Biopolymer, 343, 344, 356

Biotin, 353, 355, 423, 431, 441, 442

Bloch Theory, 14
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Bloch’s theorem, 14, 283

Block copolymer, 2, 91, 219, 344, 350, 355, 356,
362, 365, 366, 368, 369, 370, 372, 373, 375,
386, 400, 401, 402, 403, 404, 405, 406, 407

Blueshift, 292

Bohr model of the atom, 6

Bond distances, 112, 287
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112, 115, 215, 270, 274, 283, 284, 287, 288,
302, 303, 318, 331, 345, 346, 349, 355, 369,
370, 384, 436, 441

Bottom-up processes, 32, 37

Bragg diffraction, 360

Bragg stack, 188, 198

Bremsstrahlung radiation, 59, 60, 93

Brillouin Zone, 15, 16, 18, 221, 327, 328, 358

Bulk heterojunction, 315, 316, 322, 323
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Carrier relaxation, 172, 174, 175, 180, 181, 182

Carrier scattering, 182

Catalysis, 27, 29, 53, 356, 357, 368, 438

Cathodoluminescence, 75, 109, 178, 179

Cell Membrane, 343, 354, 355, 364, 422,
425, 426

Charge carrier mobility, 295, 306, 307, 312, 319

Charging effects, 164, 165

Charging energy, 164, 165, 166, 197, 329

Chemical shift, 105, 106, 107, 115, 116, 117

Child’s law, 296, 297

Chiral vector, 324

Chloroplasts, 442

Clays, 5, 361, 369

Clean room specifications, 54

Cleaved edge overgrowth, 147, 148

Coalescence, 250, 251, 252, 260, 350

Coccosphere, 366, 367

Coercivity, 28, 205, 206, 212, 213, 214, 215,
216, 277

Coherence, 93, 177, 200, 277, 292, 299, 317

Coherency, 4, 95

Collagen, 345, 346, 349, 366

Collection angle, 73, 84

Colloidal Crystals, 359, 360, 393

Colloidal quantum dots, 53, 151, 152, 191, 200

Colloidal stabilisation, 382, 383

Colloids, 29, 46, 343, 344, 345, 387, 392,
395, 437

Columnar phase, 345, 346, 362, 373

Compton scattering, 60

Conduction band (CB), 17, 18, 29, 70, 98, 99,
104, 131, 132, 134, 135, 137, 138, 144, 145,
146, 159, 163, 164, 165, 168, 169, 170, 174,
175, 185, 188, 189, 231, 297

Confocal Laser Scanning Microscopy
(CSLM), 64, 103

Conjugated, 285, 286, 290, 298, 299, 300, 301,
302, 312, 315, 318, 319, 322, 336, 340,
370, 431

Constant field scaling, 195

Contact mode, 88, 89, 90, 92, 420, 421

Convergence angle, 68

Coordination, 46, 104, 112, 115, 349

Copolymerization, 293

Core hole, 116

Coulomb Blockade, 30, 165, 166, 197, 329

effects, 30, 165, 166, 173, 176, 197, 222, 313,
320, 329, 394

Creep, 23, 273, 275, 276

Critical thickness, 153, 154, 155, 188

Crystal Structure, 14, 20, 43, 57, 58, 75, 79, 81,
93, 94, 109, 206, 207, 237, 255, 260, 262,
351, 401

Current standard, 197

Decahedron, 25

Deep level transient spectroscopy, 182

Deep ultraviolet (DUV) lithography, 194, 195,
196, 199

Defects, 21, 23, 25, 27, 33, 48, 62, 81, 82, 101,
146, 151, 155, 221, 259, 263, 266, 267, 270,
272,274, 276, 286, 329, 330, 331, 359, 373,
402, 421

Delocalized, 8, 11, 20, 110, 283, 284, 285,
287, 301

Density functional theory see Local density
approximation

Density of states, 20, 87, 144, 145

site projected, 18, 111, 157
symmetry projected, 17

Dephasing processes, 177

Dephasing time, 177, 181

Depleted region, 150, 253

Depletion layer, 320, 399

Depth of field, 66, 67, 68, 69, 84

Detergency, 382

Devitrification, 245, 247-8, 249, 277

Dewetting, 404, 408, 409, 410, 411

Diagonal disorder, 295

Diamagnetism, 204

Dielectric function, 100
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Differential
scanning calorimetry, 127, 128
thermal analysis, 127, 128

Diffraction contrast in TEM, 80, 82

Diffusive transport, 253

Dip-pen nanolithography (DPN), 357, 391, 432

Dipole allowed, 291, 292

Dipole selection rules, 99, 108

Direct band gap, 138, 331

Discotic, 336, 345, 373

Dislocations, 23-4, 43, 82, 153, 154, 237, 255,
257, 258, 262, 273, 274, 275, 331, 406

Disposable electronics, 305, 310

DNA, 30, 51, 68, 93, 124, 344, 346, 347, 353,
354, 357, 358, 363, 364, 378, 384, 385, 386,
395, 403, 416, 417, 420, 423, 424, 428, 429,
431, 433, 434, 435, 436, 437, 438

DNA chips/microarrays, 358, 384

Doctor-blading, 392

Domain walls, 209, 210, 211, 212, 237

Domains, 28, 76, 92, 125, 126, 209, 210, 211,
212, 213, 237, 259, 322, 345, 346, 354, 357,
359, 361, 364, 367, 368, 369, 370, 371, 398,
400, 422, 426

Donors, 132, 159, 302, 322, 349, 413

Doping, 34, 43, 61, 63, 132, 147, 150, 158-60,
167, 170, 193, 195, 196, 200, 265, 266, 280,
302, 303, 305, 309, 322, 331, 332, 341, 395

Double barrier resonant tunneling structure
(DBRTS), 163, 164

Drain, 192, 193, 196, 234, 305, 306, 307, 310,
311, 312, 331, 332, 404, 412

Drain current, 305, 306, 307, 310

Drain metal, 306, 310

Drift velocity, 133

Drude-Lorentz model, 12

Ductility, 12, 28, 122, 123, 272, 274,
276, 278

Dye, 191, 290, 317, 431, 442, 443

Dynamic random access memory (DRAM),
194, 195

Effective mass, 133, 153, 154, 200, 221, 222,
331, 332
Effectively conjugated segment, 299
Elastic
Modulus, 122, 124, 280
Recoil detection analysis, 120
Electrical conductivity, 122, 131, 132, 133, 134,
144, 160, 182, 223, 370
Electrical property measurement, 126, 195

Electrodeposition, 48-50, 52, 219, 252, 253,
254, 404
Electroless deposition, 49, 359
Electroluminescence (EL), 29, 179, 289, 291,
292, 320, 336, 338
Electron
in a box, 20
backscattered diffraction, 75
beam induced current, 65, 75
channelling, 75
diffraction, 16, 26, 43, 57, 63, 76, 77, 78, 719,
92, 94, 96
energy bands, see Energy band
paramagnetic resonance (EPR), 108
spectroscopic imaging (ESI) see Energy
filtered TEM (EFTEM)
wavefunctions, 7, 8, 10, 12, 13, 14, 30, 112,
139, 140, 143, 168, 169, 177, 229
wavelengths, 5-6, 66, 76, 195
Electron affinity (E,), 287, 292, 293, 297, 314,
315, 336
Electron beam lithography, see Lithography
Electron energy loss near-edge structure
(ELNES), 111, 112
Electron energy loss spectroscopy (EELS), 57,
60, 63, 77, 84, 104, 110, 111, 112, 183
Electron sources, 116
Electronic structure
of atoms, 5
occupied, 131, 132, 162, 173
of solids, 12, 131
unoccupied, 29, 99, 104, 111, 112, 132,
164, 285
Electronic switch, 305
Electrostatic force microscopy, 92
Electrostatically induced dots and wires, 150
Elemental quantification, 112
Ellipsometry, 101, 382
Emission
Auger electron, 57, 60, 63, 71, 72, 109,
114, 116
backscattered electron, 63, 65, 71, 72,73, 74,97
photon, 168, 178
proton induced X-ray (PIXE), 56-7, 119
secondary electron, 40, 60, 63, 65, 71, 73, 74,
75,76, 116
X-ray, 56, 60, 65, 66, 108, 109, 119
Energy band, 11, 12, 15, 16, 17, 18, 20, 28,
30, 327
Energy dispersive X-ray analysis (EDX), 57,
63, 77, 84, 108, 109, 110, 183
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Energy-filtered TEM (EFTEM), 62, 112

Entropic trap, 416

Environmental scanning electron
microscopy, 76

Epitaxial growth, 43, 45, 97, 147, 148,
152, 196

Epitaxy, 42, 43, 147, 406

Etching, 5, 34, 35, 37, 45, 49, 51, 83,91, 113,
147, 149, 150, 152, 153, 157, 179, 188, 219,
305, 368, 400, 401, 402, 433

Excimer formation, 319

Exciton, 99, 135, 136, 169, 170, 171, 173, 175,
176, 177, 179, 190, 198, 199, 279, 287, 288,
289, 291, 292, 293, 300, 312, 313, 314, 315,
316, 317, 320, 322, 323, 336, 412, 443, 444

Exciton diffusion, 300, 322, 323, 412

Exciton ionization by an electric field, 176

Exciton ionization by temperature, 169

Extended electron energy loss fine structure
(EXELFS), 111, 112

External quantum efficiencies, 315, 319, 321

Extinction coefficient, 100

Extreme ultraviolet (EUV) lithography, see
Lithography

Extrinsic carriers, 132

Fermi level, 12, 18, 87, 111, 112, 221, 222, 297,
298, 420

Fermi—Dirac statistics, 18

Ferritin, 2, 364

Ferromagnetism, 126, 204, 208

Fibronectin, 422, 426

Fick’s First Law, 261

Fick’s Second Law, 261

Field effect transistor (FET), 5, 160, 282, 305,
331, 437

Field emission, 60, 70, 85, 116, 332, 333

Field ion microscopy, 64, 73, 83, 248

Fill factor, 321

Fine structure constant, 162

FINEMET, 213, 248, 277

Finite depth potential well, 140

Flagella, 347, 355, 439

Flocculation, 46, 350

Flory radius, 388

Fluorescence, 57, 69, 101, 116, 289, 290, 291,
300, 312, 316, 322, 422, 428, 431

Fluorescence quantum yield, 290

Fluorescence quenching, 290

Focused ion beam (FIB), 36, 37, 51,
77, 119

Force measurement, 423, 424

Forward bias, 136, 185, 293, 294, 314, 320,
321, 412

Forward recoil spectrometry, 120

Fowler-Nordheim (FN) tunnelling, 294

Fractional quantum Hall effect, 162, 182

Fracture toughness, 123

Franck—Condon factors, 290

Franck—Condon principle, 289

Franz—Keldysh effect, 175

Free electron model, 12, 20

Frenkel, 288

Frontier orbitals, 285

Fuel cells, 333

Gain, 28, 29, 59, 111, 112, 137, 184, 185, 186,
188, 189, 234, 300, 383, 404, 406
Gallium arsenide (GaAs), 130, 135, 138
Gas adsorption
chemisorption, 350
physisorption, 113
techniques, 43, 45, 47, 113, 114, 117
Gate dielectric, 305, 331
Gate insulator, 306, 307, 309, 310, 311, 312
Gate metal, 305, 306, 310, 311
Gate voltage, 150, 165, 166, 167, 193, 197, 305,
307, 310, 413
Geometrical nanomagnets, 213, 219
Giant Magnetoresistance, 28, 218, 222
Giant Molecular Solid, 11
Gibbs adsorption isotherm, 382
Glass, 5, 29, 49, 107, 151, 247, 248, 249, 277,
278, 282, 283, 305, 340, 370, 371, 377, 385,
386, 390, 393, 409, 411, 422, 423, 424
Glass transition, 282, 283, 340, 409
Glasses, 62, 95, 245, 247, 249, 282, 393
Glow Discharge, 40
Gold colloids, 29, 395, 437
Grafted polymer layers, 387
Grain Boundaries, 2, 5, 21, 28, 33, 49, 81, 83,
126, 229, 237, 239, 255, 257, 258, 259, 264,
265, 267, 268, 270, 273, 274, 275, 276, 277,
308, 309, 402, 406
Grain Boundary Diffusion, 28, 262, 264, 268,
275, 276
Grain Boundary Pinning, 262
Grain Boundary structure, 260
Grain Growth, 37, 47, 54, 253, 259, 261, 263,
264, 265, 269, 270, 271, 275
Grain size determination, 237, 253, 255,
256, 257
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Graphene, 284, 323, 324, 325, 326, 327,
329, 333
Gust, D., 443

Hairy rod, 300, 301

Hall coefficient, 161

Hall effect, 161, 162, 182, 200, 201

Hall-Petch Equation, 24, 255, 272

Hamaker constant, 381, 410

Hard ferromagnets, 212, 219, 276

Hardness, 122, 123, 212, 272, 273, 280

Heavy hole, 169

Heterogeneous Nucleation, 244, 246, 248

Heterojunction, 144, 159, 160, 315, 316,
322,323

High electron mobility transistor (HEMT), 160

High permittivity materials, 195

High resolution Transmission electron
microscopy, 2, 260

Highest occupied molecular orbital (HOMO),
29, 99, 285

Homogeneous line width, 157, 177, 188

Homogeneous nucleation, 241, 244, 250

Hybridisation, 424, 429

Hydrogel, 360, 415

Hydrogen Bonding, 345, 346, 349, 354,
369, 370

Hydrophobic Effect, 349, 398

Hysteresis, 164, 205, 217, 423

Icosahedron, 25, 26
Images
brightness, 70, 73, 317, 333
contrast, 83
magnification, 65, 66, 74, 84
processing, 112
resolution, 76
types of, 79
Immersion lithography, 194
Impedance spectroscopy, 126
Impurities, 30, 45, 131, 132, 158, 159, 221, 222,
267, 268, 269, 276, 286, 329, 402, 409
Incompeatibility, 322
Indirect band gap, 137
Indium arsenide (InAs), 53, 54, 138, 147, 154,
155, 156, 157, 158, 172, 173, 183, 184, 188,
190, 191
Indium tin oxide (ITO), 293, 294, 295, 305, 314,
341, 395, 412
Inert gas condensation, 39, 249
Infinite potential well, 139

Infrared Spectroscopy, 57, 422

Inhomogeneous broadening, 153, 157, 165,
170, 172, 179, 191, 299

Injection barrier, 294, 305, 314

Insulator, 17, 20, 30, 87, 111, 131, 193, 196,
229, 305, 306, 307, 309, 310, 311, 312, 373,
420, 437

Integer quantum hall effect, 161, 162

Interaction volume, 70, 73

Interatomic spacing, 14, 20, 22, 24, 25, 26, 62,
225, 244, 289

Interband absorption, 168, 170

Interband transitions, 100, 111, 188

Interfacial curvature, 350, 351, 352, 353

Internal barrier, 314, 315, 316

Internal conversion, 290

Internal field, 316, 320, 322

International Roadmap for Semiconductors,
194, 197

Interpenetrating network, 322

Intraband absorption, 170, 171

Intrinsic carriers, 132, 297

intrinsic region, 136, 146, 154, 180, 185

In-situ measurements, 126

Ionisation potential (1), 287, 288, 292, 293,
295, 314, 316, 395

Ionization edges, 104, 112

Joint density of states, 145, 168

k (wavevector), 137, 138, 142, 199, 222, 225, 283
Keratin, 345, 346
Kinesin, 355, 439, 440

Lamellar Phase, 345, 351, 361, 369

Langmuir—Blodgett technique, 379, 395

Laser ablation, 38, 325

Laser tweezers see Optical tweezers

Layer-by-layer deposition, 394, 395

S-layers protein, 420

Layered magnets, 220

Light emission, 29, 171, 179, 289, 292, 317, 336,
341, 358

Light-emitting diode (LED), 282, 395

Light harvesting complexes, 443

Light hole, 169

Light microscopy, 57, 64, 65, 66,
67, 68

Linear combination of atomic orbitals
(LCAO), 10, 285

Lipid, 345, 354, 355, 364, 425, 443, 444
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Lipid Membrane, 355
Liposomes, 50, 364
Liquid Crystal, 52, 300, 301, 309, 312, 336, 338,
344, 345, 346, 350, 351, 359, 361, 362, 363,
365, 369, 370, 371, 373, 404
Liquid Crystal Display, 309, 312, 361, 370, 371
Lithography
electron beam, 33, 147, 150, 157, 168, 195,
333, 411, 433, 441
extreme ultra violet (EUV), 194, 195
ion beam, 33, 63
nanoimprint/soft, 35, 384
optical/UV, 99
photolithography, 33, 36, 63, 311, 390, 391,
432, 435, 441
X-ray, 33, 34, 195
Local density approximation, 424
Low energy electron diffraction (LEED), 57,
58, 96, 97
Low loss EELS, 57, 60, 63, 77, 84, 110, 111,
112, 183
Lowest unoccupied molecular orbital
(LUMO), 29, 99, 288, 290, 291, 292, 297,
298, 302
Lyotropic Liquid Crystal, 345, 346, 350,
351, 365

Magic angle spinning NMR, 105, 106, 107
Magnetic
contrast imaging, 75
force microscopy (MFM), 57, 64, 67, 87, 88,
89,92, 127, 183, 231, 232, 382, 391, 405,
420, 425
property measurements, 26, 122
susceptibility, 126
Magnetic anisotropy, 206, 207, 208, 216, 221
Magnetic field strength, 204, 217, 228
Magnetic force microscopy, 89, 92, 127, 231
Magnetic induction, 204
Magnetic nanoparticles, 28, 357, 364, 368, 431
Magnetization, 28, 106, 126, 127, 204, 205, 206,
207, 208, 209, 211, 212, 214, 215, 217, 218,
223, 224, 225, 226, 228, 229, 234
Magnetization process, 206, 212
Magnetocrystalline anisotropy, 207
Magnetoresistance, 28, 204, 218, 221, 223,
229, 230
Magnetostatics, 203
Magnetostriction, 208, 209, 220, 221
Magnetotactic Bacteria, 364
Magnetron sputtering, 40

Mass spectrometry, 38, 56, 114, 117, 420
Mechanical
alloying, 33, 254
attrition, 33, 257
milling, 45, 254, 256, 257, 272, 277
properties, 21, 26, 27, 122, 127, 258, 272,
278, 282, 330, 331, 333, 345, 360, 422,
425, 428
property measurement, 122
Mechanical Milling, 45, 254, 255, 256,
272, 277
Mechanochemical Synthesis, 257, 258
Mesoporosity, 53, 365, 366, 373
Mesoporous silica, 365
Metallorganic vapour phase epitaxy
(MOVPE), 42, 43, 45, 146, 147, 148, 159
Metal oxide semiconductor field effect
transistor (MOSFET), 192, 193, 195, 196
Metallorganic vapour phase epitaxy, 43, 147,
148, 159
Metastable structures, 21, 25, 239
Micelles, 50, 52, 95, 349, 350, 351, 352, 353,
356, 362, 363, 366, 368, 371
Micro-arrays, 378, 381, 384
Micro-total analysis, 429, 431
Microcavity, 198
Microcontact printing, 36, 390, 391, 404, 406,
427, 432
Microelectromechanical systems (MEMS), 34,
35, 51, 219, 433
Microemulsions, 50, 363
Microfluidics, 378, 413
Microporosity, 47
Microscopic Techniques, 56, 62
Microtubules, 347, 440, 441
Mineral Liquid Crystals, 52
Mirkin, C. A., 374, 433, 445
Mobility, 124, 133, 134, 146, 150, 158, 159, 160,
182, 196, 265, 293, 295, 296, 297, 306, 307,
308, 309, 312, 314, 315, 319, 322
Modulation doped field effect transistor
(MODFET), 160
Modulation doping, 150, 158, 159, 160,
167, 200
Modulation Spectroscopy, 100
Molecular beam epitaxy (MBE), 42, 43,
146, 147
Molecular electronics, DNA templated, 436
Molecular motors, 30, 378, 439, 441, 445
Molecular orbital theory, 8-11, 29, 99, 283,
285, 287, 289, 291
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Molecular orbitals (MO), 8-12, 99, 283, 285,
287, 289, 291

Monte Carlo methods, 59, 353

Moore’s law, 192, 193, 194

Morphology, 4, 30, 43, 57, 58, 62, 76, 78, 91,
237, 246, 249, 308, 309, 315, 340, 371, 372,
398, 400, 406, 412, 420, 421

Moéssbauer Spectroscopy, 107

Motility assays, 441

Mott-Hubbard transition, 302

Multiply twinned particles, 25

Myosin, 31, 355, 425, 426, 427, 439

n-type doping, 132, 159

Nanocapsule, 356

Nanocomposites, 47, 215, 277, 360, 361, 369

Nanodimensionality, 99

Nanoelectromechanical systems (NEMS), 219

nanofluidics, 403, 413

Nanoindentation, 123

Nanomanipulation, 123

Nanomotor, 343, 347, 348, 355, 374

Nanoparticle, 2, 4, 20, 21, 22-7, 32, 42, 46, 49,
50, 51, 52, 54, 95, 99-102, 104, 215, 219,
238, 249, 251, 252, 259, 264, 268, 276, 278,
343, 344, 353, 354, 356-68, 3734, 378,
383, 395, 422, 431, 433, 435, 436, 437

Nanoparticles templated by DNA, 343, 344,
353, 354, 357

Nanopore, 2, 4, 48, 113, 238, 417

Nanotube, 2, 4, 5, 27, 38, 39, 40, 49, 103, 124,
126, 282, 323-33, 412, 437

Nanotube, Armchair, 324, 326, 327, 328

Nanotube, Carbon, 2, 5, 27, 39, 103, 109, 149,
249, 282, 323, 324, 325, 331, 332, 437

Nanotube, transistor, 331, 369, 374

Nanotube, zigzag, 324-9, 369

Nanowires, 4, 5, 50, 213, 219, 353, 374, 401,
404, 437, 438

NdFeB, 213, 215, 216, 217, 218, 219, 234, 235

Near-field scanning optical microscopy
(NSOM), 435

Nematic, 345, 346, 359, 361, 362, 370

Neutron diffraction, 63, 92

Neutron reflectometry, 113, 120, 121, 122, 382

Noether’s theorem, 283

Non-linear effects, 176, 177, 200

Nucleation frequency, 244, 245, 246, 250

Nuclear reaction analysis, 61, 120, 121

Nucleation from vapour, 250

Numerical aperture, 65, 194

Off-diagonal disorder, 295

Ohmic, 167, 294, 296, 297, 305, 313, 314

Oligomeric p-phenylene vinylene, 413

Open-circuit voltage, 321

Optical

absorption, 29, 63
emission, 29

Optical band gap, 290

Optical cavity, 188, 198

Optical memories, 191

Optical modulator, 170, 175, 176

Optical phonons, 134, 174, 182

Optical quality, 147, 151, 152, 153

Optical selection rules, 99

Optical tweezers, 425, 426, 427

Organic light emitting device (OLED), 293,
294, 312-20, 323, 341

Organic semiconductors, 283, 285, 286, 288,
292, 294, 295, 297, 298, 302, 303, 305, 307,
312, 315, 317, 320, 322, 334, 335, 336, 340

Output characteristic, 306

p-i-n structure, 136, 146, 153, 154, 179, 180,
185, 190

pn junction, 74, 136, 171, 320, 321

p-type doping, 132

Packing Parameter, 350, 352, 353

Paramagnetism, 204

Parity alternation, 291

Particle size determination, 260

Particulate nanomagnets, 212

Passive matrix, 320

Pauli exclusion principle, 7, 172, 176, 380

Peierls transition, 301, 302

Percolated, 322

Periodicity, 14, 15, 62, 81, 82, 134, 148, 182,
220, 405

Permeability, 162, 205, 360

Phase imaging, 422

Phase separation, 248, 249

Phased-Array Optics, 362

Phonon bottleneck, 174, 175, 182, 187

Phonons, 30, 60, 61, 134, 137, 174, 177, 182,
190, 221, 329

Phospholipid, 50, 345, 354, 417

Phosphorescence, 291, 292, 317

Photocurrent spectroscopy, 180, 323

Photoelectrochemical cells, 444

Photolithography, see Lithography

Photoluminescence, 101, 178, 180, 181, 182, 290

Photoluminescence excitation, 101, 178, 180, 181
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Photonic band gap, 358
Photonic structures, 198, 199, 200
Photopatterning, 434
Photosynthesis, 442, 443
Photovoltaic, 282, 293, 315, 316, 320, 321, 322,
323, 336, 411, 412, 444
Photovoltaic cells, 321, 444
Pipe diffusion, 262
In-plane motion, 140, 163, 174
Plasma Deposition, 40
Plasma spraying, 45
Plasmons, 60, 101, 110
Plastic deformation, 33, 123, 256, 275
Plasticity, 28, 273
Poiseuille flow, 414
Polariton, 198, 199
Polarization
electromagnetic radiation, 58, 59, 97, 98,
101, 137
techniques, 106
Polaron, 287, 288, 289, 291, 312, 315, 316, 320
Poly(tert-butyl methacrylate), 407
Poly(9,9-dioctyl fluorene-alt-
benzothiadiazole), 399
Poly(9,9-dioctyl fluorene), 399, 413
Poly(3, 4-ethylene dioxythiophene) (PEDOT),
295, 302, 303, 304, 305, 306, 310, 311, 341,
342, 393, 395, 404, 412
Poly(N-isopropyl acrylamide) (PNIPAM), 356,
360, 415, 417
Poly(methyl methacrylate) (PMMA), 310, 370,
400, 401, 404, 408, 411, 413
Poly(styrene sulfonate), 303, 304, 341, 393, 394
Poly(vinyl pyridine), 405, 407
Polyacid, 415
Polybutadiene, 91, 121, 370, 399, 402
Polyfluorenes, 292
Polymer brush see grafted polymer layers
Polystyrene, 52, 91, 121, 357, 360, 369, 370,
371, 378, 393, 399, 400, 401, 404-11
Polystyrene-block-poly(methyl methacrylate),
310, 357, 400
Polystyrene-block-poly(vinyl pyridine)-block-
poly(tert-butyl methacrylate), 405
Porosity
Pore size, 27, 49, 113, 270, 365
Porphyrins, 444
Position Sensitive Atom probe (POSAP), 57,
58, 85
Powder Consolidation, 266
Powder Diffraction file/database, 94

Power consumption, 195, 196

Power efficiency, 321

Precursor approach, 300

Promotion, 283

Protein folding, 102, 353

Proteins, 124, 344, 345, 346, 349, 350, 353, 354,
355, 357, 366, 384, 385, 395, 417, 420, 421,
422,427,428, 429, 432,433, 434, 435, 43943

Proton induced X-ray emission (PIXE), 57,
63, 119

Pull-off forces, 423, 424, 425

Pulsed laser deposition, 38

Quantum cascade lasers, 174, 188, 189, 190, 200

Quantum conductance, 126, 167

Quantum confined Stark effect, 175, 176, 180

Quantum confinement, 19, 20, 99, 138, 139,
140, 141, 142-5, 170

Quantum cryptography, 190

Quantum dot lasers, 186, 187

Quantum dots, 4, 5, 29, 30, 45, 46, 53, 54, 142,
143, 147, 150, 151, 152, 153, 154, 155, 156,
157, 158, 165, 171, 172, 174, 177, 178-84,
187, 188, 191, 197, 199, 200, 247, 348, 356,
368, 431

Quantum hall effect, 161, 162, 167, 182, 200

Quantum mechanics, 6, 130, 190

Quantum numbers, 7, 8, 99, 142

Quantum well lasers, 186, 188

Quantum well width fluctuations, 150

Quantum wells, 5, 42, 139, 140, 143, 145, 147,
151, 153, 158, 171, 172, 176, 178, 180, 182,
183, 186, 200-1

Quantum wires, 5, 42, 45, 142, 143, 147, 148,
149, 151, 152, 153, 167, 170, 171, 174, 176,
178-80, 183, 327, 328

Quasicrystals, 25

Radial breathing mode, 103, 330

Radial distribution function, 62, 77, 104

Radiation damage, 187

Radical, 27, 30, 196, 285, 287, 288, 386, 435

Radical ion, 287, 288

Radiolarian, 367, 368

Raman Spectroscopy, 57, 102, 330

Random anisotropy model, 213

Rapid solidification, 45, 213, 247, 261

Reactive ion etching, 34, 400, 402

Reflection high energy electron diffraction
(RHEED), 42, 44, 57, 96, 97, 114

Reflectometry, 63, 91, 95, 113, 120-2, 382
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Relativistic effects, 66
Remanent magnetization, 206, 234, 277
Resist, 32-5, 85, 152, 194, 195,219, 391, 428, 433
Resistance standard, 162, 167, 200
Resolution

depth, 57, 58, 62, 66, 67, 74, 117, 122

energy, 97

lateral, 58, 74, 99

Rayleigh criterion for imaging, 65
Resonant tunnelling, 30, 162, 163, 164, 165
Reverse bias, 74, 136, 294, 314, 321
Reynolds number, 413, 414, 429
Richardson—Schottky (R-S) equation, 294
Rotary motors, 439
Rutherford

backscattering spectrometry, 56, 61,

72, 119
scattering, 72, 119

Sample Preparation, 37, 68, 119, 183
Saturation current, 306
Saturation magnetization, 205, 206, 276, 364
Saturation regime, 306
Scanning
capacitance microscopy (SCM), 92, 126
electron microscopy (SEM), 57, 58, 60, 63,
64, 65, 66, 67, 69, 70, 71-6, 82, 91, 108,
109, 110, 114, 116, 124, 408
force microscopy (SFM), 64, 65, 88, 89
near field optical microscopy (SNOM), 66,
69, 179, 391, 422, 423
scanning near-field photolithography,
391, 435
thermal microscopy, 92
transmission electron microscopy (STEM),
58, 64, 66, 67, 69, 82, 84, 109, 110, 112,
182, 183, 259, 369
tunnelling microscopy (STM), 35, 48, 49, 51,
57, 58, 64, 65, 85, 86, 87, 89, 92, 126,
158, 179, 184, 419, 420
tunnelling spectroscopy (STS), 57, 87
Scattering cross-section, 58, 61
elastic, 59, 60, 61-2
inelastic, 30, 59, 60, 61, 63, 110, 111
mean free path, 30, 58, 60, 110, 116, 221, 223,
225,227, 231, 387
Scattering time, 133, 145, 222
Scherrer equation, 94, 259
Schottky gate, 150
Schrodinger equation, 7-9, 12, 14, 139,
140, 142

Secondary
effects, 56
electrons, 40, 63, 65, 71, 73, 74, 75, 116
ion/neutral mass spectrometry
(SIMS/SNMS), 117
Seebeck effect, 125
Seeman, N., 95, 436
Selection rule, 99, 108, 169, 171, 291
Self assembled monolayer (SAM), 4, 34, 35,
36, 53, 116, 384, 386, 390, 405, 406, 427,
434, 435
Self assembly, 30, 36, 45, 46, 51, 52, 53, 149,
152, 200, 201, 219, 234, 235, 343, 344,
348, 349, 353, 356, 359, 362, 365, 366,
368, 373, 374, 377, 378, 390, 393, 396,
402, 403, 404, 43541
Semiconductor injection lasers, 184
Semiconductor nanocrystals, 29, 46, 49, 151
Shape anisotropy, 207, 208, 211, 219, 227
Sheet resistance, 304, 305
Side chains, 292, 300, 301, 338
Silanes, 385
Silica, 2, 47, 49, 83, 107, 359, 360, 361,
365, 366, 367, 385, 386, 423, 426
Silicon (Si), 5, 16, 17, 37, 84, 94, 108,
118, 122, 130, 132, 137, 152, 196,
197, 201, 202, 214, 282, 326, 331,
332, 353, 360, 378, 384, 385, 386,
393, 406, 407, 408, 409, 410, 413,
428, 429, 431, 432-5
Silk, 345, 346
Single electron transistor, 30, 196, 197, 200
Single heterojunction, 159, 160, 161
Single photon sources, 190, 199, 200
Single quantum dot optical spectroscopy, 179,
190, 199
Singlet, 288, 291, 292, 313, 316, 317, 336
Sintering, 47, 249, 264, 265, 266, 267, 268,
269-70, 278
Small angle X-ray scattering (SAXS), 95
Smectic, 345, 361, 362, 369, 370
Soft ferromagnets, 213
Soft lithography, 35, 384, 390, 403, 404,
418, 431, 441
solar cells, 322, 412, 442
Sol-gel methods, 47, 49, 361, 393
Solute pinning, 261, 264, 265, 275
sp hybrid orbitals, 284
sp! hybrid orbitals, 284
sp? hybrid orbitals, 284
sp> hybrid orbitals, 284
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Space charge limited current (SCLC), 296,
297, 298
Spacer layer, 159, 224, 225, 226, 228, 231
Spark erosion, 38
Spark plasma sintering, 270, 272
Specimen
contamination, 84
damage, 40
surface modification, 101
thickness, 79, 81, 108, 111
Spectrometer, 42, 77, 84, 85, 102, 108, 110, 112,
114, 115-19, 178, 422
Spectrum imaging, 112
Spin coating, 359, 369, 392, 393, 405
Spin—orbit coupling, 106, 292, 336
Spin valves, 227, 228, 229, 230, 231, 234
Spinodal decomposition, 219, 240, 398, 399,
405, 410
Spinodal dewetting, 410, 411
Spintronics, 200, 231, 235
Split gate, 150, 165, 167
Sputtering, 36, 37, 38, 40, 41, 42, 59, 63, 97,
117, 119
Steric, 46, 292, 350, 368, 437
Stoner—Wohlfarth theory, 277
Strain induced dots and wires, 149
Strain to failure, 28
Strained semiconductors, 43
Stranski—Krastonov, 53
Streptavidin, 353, 355, 423, 424, 431, 437,
441, 442
Stressors, 149
Stress—Strain curve, 122, 123
Superlattice, 5, 42, 93, 143, 158, 182, 189
Superparamagnetic limit, 203, 212, 368
Superparamagnetism, 28
Superplasticity, 275, 276
Supersaturation, 38, 250, 251, 365
Surface
area to volume ratio, 21, 26, 28, 54, 101,
187, 209
energy, 21, 22, 26, 124, 154, 263, 268, 370,
379, 380, 382, 399, 406, 407
plasmons, 101
reconstruction, 67, 85, 91, 106, 362, 363
spectroscopy, 42, 56, 101, 113, 114
Surface and interface effects, 379
Surface energy/tension, 21, 22, 124, 154, 263,
268, 370, 379, 380, 382, 399, 406, 407
Surfactants, 46, 50, 269, 344, 345, 365, 366,
368, 369, 376, 382, 384

Susceptibility, 126, 127, 205
Synthetic metals, 283, 302, 303, 304, 341

Tapping mode, 90, 421

Temperature sensitivity of a laser (Ty), 186, 187

Template directed growth/Templating, 51, 219,
343, 344, 365, 366, 373

Templated nanostructures, 365

Tensile strength, 123, 330, 333, 346

Ternary semiconductors, 138

Thermal properties, 26, 99, 127, 330, 360

Thermally annealed quantum wells, 151

Thermotropic liquid crystal, 345

Thiols, 433, 439

Threshold current density of a laser,
186, 187

Threshold voltage, 306, 307

Time resolved spectroscopy, 181

Tomography, 91

Top down processes, 32

Total energy, 12, 20, 21, 140, 142, 208,
211, 238

Toxicity, 43, 364, 368, 369

Transfer characteristic, 306, 307, 309

Transit time, 296, 307

Transmission electron microscopy (TEM), 57,
63, 64,77, 82, 182, 183, 220, 259, 261, 324,
325, 330, 331, 365

Transverse semiconductor lasers, 188

Traps, 147, 297, 298, 312, 315, 416

Triplet, 288, 291, 292, 313, 316, 317, 318, 336

Tunnelling magnetoresistance (TMR), 204,
229, 230, 231, 234

Type-I band offset, 144

Type-11 band offset, 144, 239, 241

Ultra high vacuum (UHYV), 39, 42, 82, 85, 87,
88,97, 113, 381, 392

Ultraviolet Absorbers, 278

Unit cell, 14, 16, 19, 62, 78, 79, 215, 216, 221,
302, 330, 365

v-groove growth, 152, 153, 178, 179, 180

Vacancies, 21, 84, 131, 275, 283, 285, 291

Vacuum arc deposition, 41

Valence band, 17, 18, 29, 98, 99, 115, 131, 132,
134, 137, 138, 140, 144, 145, 146, 159, 169,
175, 185, 331

Valency determination, 8

van der Waals, 45, 89, 90, 124, 231, 251, 349,
350, 379, 380, 381, 410
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Vapour deposition X-ray
chemical, 2, 36, 361 absorption spectroscopy
physical, 35, 38 (XAS/XANES/EXAFS), 57, 104
Vapour phase expansion, 38 Compton scattering, 60
Vertical alignment of quantum dots, 157 diffraction (XRD), 57, 58, 92, 93, 94
Vertical cavity surface emitting laser (VCSEL), emission, 56, 60, 65, 66, 108, 109, 119
188, 198 photoelectron spectroscopy (XPS), 57, 58,
Vesicles, 50, 345, 355, 356, 359, 368 63, 66, 114, 115, 116, 117, 420
Vias, 311 synchrotron, 59, 93, 95, 98, 99,
Vibronic satellites, 290 104, 194
Vibronic spacing, 289, 290 X-ray diffraction, 57, 92, 182, 183,
Vicinal substrates, 148 259, 440
Virus, 343, 347, 357, 363, 364 X-ray proximity lithography, 195
Voltage contrast imaging, 75
Von Willebrand’s factor, 422 Yield strength, 24, 28, 123, 255, 272, 273
Young’s Modulus, 22, 122, 266, 276,
Wavevector, 137, 141, 142, 199, 222, 330, 331
225,283

Wavefunction, 7, 8,9, 10, 12, 13, 14, 15, 30, Zener Pinning, 264
112, 139, 140, 143, 158, 168, 169, 177,222,  Zeolites, 49, 365
229, 231, 288, 291 Zero loss peak

Wavelength dispersive X-ray analysis, 108 bond, 110, 112



