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159, 180, 226, 227, 229, 232,

252, 253, 281, 374, 416

plasmon resonances 91, 92, 98,

100, 127, 150, 166, 178–180,

206, 207, 216, 217, 241, 326,

327, 329, 374–376, 423, 480

plasmons 59, 60, 63, 102, 103,

112, 265, 271–273, 275, 278,

279, 281–283, 301, 374–376,

415–417, 421, 422, 424, 425,

467–469

bulk transverse 59

channel 465

hybridized 329

longitudinal 59

quasi-static 319

symmetric 412

plasmon wavefunctions 163, 168,

271

plasmon waveguides 261, 306,

339–341, 461, 469

Platonic solids 221–226, 236, 239

PML see perfectly matched layer

polarizabilities 102, 149, 150, 152,

169, 170, 172, 173, 185, 186,

210, 211, 213, 222, 224–227,

236, 237, 239, 255, 256, 258,

284

dipolar 135, 137

dodecahedron’s 225

ellipsoidal nanoparticles 212

longitudinal 187

magnetic 379

octahedron’s 225

plasmon 103

polyhedron 225

polarizations 47, 48, 79, 126, 127,

172, 173, 213, 216, 217,

242–245, 257, 283, 296–298,

319, 320, 322, 323, 340, 383,

535

circular 327, 408

horizontal 246, 435

longitudinal 257, 300, 319, 321,

339

macroscopic 52

perpendicular 283

plasmon 212
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578 Index

processes 11, 25, 38, 174, 178,

180, 230, 252, 413, 420, 450,

462, 472, 528, 529, 545

agglomeration 453

complex 527

light-scattering 188

nonoptical 530

nonoptical relaxation 530

nonradiative 137, 138, 474, 527

nonradiative decay 476

optical 178, 240

physical 307, 469

radiative 527

technological 180

tunneling 410

propagation 51, 65, 68, 133, 141,

385, 386, 426, 465

long-range 465, 466

plasmon signal 461

properties 3–7, 32, 33, 63, 110,

212, 213, 281, 282, 352, 358,

364, 377, 382, 383, 405, 406,

461, 560, 562, 563

asymptotic 541

catalytic 13

chiral 378, 380, 382

electric 358

fundamental 92

geometric 377

hydrophobic 14

magnetic 359, 376, 563

mathematical 540, 541

paramagnetic 360

plasmonic 284, 285, 293, 318,

322

polymorphous 472

spectral 472, 473

thermo-optical 469

quantum dots 19, 22, 115, 158,

291, 304, 327, 339, 472, 474,

476, 477, 482, 559, 560

quasi-static approximation 77, 78,

101–103, 159, 161, 163, 165,

167, 185–187, 210, 211, 306,

307, 318, 320–322, 324,

430–432, 434

quasi-static solution 101, 136,

186, 193, 319, 415

radiation 99, 101, 103, 131, 133,

297, 299, 351, 355, 356, 392,

393, 395, 397

infrared 6

laser 23

microwave 358

multipole 126

near-infrared 446

optical 358

short-wavelength 494

ultraviolet 13

radiation pattern 425, 426, 429, 482

radiation source 136, 297, 358

radiation wavelength 128, 351, 431

radiative decay rate 133, 137, 147,

152, 215–218, 327, 396, 397,

399, 485, 527

radiative losses 122, 186, 318,

525, 526

real metals 55, 56, 69, 74, 163,

415, 416, 426

reflection coefficients 65, 71, 84–86,

151, 370, 371, 449, 546

refraction 7, 353, 360, 366,

368–370

refractive index 231, 241, 248,

351–353, 357, 361–363, 365,

374, 390, 449, 469, 508

resonances 79, 81, 121–126,

170–173, 187–189, 207–209,

227, 234, 245, 269, 270,

321–323, 359, 371, 374, 421,

422

arbitrary multipolar 151

chiral-plasmon 396, 398, 399
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Index 579

high-quality 561

magnetic 359

magnetic permittivity 361

phonon 561

phonon-polariton 329

resonance values 101, 125, 163,

182, 183, 209, 227, 253, 258,

260, 269, 274

scanning electron microscopy

(SEM) 283, 361, 417, 461,

498, 560

scattering 91, 92, 102, 125–127,

129, 135, 136, 147–149, 169,

172–174, 212, 213, 239, 246,

247, 390, 391

diffuse 30

optical radiation 169

plane-wave 186

SEM see scanning electron

microscopy

sensors 3, 6, 450–452, 456, 458,

469, 476, 477, 563

SERS see surface-enhanced Raman

scattering

silver nanocubes 31, 32, 228–230

silver nanoparticles 10, 11, 129,

229, 241, 248, 308, 342, 478,

479

simulation 188, 322, 339, 545

direct numeric 318

finite element 297, 298

numeral 423

numerical 187, 190, 315, 319,

422, 507

pulse propagation 340

theoretical 344

sources 50, 93, 116, 120, 207, 262,

356, 366, 368–370, 382, 480,

482, 534, 540

arbitrary 196

charge 540

inhomogeneous field 342

light 523

motionless 355

multipolar 119, 541

multipole 540, 541

nanolocalized 299

spatial dispersion 49, 51, 55, 59,

141, 142, 144, 353, 381

spatial distributions 130, 184,

216, 263, 264, 270, 304, 316,

317, 321, 340, 366, 406, 417

spatial structure 79

spectrum 73, 76, 109, 146, 147,

237, 242, 244, 279, 282,

309, 313, 314, 416, 418, 419,

421, 455

continuous frequency 76

discreet 340

discrete 76, 91, 252, 559

fluorescent marker 477

light-scattering 11

optical 1

spheres 119–122, 125–127,

130–137, 167, 168, 170,

172–174, 224–226, 229–231,

233, 234, 266–268, 271, 272,

331–333, 336, 337, 375–377

chiral 387–391, 397

lossless 139

lossy 137

metal 129, 133

nonmagnetic 371, 374

sodium 143, 145, 147

spherical harmonics 119, 204,

311, 331, 387, 538, 539, 541

scalar 118

vector 145

spherical nanoparticles 2, 5, 30,

133, 135, 137, 139, 146, 148,

257, 258, 266, 295, 338, 339,

381, 383

spherical particles 115–120, 122,

124, 126–132, 134–136,

138–148, 150–152, 157, 193,

256, 312, 315, 340, 370
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580 Index

spherical system 148, 151, 502

spherical waves 120, 121, 151,

537, 538

spherocylinder 188, 189

spheroidal nanoparticles 157,

159, 161, 163, 165, 167, 175,

285

spheroidal particles 159, 172, 174,

187

spheroids 161, 165, 166, 169–177,

179, 182, 186, 188, 189, 193,

209, 211, 215, 293, 295, 299,

301

arbitrary 287

coaxial 289

confocal 180

solid 185

split-ring resonators (SRRs)

359–362, 364, 505–507, 561

spontaneous decay rates 140, 148,

169, 177, 326, 329, 330, 333,

428, 431–433, 475, 479, 524,

526

spontaneous emission 151, 174,

175, 214, 215, 217, 328,

331–333, 342, 428, 430, 484,

523, 525

spontaneous emission rate 169,

174, 175, 177, 194, 333, 376,

377, 428–430

SPPs see surface plasmon

polaritons

SRRs see split-ring resonators

structure 26, 79, 270, 271, 306,

329, 331, 359, 361, 364, 380,

382, 472, 474

band 58, 219

chiral 380

chromium 489

complex layered 4

complex periodic 27

electronic 19

layered 180

periodical 425

planar 361, 363

polymer 381

three-dimensional 451

substrate 25, 26, 28, 237, 242,

459, 462, 469, 478, 479

quartz 37

sapphire 28

silicon 28, 32

surface 16, 18, 19, 28, 70, 84, 85,

94, 95, 106–108, 137, 138,

176–180, 183, 184, 233, 292,

415, 488, 489, 557, 558

body 194

convex 107

external 94, 212, 278, 422, 501

film 422

flat 83

hyperboloid 411

inner 504

nonsmooth 109

photoresist 492, 493

reaction chamber 23

rear film 426

sensor 563

spheroid 172, 176, 177

wet 14

surface-enhanced Raman

scattering (SERS) 272, 299,

301, 561

surface plasmon excitation 67,

81–85, 419, 420, 423, 558

surface plasmon polaritons

(SPPs) 65, 467, 561, 565

surface plasmons 2–4, 6, 7, 63–70,

72–76, 78–89, 92, 415,

418–422, 424, 425, 449–451,

488, 489, 491, 493–495, 497

symmetric modes 71, 74, 162,

289, 290, 294, 412, 414, 415

synthesis 18, 21, 31, 227, 240, 280

multistage 22

nanodevice 38

nanorod 157

reverse micelle 19
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Index 581

TEM see transmission electron

microscopy

transition 46, 172, 204, 212, 214,

233, 234, 248, 328, 376, 430,

524–528, 530

continuous 234

interband 46, 53, 56, 57, 232

nonoptical 530

nonradiative 528

nonradiative intersystem 529

spin-forbidden 528

spontaneous 530

structural 558

transmission 6, 71, 341, 413,

416, 417, 419, 422, 424, 460,

461

anomalous 422

single slit 425

transmission coefficient 409, 410,

416, 418–420, 422–426

transmission electron microscopy

(TEM) 12, 158, 247, 410

vectors 51, 84, 102, 130, 141, 253,

257, 311, 354, 355, 358, 385,

420, 536, 538

vector spherical harmonics 116,

117, 148, 387, 388, 537, 540,

541

wavefunctions 110, 111, 124, 134,

197, 251, 270–272, 275, 288,

335

waveguides 6, 46, 318, 340, 342,

344, 345, 460, 461, 463, 464,

466, 469

dielectric 465

planar 471

plasmonic stripline 463

semiconductor 466, 468

straight 464

wavelength 69, 79, 123, 129, 237,

239, 281, 361, 382, 416–420,

463, 465–467, 494, 562, 564,

565

cutoff 416, 425

plasmon resonance 455

resonant 419

telecom 469

wavenumber 102, 186, 208, 260,

318, 384, 388, 393

wave propagation 50, 58, 81, 385,

425

waves 50, 58, 64, 66, 77, 83, 383,

385, 386, 388, 408, 493, 502,

546

axisymmetric 77

left-polarized 383, 386

monochromatic 358

optical 34, 382
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