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4-APSK, 262
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A
abiotic component, 350
acentric order parameter, 256
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adiabatic volume adjustment, 251
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bacteriophage, 351
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beam steering, 312
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biological recognition
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biomolecular DNA, 353
bio-orthogonal chemistry, 399
biopolymers, 286, 339, 362
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biosensors, 302
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bit error rate, 234
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cells, 391
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carbodiimide/N-hydroxysuccinimide
coupling, 395

carbon nanotube (CNT), 148
CASSCF/CASPT2, 198
catalysis, 350
catch bonds, 158
cationic surfactants, 354
Ce3þ :YAG phosphor, 288
cell detection, 303
cell imaging, 303
centric order parameter, 256
centrosymmetric materials, 91
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CH–p interactions, 157, 169
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charge carrier mobility, 346, 348,
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charge transport, 362, 364
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chemical sensing, 351
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chemical unzipping of carbon
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chemical vapor deposition, 350
chipscale integration, 234, 262
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cladding layers, 287
click chemistry, 396
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coarse-grained Monte Carlo
methods, 262

coarse-grained representation, 249
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composite relaxation, 159
computing technologies, 262
conducting silk-fibroin polymer
composites, 392

conductive cladding
material, 308
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composites, 394

conductivity, 123
conformation, 153, 168
conical intersection, 199
control layer, 17
coplanar waveguide transmission
line, 355–356

core layer, 312
Corning® Willow™ Glass, 347
coumarin dipolar interactions, 249
coupled resonator optical
waveguide (CROW), 39

coupled-mode theory, 62
coupling length, 6
covalent bond potentials, 243
covalent chemistry, 352
critical coupling, 42
crosslinking, 258
crystal growth, 235
Cu(I) complexes, 210, 217
current–voltage (I-V)
characterisitics, 340

½CuðN^NÞ2�þ complexes, 212
½CuðN^NÞðP^PÞ�þ complexes, 215,
217

½CuðP^PÞ2�þ complexes, 214
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cycloaddition, 258
cytosine, 318
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dark current–voltage (I-V)
characteristic and photoresponse,
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deflection, 313
deflection angle, 313
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degenerate two-photon absorption,
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dendrimers, 196
density functional theory (DFT),
194, 203, 207, 212, 239

deoxyribonucleic acid (DNA), 286
designer bifunctional peptides, 351
device fabrication on paper, 295
device footprints, 262
dialysis, 309
diazonium coupling, 396
dielectric, 339
dielectric breakdown, 344
dielectric constant, 339, 357
dielectric insulators, 341
dielectric layers, 353
dielectric loss factor, 343
dielectric loss, 346
dielectric organic materials, 362
dielectric properties, 346
dielectric strength, 342
Diels–Alder chemistry, 258
digital signal bandwidths, 234
dipolar interactions, 246
direct modulated laser, 234
dispersion, 151
dithienothiophene, 96
DNA biopolymer interlayer, 295
DNA biopolymer, 308, 339
DNA molecule alignment, 364, 366
DNA nucleobases, 346
DNA-based biopolymers, 353
DNA-based dielectric materials, 338
DNA-Clevios™ P, 295
DNA-CTMA, 339, 354
DNA-CTMA-ceramic hybrid
sol-gel films, 342

DNA-CTMA-ceramic hybrids, 342
donor–acceptor nanosystems, 196
doping, 339
double contour scanning, 109
double-gate field modulation,
352

drain current, 339
drawdown technique, 366
drug delivery, 303
dye-modified diet, 397
dynamic relaxation spectroscopy,
246

E
effective medium method, 25
electric dipole binding resonance,
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electric field poling, 235
electric field strength, 343
electric-field-induced second
harmonic measurements, 239

electrical characteristics, 340, 347
electrical resistivity, 308, 339
electrically poled materials, 234
electro-absorptive
modulator, 234

electrochemical sensors, 302
electromechanical resonators, 350
electron transfer, 192, 195, 197
electron–phonon coupling, 362
electron-blocking layer, 287
electronic properties, 350
electro-optic activity, 234
electro-optic coefficients, 234, 260,
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electro-optic devices, 287
electro-optic materials, 234
electro-optic waveguide beam-
steering device, 312

electrospinning, 165
energy transfer, 192, 195, 198
enhanced selectivity, 351
enhancement factor, 12
epitaxial graphene, 346
epoxy, 287
ethylene vinyl-acetate (EVA), 149
exciplex formation, 210
excited-state distortions, 210
excitonic interactions, 256

413Index



F
Fabry–Pérot etalons, 260
Fabry–Pérot interferometry, 257
field strength, 342
field-effect transistor (FET), 302,
339, 345

figure of merit, 9, 68
film capacitors, 343
flexible substrates, 347
Floquet periodic mode, 25
fluorene, 98
free spectral range, 42
free-standing resonators, 58
fuel cell energy storage, 350
fullerenes, 195
fully atomistic methods, 243
functionalization, 64
functionalized graphene, 339
fused silica, 314

G
gamma-ray exposure, 318
gamma-ray irradition, 318
gas sensor, 350
gate dielectric, 287
gate insulator, 339, 345
gate leakage, 341
gate voltage, 339
glass, 347
gold nanoparticle assembly,
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gold substrate, 17
graphene, 302, 339, 345, 349
graphene field-effect transistor
(GFET), 350

graphene nanoribbon, 352
graphene sensor, 350
graphene-based materials, 303
graphene-binding peptide, 351
graphene–DNA hybrid, 303
graphene-DNA-CTMA, 303
graphene/guanine, 347
guanine, 318, 346

H
Hall conductivity, 27
Hall transport measurements, 347
heat-induced shrinkage, 132
helical axis, 362, 367
high dielectric constant, 355
high energy density, 342
high optical fluence, 308
high-mb chromophores, 263
high-energy-density capacitors, 342
high-k materials, 339
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materials, 249
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materials, 263

hole mobility, 362
hole transport, 362
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hybrid density functional theory
methods, 235, 240, 263

hybrid plasmonic waveguides, 3
hydrogen bonding, 170
hydrogen storage, 350
hyper-Rayleigh scattering, 239
hyperspectral imaging detectors,
177

hyperspectral NEXAFS imaging,
177

I
in situ temperature-resolved
NEXAFS spectroscopy, 151

inductance, 357
infrared sensors, 350
inkjet printing, 296
in-phase quadrature devices, 260
insertion loss, 234
intermolecular crosslinking, 258
intrinsic binding, 350
intrinsic friction analysis, 246
ionic conductivity, 298
Ir(III) complexes, 202–203, 208
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isocyanide complexes, 206
isocyanides, 205
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Kapton®, 347
Kubo formula, 20
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large-area rapid imaging analysis
tool (LARIAT), 177

laser damage thresholds, 308
laser-assisted electric field poling,
236, 252

lattice dimensionality, 236, 246, 257
lattice hardening, 258
Le Chatelier’s principle, 252
leakage current, 341, 343, 346
Lennard–Jones interaction, 251
level of detail, 236
level of detail in coarse graining,
250

ligand-centered states, 205
ligand-centered transition, 205
light-emitting diodes, 219, 302
light-emitting electrochemical cell
(LEC), 201, 219

light harvesting, 219
light-initiated time-resolved x-ray
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lighting applications, 219
limit of detection (LOD), 66
linear combination analysis (LCA),
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linear optical properties, 239, 263
linear thermo-elastic model, 71
localized surface plasmon
resonance, 9

long-range molecular cooperativity,
246

longer-lifetime devices, 293
loss tangent, 357
luminescence, 219
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Lyapunov exponents, 53
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Mach–Zehnder devices, 259
Mach–Zehnder interferometry, 257
macroscopic acentric order, 237
magnetic dipole resonance, 11
magneto-optic effect, 30
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matrix-assisted poling materials,
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metamaterial architectures, 261
metamaterials, 234
micro/nanofabrication techniques,
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micro/nanopattern devices, 351
microfluidic sensors, 15
microprobe Raman spectra, 365
microwave frequencies, 355
mobility, 346
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molecular dynamics simulations,
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237

molecular segregation, 159
molecule-to-molecule hopping, 364
Monte Carlo simulations, 235
Monte Carlo/molecular dynamics
methods, 243
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multichromophore-containing
dendrimers, 245

multifunctional chip, 9
multifunctional graphene devices,
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multifunctional peptides, 351
multipath scanning, 109
multiscale theoretical methods, 262
multiwalled carbon nanotube
(MWCNT), 148
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nanoceramic precursor, 115
nanocomposites, 148
nanoelectromechanical systems, 350
nanoelectronic biosensor, 350
nanoelectronic sensor, 350
nanofiller, 340
nanomechanical interlocking, 148
nanoparticles, 339
nanopowder, 339
natural photosynthesis, 192
near-edge x-ray absorption fine
structure (NEXAFS)
spectroscopy, 150

nickel or copper metal foils, 350
nitrogen-containing biological
compounds, 314

noncentrosymmetric (acentric)
symmetry, 237

noncovalent interaction, 210
noncovalent peptide
functionalization chemistry, 350

nondegenerate two-photon
absorption, 89

nonlinear absorption (NLA)
coefficient, 306

nonlinear optical (NLO) material,
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nonlinear optical (NLO) polymer-
based electro-optic (EO)
modulators, 287

nonlinear optical properties, 263

nonlinear optics, 88
nonlinear response tunability,
307

nontoxicity, 302
nuclear repulsive interactions,
249

nucleic acids, 350
nucleobases, 286
nucleosides, 314
nucleotides, 314

O
oil-based polymers, 362
oligopeptides, 351
oligophenylenevinylenes, 195
on/off ratio, 351
operating voltage, 340
optical absorption, 290
optical confinement, 306
optical damage threshold, 314
optical loss, 256, 308, 310
optical transmission, 291
optical transmissivity, 317
optoelectronic material, 302
organic electro-optic materials,
234

organic electronics, 287
organic field-effect transistor
(OFET), 287, 339, 354

organic light-emitting diode
(OLED), 200, 219, 287, 354

organic light-emitting transistor
(OLET), 384, 385

organic photonics, 287
organic photovoltaic (OPV) solar
cells, 384

organic thin-film transistor (OTFT),
384-385

organic/inorganic entities, 339
organosilicon alkoxide monomer,
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thoxysilane (MAPTMS), 343
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passivation layer, 349
PDMS-PMMA, 166
PEDOT:PSS, 295
pentacene, 339
peptide sequences, 351
peptide variants, 351
peptide-functionalized graphene
nanosheets, 351

peptides, 339, 350
permittivity, 340
phage display, 351
phage display screening, 351
phased-array radar, 261
phase AFM imaging, 159
phenyl-C61-butyric acid methyl
(PCBM), 295

phenyl-pyrazole, 204
photo-active area, 298
photochemical stability, 258, 316
photochemistry, 219
photodegradation, 315
photo-excitation, 298
photo-induced energy/electron
transfer processes, 219

photoluminescence, 287
photon management device
architectures, 234

photonic bandgap, 129, 132
photonic crystal architectures, 261
photonic crystals, 128, 234
photophysics, 219
photo-print paper, 347
photoresist, 17
photosensitizer, 112
planarization, 57
plasma treatment, 17
plasmon resonance imaging, 15
plasmonic effects, 259
plasmonic–organic hybrid devices,
234, 258

plasmonics, 234
Pockels effect, 234

polarization measurements, 343
polarization, 89, 367
polarized Raman spectroscopy,
366

polarized Raman spectra, 153
polaron transport mechanism, 362
poling efficiency, 235, 308, 310
poling stability, 311
poly(3,4-ethylenedioxythiophene):
poly(styrenesulfonate) (PEDOT:
PSS), 296

poly(3-hexylthiophene):PCBM ester
blend (P3HT:PCBM) photo-active
layer, 296

polyaniline/silk fibroin composites,
393

polycarbonate, 315, 346
polydimethylsiloxane, 347
polydimethysiloxane, 15
polymer electro-optic modulators,
302

polymer EO waveguide modulators,
308

polymer nanocomposite, 341
polymeric materials, 346
polymers, 286, 339
polymethylmethacrylate (PMMA),
314, 346

polypyrrole/silk fibroin composites,
393

power consumption, 234
power efficiencies, 234, 262
prestrain relaxation, 159
printable photo-active material,
295

printed photodetector multilayered,
295

printed photodetectors, 294
prism, 312
propagation distance, 5
pseudo-atomistic Monte Carlo
methods, 243–244

Purcell factor, 6
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PyChol, 151
pyrolytic shrinkage, 115

Q
QPSK, 262
quadrupolar interactions, 246
quality factor Q, 42
quantum dots, 123
quantum mechanics, 237

R
radiation pressure, 70
Raman spectroscopy, 339
Raman spectrum, 12
reconfigurable optical add/drop
multiplexers, 262

red component, 291
red shift, 291
refractive index, 312
relative permittivity, 342
repeatability, 343
resistance, 357
resistance measurements, 366
resistivity, 340, 347
resonances, 39
resonant coupling, 50
responsivity, 297
ribonucleic acid (RNA), 314
ring resonators, 260
Ru(II) complexes, 194, 202
rutile, 340

S
scattering parameters, 357
self-assembled supramolecular
nanostructure, 196

self-assembly, 286, 339, 351
self-pulsing instability, 50
sensing applications, 261
sensitivity, 9, 65
sensor technologies, 262
sensorgram, 64
sensors, 350

sequential synthesis/self-assembly,
235

shape effects, 243
shape precompensation, 109
shear-modulation force microscopy,
246

shunt resistance, 357
SiC, 347
side-coupled integrated spaced
sequence of resonators
(SCISSOR), 39

silicon nanoparticle, 115
silicon nanoslot waveguide devices,
234

silicon photonics, 234
silicon–organic hybrid devices, 234,
258

silk, 286
silk fibroin chemical modification,
394

silk fibroin films, 385
silk-fibroin-based solar cells, 391
silver nanoparticles, 118
silylation reaction, 396
single-wall carbon nanotubes,
351

SiO2, 346
slow wave, 25
smart behavior, 149
Snell’s law, 312
soft lithography, 15
solar energy conversion, 219
solar fuel, 219
sol-gel-derived ceramics, 342
solid state lighting, 200, 287
Soxhlet-dialysis, 309
spatially anisotropic interactions,
246

spirofluorene, 99
split D-rings, 261
stability, 343
statistical mechanics, 237
steric interactions, 249
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stilbene/silk DFB laser, 389
stripline structures, 262
sum frequency generation, 257
sunlight harvesting, 193
surface acoustic wave devices, 350
surface conductivity, 369
surface plasmon polaritons, 2
surface plasmon resonance array,
15

surface plasmon resonance sensor,
18

surface-enhanced Raman scattering,
12

synthetic polymers, 342

T
tapered transition couplers, 262
target molecule, 350
telecommunication wavelengths,
259

telecommunications, 262
telecommunications applications,
262

temperature dependence, 361
temperature stability, 314
Teng and Man technique, 311
Teng–Man ellipsometry, 257
thermal stability, 258
thermal/mechanical stability, 350
thermally activated delayed
fluorescence, 210

thermogravimetric analysis (TGA),
316

thin film transistor (TFT), 339
three-dimensional woodpile, 115
threshold voltage, 340
time of flight, 363
time-dependent density functional
theory, 240

TiO2, 339
transconductance, 350
transistor-based digital electronics,
351

transistors, 302
transport measurements, 347
tunable dielectric, 339
tunable dielectric constant, 346
tunable electronic devices, 303
tunable NLO properties, 303
tunable photonic devices, 303
tungsten-filament bulbs, 219
two-photon absorption, 89
two-photon polymerization, 103
two-slit interferometry, 257

U
undercoupling, 42
UV exposure, 293
UV illumination, 315
UV15, 311

V
van der Waals forces, 148
variable-angle polarization
referenced absorption
spectroscopy, 236, 257

variable-angle spectroscopic
ellipsometry, 257

vertical-slot devices, 260
voltage breakdown, 343
voltage–length parameters, 234
voxel, 105
voxel scaling laws, 106

W
wavelength-dependent responsivity,
298

X
x-ray diffraction, 316

Z
zero-bandgap semiconducting
material, 349

zirconium n-propoxide, 343
Zn(II)-porphyrin, 196–197
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