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— volume holography 324

acrylonitrile/butadiene/styrene (ABS) co-
polymer

— photodegradation 199
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— photo-oxidation of polymers 201
- polymerization 275

—— of diacetylenes 300
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— polypeptide structures 120
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— characterization of the chirality 32

— nucleic acids 32
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— spectra of PMBET 34
— spectra of polyisocyanate, PICS
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— polymers 170

clear coatings for paper 309
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computer-assisted design, CAD

— photoinitiators for visible light

computer chip fabrication 236

conjugated polymers 156

— absorption spectra 12

— chemical sensors 351
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— mechanism 183

— photoacid-catalzyed
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cryptochromes

— photoreceptors 209

crystal violet leuconitrile (CVCN)
— anionic photoinitiators 296
curing 307

— cationic curing 311

— dual curing 312

— free radical curing 309

— ofinks 320

cyanide ions

— photocatalyzed oxidation 364
[2+2] cycloaddition 185

— DNA, dimeric photoproducts 212
cycloaliphatic structures

— in random copolymers 244
cystine bridges

— rupture 216

cytochromes 217

cytoskeleton 223
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3D color images

— holography 325

data transfer rate 339

degenerate four-wave mixing (DFWM) 86

dendritic polymers 19 f.

dental formulations

— curing 315

— photocurable formulations 314

— polymerizable compounds 316

dental preventive and restorative systems

— photocuring 314

deodorization of air 365

deoxyribonucleic acid (DNA) 208

— photoreactions 211

— thermal denaturation 31

depletion

— of stabilizers 267

desktop printing

— xerography 143

detrimental degradation
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products 182

Dexter mechanism 15

diacetylenes 299

— bolaamphiphilic diacetylenes 300

— polymerization 300

— topochemical photopolymerization
300

dialkenes

— stepwise [2+2] photocyclopolymeriza-
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diarylethenes 114

diazonium salts

— cationic photoinitiators 290
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— anionic photoinitiators 296

dicarbenes

— diacetylene polymerization 301

dichromated gelatine 324
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— image sensors 355

digital versatile disks 339
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— POFs 169

diketones

— curing of dental formulations 315

1,2-diketones (benzils and camphorquinone)

— type II free radical photoinitiators 280

diphenyliodonium salts

— photolysis 241

dipole moment 6

aligning of permanent dipole mo-

ments 78

— electric field dependence 74

— hyperpolarizabilities f and y 74

— linear polarizability 74

diradicals

— diacetylene polymerization 301

displacement sensors 357

— swelling and shrinking of polymer
beads 356

displays for cell phones

— holography 325

dissolution inhibitor 236

distributed Bragg reflector, DBR 159

distributed Bragg reflector device 161

2,5-distyrylpyrazine

— four-center-type photopolymeriza-
tion 301

— four-center-type polymerization 303

disulfide bridges

— proteins 215

DNA 207, 209

— dimeric photoproducts 212

— photodimers 213

— repair of dimer lesions 213

— sequence-selective photocleavage 226

— strand cleavage 226

DNA lesions 212

DNA photolyases 219

DNA strands

- sequence-specific cleavage 227

dopants

— dinitrobenzene 69



— fullerene, Cqp 69

— in photoconducting polymeric sys-
tems 50

— isopropylcarbazole (ICP) 67

— phenylcarbazole (PhC) 67

— tetracyanoquinone (TCNQ) 69

— trinitrofluorenone (TNF) 68

— triphenylamine (TPA) 67

doped polymers 49

— dopants 67

— hole mobility 67

photoconductivity 66, 68

— quantum yields of charge carrier genera-

tion 67

temperature dependence of the hole mo-

bility 68

DRAM

— dynamic random access memory 234

dual-cure acrylic urethane system 313

dual curing

— coatings protecting three-dimensional ob-
jects 312

— method combining UV irradiation and
thermal treatment 312

— oligomers bearing acrylate and isocyanate
groups 312

dual-layer photoreceptors 145

— charge generation layer 144

— charge transport layer 144

dual-layer systems

— xerography 143

DVD

— digital versatile disk 339

Dycryl

— letterpress plates 318

dye/co-initiator systems

— photoinitiators for visible light 281

dye-sensitized free radical polymerization

— co-initiators 286

dynamic random access memory
(DRAM) 234
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EFISH method 79

— electric field-induced second harmonic
generation 79

elastin 214

electrical-to-optical signal transducers
96

electroluminescence

— polymer-based 148

— quantum yields 152

electroluminescence spectra
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electron/hole pairs 53

— dissociation 55

— organic solarcells 165

- PPP 362

electronics

— photocured coatings 310

electron-spin resonance (ESR) 54

electron transition 9

electro-optic (EO) phenomena 73 ff.

electrophotography — xerography

— photoreceptors 143

ellipticity

— mean residue weight ellipticity 25

— molar ellipticity 25

enantiomers 23

energy migration 16, 17

energy quenchers 257

— light stabilizers 260

energy quenching 177

energy transfer 14, 17, 38

— Dexter mechanism 15

— Forster mechanism 15

— long-range interaction 15

— short-range interaction 15

enzymes

— inactivation 215

EO (electro-optic) materials 73

EO modulators 73

epoxide monomers

— volume holography 324

epoxide/polyol formulations

— photocured coatings 312

epoxides

— photo-cross-linking

—— stereolithography 186

—— surface coating 186

—— volume holography 186
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— Environmentally Stable Chemical Ampli-
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— resurrection of UV-killed 219

ESIPT 260, 268
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fer 259
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— photo-cross-linking 191

EUV

— extreme ultraviolet radiation
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evanescent field absorption sensors
— optical fiber sensors 355
excimer emission 17

excimers 16

excited molecules 10

— annihilation 16

— deactivation by chemical reactions 21
— excimers 16

— intermolecular deactivation 14
— intramolecular deactivation 13
exciton concept 52

exciton model 12

excitons 52, 152

— CT excitons 53

— dissociation 56

— emission 56

— Frenkel excitons 53

organic solar cells 165

— Wannier excitons 53

exposure characteristic curves 238
extinction coefficient 7,9, 11

f

fatigue resistance

— photochromic systems

— — diarylethenes 137

—— fulgides 137

femtosecond spectroscopy 43

Fermi level 51

ferrocenium salts

— cationic photoinitiators 290

— photoinitiators 283

fiber evanescent field absorption (FEFA)
spectroscopy 356

fiber-optic sensors 169

fiber-optic systems

— high-bandwidth 168

fiber-to-the-home systems 169

fibroin (silk) 214

films

— Langmuir-Blodgett (LB) film 22

flash photolysis 39

flavin adenine dinucleotide, FAD 219

flavins

— photoreceptors 210

flexographic printing 320

fluorescence 10, 13, 14

— depolarization 28, 29

fluorescence turn-off sensing 352

fluorescence turn-on sensing 352

fluorine-containing polymers

— F;, (157 nm) lithography 245

Forster mechanism 15

four-center-type photopolymerization 301

four-center-type polymerization 303

Fourier-transform infrared (FTIR) spec-
tra 36

Fowler-Nordheim (FN) tunnelling

— OLEDs 151

Franck-Condon factor 6

free radical polymerization

— two-photon absorption 99

free-radical-promoted cationic polymeriza-
tion 293

free radicals 178

— generation 182

Frenkel excitons 53

— in polysilanes 53

fulgides 114

fulgimides 114

fullerene derivatives

— organic solar cells 166

furniture

— photocured coatings 310
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gaskets 310

gel dose, Dy,

— cross-linking 195

geminate electron/hole pairs 57
generation of light 146

glow discharge 70

graded-index polymer optical fibers 170
graft copolymers 326, 327
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halogenated compounds

— type I free radical photoinitiators 278
HALSs

— hindered amine light stabilizers 262
HASs

— chemical structures 263

— hindered amine stabilizers 262
— oxidation of 264

HD-DVD 342

— high definition DVD 339
hemispherical lens 342

heterolytic bond cleavage 113

hole mobility 62, 63

— electric field dependence 66

— temperature dependence 66
holograms

— electrically switchable 325

— reconstruction of the image 322
- recording 321

— set-up for recording 344



hologram formation

— mechanism 323

holographic disks

— replication 345

holographic imaging

— photorefractive materials 111

— time-gated holographic imaging 111

holographic materials 324

holographic plate 344

holographic storage materials

— volume holography 345

holographic three-layer plate

— color holographic recording 324

holography

— applications 325

— volume phase holograms

—— photopolymerization 321

host/guest systems 156

HRS (hyper-Rayleigh scattering) meth-
od 79

hybrid curing

— dual curing

—— simultaneous free radical and cationic
cross-linking polymerization 313

hydrogen abstraction 182

hydrogen bonds

— destruction 31

hydroperoxide decomposers

— alkyl and aryl phosphites 265

— chemical structures 265

— dialkyl dithiocarbamates 265

— dithioalkyl propionates 265

— dithiophosphates 265

hydroperoxide groups 200

— generation of hydroxyl radicals 221

hydroxyalkylphenones

— type I free radical photoinitiators 278

o-hydroxybenzophenones

— UV absorbers 258

hydroxyl radicals 180

hyperchromicity 31

hyperpolarizability 74, 77

— electric field-induced second harmonic
generation, EFISH 79

— hyper-Rayleigh scattering, HRS 79

hyper-Rayleigh scattering, HRS 80

hypochromicity 31

i

image sensors

— full-color sensors 355
immunoglobulins

— segmental motions 29
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— carbonyl groups 180

— charge-transfer complexes 181
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— conjugated double bonds 181

— double bonds 181

— hydroperoxide groups 180

— in commercial polyalkenes and poly(vinyl
chloride)s 181

— metal ions 181

— polynuclear aromatics 181

index of refraction 74

— electric field dependence 78

influenza virus

— colorimetric detection

—— polydiacetylene 300

information density 231

information storage

— holography 326

infrared (IR) spectroscopy

— analysis and identification of poly-
mers 35

iniferters

— initiator-transfer-agent-terminators 328

initiation techniques

— electrochemical initiation 275

— high-energy radiation initiation 275

— photoinitiation 275

— thermochemical initiation 275

injection of charges 150

inorganic particles

— surface grafting 331

inorganic photocatalysts 364

intermolecular cross-linking 178

interpenetrating networks

— hybrid curing 313

intraocular lens implants 310

iodonium salts

— cationic photoinitiators 290

— photolysis 291

IPN

— interpenetrating networks 313

IPN polymers 314

IR spectra of polymers 36

IR spectrometers 36

J
Jablonski diagram 10

k

keratin (wool) 214
Kerr effect 73
a-keto coumarins
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— type II free radical photoinitiators 280
Kleinman symmetry 77

)

a-lactalbumin 215

Lambert-Beer law 7

Langmuir-Blodgett (LB) film 22

laser ablation 248

— dopant-enhanced 250

— generation of periodic nanostructures in
polymer surfaces 256

— keratectomy 253

— molecular mechanism 250

— multi-photon absorption 250

— plasma thrusters 256

— plume 250

— polymers designed for 251

— synthesis of organic compounds 252

laser direct imaging, LDI

— photoinitiators for visible light 281

lasers 156

lasing mechanism

— Boltzmann equilibrium of states 158

— population inversion 158

— stimulated emission 158

lasing threshold 159

LDMS

— laser ablation 254

— laser desorption mass spectrometry 254

LED (light emitting diode)

— multilayer polymer LED 149

— single-layer polymer LED 149

letterpress plates

— structure 319

letterpress printing plates 318

light attenuation

— in POFs 169

light-driven mass transport 347

light-emitting diodes, LEDs 147

light-harvesting

— in multiporphyrin arrays 21

light sources

— extreme ultraviolet (EUV) sources 234

— Hg discharge lamps 234

— lasers 234

light stabilizers

— bifunctional and trifunctional stabili-
zers 266

— energy quenchers 257

— radical scavengers 257

— UV absorbers 257

lignins

— formation of quinoid structures 222

— optical absorption spectra 208

— phenoxyl radicals 222

— photoreactions 221

- wood 207

linear electro-optic effect (Pockels ef-
fect) 78

linear polarizability 74

liquid-crystal displays (LCDs)

— polarized backlights 38

liquid-crystalline copolymers

— forgery-proof storage systems 139

liquid-crystalline polymers

— alignment 127

— amplified photoalignment 126

— birefringence 125

— command surfaces 127

— image storage 127

— optical dichroism 125

— photochromic amplification effect 127

— trans-cis-trans isomerization of azoben-
zene groups 126

liquid immersion lithography

— photolithography 234

lithium niobate 99

lithographic process 232

lithography

— imprinting lithography 235

— maskless lithography 235

— photolithography 231

local area networks (LANs)

— polymer optical fibers 169

luminance—voltage characteristic

— polymer LED 150

luminescence 37

— excimer emission 16

— fluorescence 13

— monomer emission 16

— phosphorescence 13

luminophores 28

lysozyme

— thermal denaturation 30

m
Mach-Zehnder (MZ) interferometer 96, 97
macroinitiators 327
macromolecular photoinitiators
macromolecules

— photochromic transformations
—— aggregation 117

—— coil contraction 117

—— coil expansion and contraction 116
—— precipitation 117

macroradicals 190, 199
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— generation 191

magneto-optical disk 340
magneto-optical (MO) recording 342
main-chain cleavage

— quantum yields 194

main-chain scission 178

malachite green leucohydroxide (MGOH)
— anionic photoinitiators 296

MALDI

— laser ablation 254

— matrix-assisted laser desorption/ioniza-

tion 254
MALDI mass spectra 255
mask

— photolithography 232

maskless lithography

— ion-beam lithography 235

mass transport

— light-induced 132

mechanical energy

— by light energy conversion 130

mechanical machining

— laser ablation 248

media-oriented system transport (MOST)
devices

— polymer optical fibers 169

membranes

— photochromic transformations

—— control of physical properties 122

— photoresponsive behaviour 122

metal-based photoinitiators 283

metal ions

— detection by chemosensors 354

microcavity

— vertical cavity lasing device 160

microfabrication 246, 309, 315

microlithography 231

micromachining 248, 315

— photomicrolithography 247

microring laser 161

microstructures

— high aspect ratio 247

mirror

— conventional mirror 86

— phase conjugate mirror 86

molecular orbitals 7, 8,9

molecular wires 63

monomer emission 17

monomers

— surface grafting 331

4-morpholinophenyl amino ketone

— two-photon absorption

—— photolysis 318
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multicolour holographic recording
— holography 323

multiplexing

— holography 322

— volume holography 345

n

nafion

— polymer support for inorganic photocata-
lysts 365

nanofabrication 246

naphthodianthrones

— photosensors 211

near-field optical recording

- recording density 343

newspapers

— polymer printing plates 319

nickel chelates

— light stabilizers 261

nitrene

— singlet nitrene

—— reactions 189

— triplet nitrene

—— reactions 189

o-nitrobenzyl ester photo-rearrangement

— nitronic acid 203

nitronic acid 203

nitroxyl (aminoxyl) radicals > N-O 262

nitroxyl radicals 264

— photolysis 268

— reaction with polymers 265

nonacosadiynoic acid 299

non-conjugated polymers

— absorption of light 10

— absorption spectra 11

nonlinear optical materials

— applications of NLO polymers 100

—— optical data storage 99

—— telecommunications 96

— second-order NLO materials 87, 89

— third-order NLO materials 88

nonlinear optical phenomena 73 ff.

— second-order phenomena 79

— third-order phenomena 82

nonlinear optical (NLO) properties

— second-order optical nonlinearity 77

— third-order optical nonlinearity 77

Norrish reactions 268

Norrish type I and II processes 260

Norrish type I reaction 21, 182, 183

Norrish type II reaction 182, 183

Novolak resists 236, 237

nucleases see photochemical nucleases 227
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nucleic acids 207

numerical aperture 233, 339
— of objective lenses 342
Nyloprint

— letterpress plates 318

o

offset printing 320

OLED (organic light emitting diode) dis-
plays 147

OLEDs

— injection-limited conduction 151

— polarized light 154

— structure of a two-layer OLED 151

— transport-limited conduction 151

— white-light 155

—— Pt-containing compounds 156

oligopeptides

— for optical storage 139

Onsager theory

— quantum yield of charge carrier genera-
tion 57

optical absorption 9

optical activity 23

optical data storage 99

— photochromic systems

—— diarylethenes 137

—— fulgides 137

—— liquid-crystalline copolymers 138

—— liquid-crystalline polyesters 138

optical dichroism

— light-induced 123

optical fiber cables 168

optical fiber coatings 310

optical fibers 167

- information networks 168

— step-index optical fibers 168

optical fiber sensors

— evanescent field absorption sensors 355

optical limiters

— applications of NLO polymers 100

optical memories 339

optical near field recording 343

optical phase conjugation (OPC) 86

optical recording materials 126

optical resonators

— feedback structures

—— flat microdisks 159

—— microrings 159

—— microspheres 159

optical rotary dispersion (ORD) 24

optical storage techniques

— blu-ray disk 339

— compact disk 339

— digital versatile disk 339

— high definition DVD 339

— light-driven mass transport 347

— near-field recording 343

optical transistor 100

optical waveguides 167

optodes

— detection of molecular oxygen and carbon
dioxide 350

— ion-selective optodes 357

— polymer transducer supports 357

organic light-emitting diodes, OLEDs 147

organometallic initiators

— photoinitiators for visible light 281

orientation of polymers

— electric field-induced 75

oscillator strength 7

overprint varnishes 309

— aluminum 311

— tin-free steel 311

oxaspiro monomers

— non-shrinking dental formulations 317

—— curing of dental formulations 315

oxazolidone containing acrylates

— photocured coatings 310

oxidation

— polymers 199

oxyl radicals 200

— reactions 201

p
packaging
— photocured coatings 310
paperback books
— polymer printing plates 319
paper coatings 309
Paterno-Biichi-type reaction 213
— DNA, dimeric photoproducts 212
PBOCSt
— acidolysis 241
— poly(t-butoxycarbonyl oxystyrene) 240
pentacosadiynoic acid 299
pericyclic reactions (electrocycliza-
tions) 113
peroxyl radicals 264
— reactions 201
phase conjugate mirror
phase conjugation
— applications of NLO polymers 100
phase controllers 96
phase holograms
— recording 344
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phenacyl anilinium salts

— cationic photoinitiators 290

phenylalanine (Phe) 209

phenylglyoxylates

— type I free radical photoinitiators 278

phenyl salicylates

— UV absorbers 258

S-phenyl thiobenzoates

— type I free radical photoinitiators 278

phosphonium salts

— cationic photoinitiators 290

phosphorescence 10, 13, 14

photoacid generators 243

photoaddressable polymers 346

photoalignment

— liquid-crystalline compounds 128

— of liquid-crystal molecules 23

— of liquid-crystal systems 126

— surface-assisted 129

photocatalysts 361

— inorganic materials 364

photocatalytic polymer films 365

photochemical nucleases 228

photochemical reactions

— amplification effects 178

— polymers 178

photochromic compounds 114

photochromic eyewear

— photochromic lenses 136

photochromic lenses

— indolinospironaphthoxazines 136

— pyridobenzoxazines 136

photochromic systems 346

photochromic transformations 114

— activation of second-order NLO proper-
ties 134

— conformational changes in linear poly-
mers 115

- data storage 137

— heterolytic bond cleavage 113

— pericyclic reactions (electrocycliza-
tions) 113

— photoalignment of liquid-crystal sys-
tems 126

— photochromic lenses 136

— photocontrol of enzymatic activity 123

— photoinduced anisotropy (PIA) 123

— photomechanical effects 130

— trans-cis (E/Z) isomerization 113

photochromism 113

photoconductive polymers 49

— produced by glow discharge 70

— produced by heat 69
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— produced by high-energy radiation 69

— produced by plasma polymerization 70

photoconductivity 49 ff.

— electron conduction 61

— hole conduction 61

photocontrol of enzymatic activity 123

photo-cross-linking

— bisazides 188

— co-polypeptide 185

— intermolecular cross-links 183

— mechanism 183

— simultaneous cross-linking and main-

chain cleavage 193

thin films

— photolithographic processes 184

photocured coatings

— waterborn formulations 311

photocuring see also curing

— di- and trifunctional compounds 308

— industrial applications 307

— polymerizable formulations 307

[2+2] photocycloaddition 299

photodegradation

— polymers 196

photodynamic therapy, PDT

— cancer 223

— sensitizers 224

photo-Fries rearrangement 260

— aromatic esters, amides, urethanes 202

— polycarbonates 203

photogeneration of charge carriers 50
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— photo-rearrangement

- POFs 169

poly(cis-isoprene) 189

— photolithography 236

polydiacetylenes

— color change 300

poly(dialkyl fluorine) 51

poly(2,5-di-isopentyloxy-p-phenylene),
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— intra-chain hydrogen abstraction 227

poly(vinyl acetate) 11

poly(N-vinyl carbazole) 51, 53, 54

poly(vinyl chloride)

— dehydrochlorination 197

— discoloration 196, 197

— photodegradation 196
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