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a

absorption

— anisotropic 61

— bands of polyacrylonitrile 62

— in biopolymers 118

— broadband 64

— coefficient 63, 64, 75-78, 82, 101, 152, 192,
201, 231, 316

— mid-IR radiation by organic matter 65

— of sub-THz radiation by organic materials 16

— of swift electrons 235-237

—— branched tracks 236

—— O-electrons 236

—— energy deposited in spurs 236

—— fraction of energy loss in solid dry

DNA 236

— in synthetic conjugated polymers 115-117

— in synthetic nonconjugated polymers 114,
115

— of X-ray photons 315

absorption spectra

— DNA and bovine serum albumin 119

— polymer films 83

— synthetic conjugated polymers 117

— synthetic nonconjugated polymers 115

— synthetic polar polymers 63

— synthetic unpolar polymers 64

— typical unconjugated linear polymers 114

— X-ray absorption spectra, corresponding
electron transitions 232

acetophenones 125

acid-catalyzed deprotection 295

acidolysis 192

— poly(t-butoxycarbonyloxystyrene) 187, 188

— proton generation by 188

acriflavin 128

acrylamide 135, 254

acrylic acid 28, 36, 37, 135

acrylonitrile 254
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acrylonitrile/butadiene/styrene (ABS)
copolymer 151

acryloxypropyltrimethoxysilane (APTMS)
95

11-acryloyloxyundecyltrimethylammonium
bromide (AUTMAB) 246

activation energy 16, 22, 26, 40, 243

acylphosphine oxides 125

adhesion, improvement of 136

adhesion-promoting polymer layer 37

alkyl acetates 320

alkyl acrylate 127

allyl alcohol 28, 36, 37

angular frequency 9

anharmonicity 92

— constant 57

anionic photopolymerization 132

anisotropy 44, 61, 79, 82, 85, 86

— microwave anisotropy images 45

anthraquinone 128

antibonding orbital 111-113

antioxidants 151

APTMS. see acryloxypropyltrimethoxysilane

aromatic amino acids 119

aromatic ketones 126

2-aryl-4,6-bis(trichloromethyl)-1,3,5-
triazine 298

5-arylthianthrenium salts 130

atomic vibrations 57

attenuated total reflectance (ATR) method
65, 96

attenuation coefficients 224, 228-230

Auger effect 231

AUTMAB. see 11-
acryloyloxyundecyltrimethylammonium
bromide

autoxidation 145, 148-151

Avogadro’s number 111, 143

azo dye 206
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b

- and y-relaxation 15

benzil 128

benzil ketals 125

benzoin 125

benzoin ethers 125

benzophenone 135

benzophenone derivatives 126
benzothiadiazolepyrrole copolymer 194

5-benzyl-1,5-diazabicyclo[4.3.0]nonane 132,

133

beryllium-doped germanium (Ge:Be) lasers

67

bicyclo[2.2.1]hept-2-ene group 38

binding energies 7, 16, 59, 232, 316

biopolymers 58, 64

— absorption in 118

— dimerization 158, 159, 161

— formation of quinoid structures in
lignins 164

— high-energy radiation with 285

— modification 158-164

— photoionization 159

— photolysis of proteins 161

— photoreactions of lignins 163

— radiolysis (see radiolysis)

— rupture of cystine bridges 161

- UV)Vis light, effects 158

bisphenol-A polycarbonate 207

bis(4-tert-butylphenyl)iodonium
perfluorobutane sulfonate 298

bis(4-tert-butylphenyl)iodonium
perfluorooctane sulfonate 298

blepharismins 121

blobs 236

block copolymers 133, 134

Boltzmann’s constant 14

bovine serum albumin (BSA) 64

— absorption spectra 118, 119

— biopolymers examined with THz
spectroscopy 77

— electron beam grafting of polyethylene 305

[-propiolactone 255

Bragg’s law 322, 325

brilliance 233

BSA. see bovine serum albumin

bulk biopolymers, radiolysis 268

— nucleic acids 268-270

— polysaccharides 270-274

— proteins 274, 275

bulk synthetic polymers, radiolysis 257,
258

butadiene-styrene rubber 10

c

camphor quinone 128

e-caprolactam 19

e-caprolactone 19

carbocations 132

carbon black 46, 152

carotenoids 120

CARs. see chemically amplified resists

CAs. see 2-cyanoacrylates

cationic photoinitiators 130

cationic photopolymerization 127

cationic polymerization 127, 130, 133

- of epoxide 94

CD spectroscopy. see circular dichroism
spectroscopy

cellulose 10, 22, 64, 77, 270, 272

— photochemistry 162

— THz absorption spectrum 64

CF, plasma 32

CGL. see charge generation layer

chain-growth polymerizations 17

chain terminators 154

chalcogenide, inorganic glasses 204

charge generation layer 205-207

charge transport layer (CTL) 205-207

chemical amplification 292, 294-299

chemical etching 33

chemically amplified resists (CARs)
189, 298

chiral molecules 164

chitosan 306

chlorophyll a 121

chromophores 144, 147, 224

chromophoric groups 109, 110, 119, 133-135,

139, 151
— for visible and ultraviolet 110

circular dichroism (CD) spectroscopy 164

— spectra of poly(t-lysine) 165
11-cis retinal 120
CN-PPV 193, 195

coherent microwave transient spectroscopy 43

coherent synchrotron radiation 67

coinitiator 126

Cole-Cole equation 12

color mixing 204

Compton scattering 224, 234, 235

continuous wave (CW) plasmas 27

copolymerization of monomers 37

core electron transitions, in diatomic
molecule 233

corrosion phenomena 45

crosslinking boosters 294

crystal band splitting 61



crystalline polyethylene 61
crystalline polymers 322-330

CTL. see charge transport layer
cyanine dye 128

cyanoacrylates 152, 153

— intramolecular charge separation in 152
2-cyanoacrylates (CAs) 132

cyano polymers 198

cyclic imide 38

cycloaddition, of cyclopentadiene 37
cyclobutane 159

cyclohexene oxide 255

d

data extraction algorithms 75

DBANS. see 4,4'-(N,N-dibutylamino)- (E)-
nitrostilbene

DBN. see 1,5-diazabicyclo[4.3.0]non-5-ene

DC (direct current) accelerator 243

Debye function equation 11

Debye model 13

dehydrochlorination 144, 258

deoxyribonucleic acid (DNA)

— absorption bands 70

— absorption spectra 118, 119

— dimerization of adjacent thymine
moieties 159, 160

— direct and indirect radiation effects 268

— 2D-IRS characterization 93

— effects of UV/Vis light on biopolymers 158

— high-energy-induced lesions generated
in 269

— product formation by direct ionization 270

- single-strand breakage in 271

— THz spectroscopy 77

— twisting and vibrational modes 62

— typical damage sites in 269

depolymerization 23, 265, 295

— poly(phthalic aldehyde) 297

deprotection 187, 189, 295

— acid-catalyzed, poly(t-
butoxycarbonyloxystyrene) 295

deprotonation 270-272, 299

diacetylenes 136-138, 255, 256

diacylgermane 129

dialkene 136, 137, 140

dialkyl dithiocarbamates 155

dialkylphenacyl sulfonium salts 130

diaryl iodonium salts 130

diaryl ketone 127

diatomic oscillator 56

1,5-diazabicyclo[4.3.0Jnon-5-ene (DBN) 132,
133

Index

diazonium salts 130

diblock copolymer 135

dichroic difference 61

dichroic ratio 61

— cyano group band 88

dielectric anisotropy 44

dielectric dispersion 11

dielectric function 11

dielectric loss 11

— heating 7

dielectric performance, of materials 9

dielectric properties

— nonpolar and polar polymers 9, 10

— of polyamide 6,6 14

dielectric relaxations 8

— multiplicity 12

dielectric response

— polar amorphous polymer 14

dielectric spectroscopy 8, 12, 16

— of polymers 38-40

Diels-Alder cycloaddition 37

diglycol diallylcarbonate resin 207

diketene 255

1,2-diketones (benzils and
camphorquinone) 126

dimethylacetamide 20

diolefinic crystals 137

dipentaerythrityl pentaacrylate (DPEPA) 292,
294

diphenyl iodonium ions 131

dipolar reorientation 8

dipole moment 8, 55, 109

dipole vectors 8

dipropargyl succinate 303

discoloration 144

dissolution inhibitors 187, 293, 297

— radiation-induced decomposition/chemical
alteration 293

2,5-distyrylpyrazine 139

dithioalkyl propionates 155

dithiophosphates 155

DLS. see dynamic light scattering

DNA. see deoxyribonucleic acid

DPEPA. see dipentaerythrityl pentaacrylate

DRAM devices. see dynamic random access
memory devices

dyes 128

— applicable as dopants 206

dynamic absorption spectroscopy 89

dynamic dichroic absorption difference 89

dynamic light scattering (DLS) 171-174

— autocorrelation function 171, 172

— CONTIN algorithm, use of 173
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— distribution of relaxation times 173, 174

— processes investigated by 166

dynamic random access memory (DRAM)
devices 46, 184

e

EB lithography. see electron beam lithography

effective loss factor 9

EL. see electroluminescence

electrical conductivity 42, 99

— benzene solutions 42

— in stretch-oriented polymers 43

electric dipole moment 55

electroluminescence (EL) 115, 196, 197

electromagnetic spectrum 7

electromagnetic waves 8

electron accelerators 242, 243

electron-beam, applications 286

electron beam grafting 305

electron beam (EB) lithography 290, 291

electron-density distribution 323

electron distortion polarization 11

electronic transition 110

— allowedness 111

— and optical absorption 113

electron-positron pair production 235

— triplet production 235

elementary processes occurring by

— interaction of high-energy photons with
matter 228

energy 8

— absorption 8, 9

— dissipation 9

— translational 7

energy quenchers 153

— action of 154

— nickel chelates used as 154

enthalpy 14

entropy 14

environmentally stable chemical amplification
positive photoresist (ESCAP) 188, 301

EPDM. see ethylene-propylene-diene-
terpolymer

epoxide

— difunctional epoxide with trifunctional
polyol 182

— initiation, of anionic polymerization 132

— monomers employed in holography 204

epoxide side groups 296

3,4-epoxy-cyclohexylcarboxylate 19

3,4-epoxycyclohexylmethylcarboxylate 19

epoxy resins 297

EPR. see ethylene propylene rubber

erbium and germania-doped silica fibers 207

ESCAP. see environmentally stable chemical
amplification positive photoresist

ESIPT. see excited state intramolecular proton
transfer

ethyl 4-(dimethylamino)benzoate 127

ethylene oxide 83

ethylene-propylene-diene-terpolymer
(EPDM) 46, 303

ethylene propylene rubber (EPR) 303

EXAFS. see extended X-ray absorption fine
structure spectroscopy

excited state intramolecular proton transfer
(ESIPT) 152

— 2-hydroxybenzophenone 152

exposure characteristic curves, for resists 186

extended X-ray absorption fine structure
spectroscopy (EXAFS) 232, 233, 315, 318

extreme ultraviolet (EUV) lithography 288,289

— copolymer units used for EUV resist
formulations 300

— star-shaped polymer applicable in 301

f

far-IR analysis of polymers. see terahertz
spectroscopy

far-IR radiation 62-64

ferrocenium hexafluorophosphate 128

fiber optic sensors 207

fiber-to-the-home systems 207

flash photolysis 97, 121, 122

flavins 120

fluorescence 231

— deactivation route 231

fluoropolymers 303

folding, of proteins 100

— rate of subsequent refolding 100

— THz detection method 100

— ubiquitin 100, 101

form factor 331

four-center-type polymerization 137

Fourier transform infrared (FTIR) spectra
66

Fourier transforms, of pulse profiles 75

Franck-Condon factor 110

free radicals 17, 134, 242

— cationic polymerization 123, 132, 243-247

— generation by photoreactions of impurity
chromophores 148

— from metal salts 148

Fresnel transmission equation 75

FTIR microspectroscopy

— mapping set-ups 90



- secondary structure motifs of poly-1-
lysine 93

FTIR spectra. see Fourier transform infrared
spectra

fundamental (normal) transition 57

g

Ge:Be lasers. see beryllium-doped germanium
lasers

gel dose 144

glass transition temperature 202

glycidyl acrylate 135

glycidyl methacrylate 305

glycoside 273

graft copolymerization 133, 251-253

graft copolymers 133, 134

grafting 251

— high-energy radiation 304-306

- surface 135

Guinier and pair-distribution plots 333

Guinier approximation for globular
particles 331

Guinier equation 332

G-value 242

h

HALSs. see hindered amine light stabilizers

harmonic oscillations 56

HASs. see hindered amine stabilizers

Havriliak-Negami equation 12

HDPE. see high-density polyethylene

heterogeneities, in plastic articles 16

heterogeneous dielectric systems 9

Hevea rubber 10

hexamethyl cyclotrisiloxane 255

hexamethyl disilazane 28

high-density polyethylene (HDPE) 23, 64, 101

high-energy photon radiations,
denotations 228

high-energy radiation-induced grafting

— modification of polymers 305

high-energy radiation techniques, in
nanotechnology 287

high resolution capability 186

hindered amine light stabilizers (HALSs) 154

hindered amine stabilizers (HASs) 154, 156,
157

holography 201-204

— component segregation 203

— epoxide monomers employed in 204

— photopolymerizable systems 202

— reconstruction of image of object recorded in
hologram 202

Index

— recording of hologram of object 202

— volume 201

homopolymers 134

— monomer moieties 191

hot band transition 58

hydrogels 306

— creation of hydrogel wound dressings 306

— poly(N-vinyl imidazole) hydrogels 306

— poly(N-vinyl pyrrolidone)-based
hydrogels 306

hydroperoxide decomposers 157

hydrophilicity 35, 36, 136, 305

hydrophobic polymers 136

hydroxyalkylphenones 125

2-hydroxybenzophenone 152

4-hydroxycinnamate 120

2-(2-hydroxyphenyl)benzotriazoles 153

2-(2-hydroxyphenyl)-1,3,5-triazines 153

2-hydroxypropyl cellulose (HPC-C16) 86

i

I,-doped polyacetylene 43

immersion grafting 136

indium tin oxide (ITO) 196, 199, 201

industrial plasma modification of textile
surfaces 47

infrared reflection absorption spectroscopy
(IRRAS) 66, 79, 82-84

— change in reflectance 82

— polarization modulation technique 84

— reflectance absorbance 82

— techniques 82-85

iniferter (initiator-transfer-agent-
terminator) 135

injection molding of plastic articles 45

inorganic crystals 204

interfacial polarization 9

interpenetrating polymer networks (IPNs)
95

intrachain hole mobility 41

intramolecular/intermolecular vibrational
modes 55

ionic polymerization 18, 19, 127, 247-251

IPNs. see interpenetrating polymer networks

IR absorption spectra

— of polyethylene 58

IR dichroism 86

— technique 85

IR ellipsometry (IRE) 66, 79

— optical system used for 80

— pseudo-optical constant 81

— techniques 79-82

— wavelength dependence 81
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IR imaging 90, 91

IR linear dichroism 61

IR mapping technique 90

IR microspectroscopy 90, 91

IR photon energies 55

IRRAS. see infrared reflection absorption
spectroscopy

IR spectroscopy 65

— attenuated total reflection 65

— critical angle, defined 66

— for polymer characterization 65

— recorded during uniaxial deformation of
isotactic polypropylene 87

— stretched poly(vinylidene fluoride) 89

— two-dimensional 65, 91-93

IR synchrotron radiation 90

isobornyl acrylate 203

isoquinolinium salt 130

ITO. see indium tin oxide

J
Jablonski diagram 113, 114

k
Kratky plot 332-334

I

ladder-type poly(p-phenylene)s (LPPPs)
41-43

Lambert— Beer law 64, 111

LANS. see local area networks

laser ablation 155

— polymers appropriate for 157

laser desorption mass spectrometry
(LDMS) 157

LCDs. see liquid-crystal displays

LDMS. see laser desorption mass
spectrometry

light-emitting diodes 196, 198

— multilayer polymer 199

— polymers employed in 198

— poly(p-phenylene vinylene)s used in 197

— single-layer polymer 199

light-induced chemical alterations 144

— mechanism 145

— photo-Fries rearrangement 146

—— main chain of polycarbonate 146

—— o-nitrobenzyl ester rearrangement in

pendant groups 146

— rearrangement of constituent groups 146

light scattering 166-171

— characterizing chain stiffness of linear
polymers 170

— data obtained with dilute polymer
solutions 169

— intramolecular interference 168

— light scattering intensity (LSI) 167

— Rayleigh ratio 168

— static and dynamic 166

- Zimm plot 169, 170

light stabilizers 150, 151

lignins

— formation of quinoid structures in 164

— photoreactions of 163

linear polymers 16

— characterization 143, 144

— crosslinking 241

line edge roughness (LER) 186, 294

liquid-crystal displays (LCDs) 196

liquid immersion lithography 184

lithographic microtechnical fabrication process
denoted (LIGA) 299

lithography 183-187, 287-289

— chemical amplification 187

— electron beam (EB) 290, 291

— exposure characteristic curves 186

— extreme ultraviolet 288, 289

— line edge roughness 186

- liquid immersion 184

— miniaturization 184

— near-field X-ray 290, 291

— 157 nm 190-192

—193 nm 189, 190

— 248 nm 187-189

— optical projection system employed in 185

— radiation sensitivity 186

— resolution capability 186

local area networks (LANs) 207

loss factor 9

LPPPs. see ladder-type poly(p-phenylene)s

m

MAL. see 4-N-ethyl-N-(2-methacryloxyethyl)
amine-4’-nitroazobenzene

MALDI. see matrix-assisted laser desorption/
ionization

maleic anhydride 38

MAPTMS. see methacryloxypropyl
trimethoxysilane

matrix-assisted laser desorption/ionization
(MALDI) 157

Maxwell’s equations 13

Maxwell-Wagner polarization 9

MDMO-PPV 193

media-oriented system transport (MOST)
devices 207



MEH-CN-PPV 193

MEH-PPV. see poly(2-methoxy-5-
(2'ethylhexyloxy)-p-phenylene-vinylene

membrane filtration 25

methacryloxypropyl trimethoxysilane
(MAPTMS) 95

methane 28

5,10-methenyltetrahydrofolate (MTHF) 120

methyl diethanolamine 127

methylene bending mode 61

methyl methacrylate (MMA) 79, 293

4-methyl pentene-1 102

1-methyl-2-pyrrolidone 25

N-methylpyrrolidone 20

Michelson interferometer 66

microspectroscopy mapping technique
90

microwave

— absorption 8

— anisotropy images 45

— effects 16

— heating 16, 17, 25

— irradiation 16

— linacs 243

— near field imaging 44

— nondestructive testing

—— dielectric polymeric coatings 44

— probing of electrical conductivity in
polymers 40-43

— radiation 7

— testing 45

mid-IR analysis 67

— identification of synthetic polymers 67

— nucleic acids 69, 70

— proteins 67-69

mid-IR spectra, of nucleic acids 59

miniaturization 46, 184, 287, 302

MMA. see methyl methacrylate

molar extinction coefficients

— biopolymers 64

molar mass distribution 143

molecular orbital (MO) model 111-113

— assumptions 112

— electronic transitions, induced by absorption
of photon 112

— energy of molecular orbitals 112

— molecular orbitals, type 112

—— with respect to electron occupancy 113

molecular oxygen (O,) product formation

— in absence of 258-265

— in presence of 265

monomer conversion vs, absorbed dose
256

Index

monomers, photopolymerized by cationic
mechanism 129

4-morpholino-a-dialkylamino
acetophenones 125

MOST devices. see media-oriented system
transport devices

n

N-alkoxy pyridinium salt 130

nanotechnology 285

naphthodianthrones 121

Nd*":YAG systems 122

near-edge X-ray absorption fine structure
spectroscopy 315, 317, 321, 322

near-field geometry 44

4-N-ethyl-N-(2-methacryloxyethyl)amine-4'-
nitroazobenzene (MA1) 79

Newton—Raphson algorithm 75

NEXAFS spectroscopy. see near-edge X-ray
absorption fine structure spectroscopy

nickel chelates, as quenchers in
polyalkenes 154

NIR spectroscopy 58

— analysis of synthetic organic polymers 70-73

N-isopropyl acrylamide (NIPAAM) 246

o-nitrobenzyl 146

nitroxyl(aminoxyl) radicals 154

NMP. see 1-methyl-2-pyrrolidone

4,4'-(N,N-dibutylamino)- (E)-nitrostilbene
(DBANS) 39

non-destructive testing

— microwave testing of polymer materials
43-45

— of plastic articles 76, 77

non-equilibrium plasmas 32

non-thermal effects 16, 25, 26

Norrish type reaction 145, 148

novolak resins 295

N-vinyl carbazole 203, 254

o

o-acyl-a-oximo ketones 125

o-cresol 20

o-hydroxybenzophenones 153

OLEDs. see organic light-emitting diodes

onium ion 131

optical fibers 207

optical waveguides 207-209

organic light-emitting diodes (OLEDs) 196,
201

organic photoacid generators 189

organic polymers

— mid-IR absorption bands of typical chemical
groups 60

345



346

Index

— near-IR absorption bands of hydrogenic
functional groups 60

organic solar cell devices 193

— semiconducting polymers used in 193

organometallic initiators 124

overtone transitions 57

oxadiazole-containing polymers 198

oxanilides 153

2-oxazolines 18

oxidation, of hindered amine stabilizers 157

oxonium ions 182

oxygen anions, mobility 43

oxygen plasma treatment 36

oxyl radicals 150

— reactions 151

parallel-plate plasma reactor 46
PBOCST. see poly-(t-butoxycarbonyloxystyrene)
PEDOT. see poly(3,4-ethylenedioxy thiophene)
Penning ionization 30
perfluorinated polymer poly(perfluorobutenyl
vinyl ether) 207
perfluorohexylethyl methacrylate (PFMA) 83
perylene dye 206
phenanthrene quinone 128
phenylalanine(Phe) 119, 282
phenylene-vinylene polymers 41
phenylglyoxylates 125
phenyl salicylates 153
S-phenyl thiobenzoates 125
phosphonium salts 130
photoactive chromophores 120, 121
photoconductivity, of conjugated
polymers 98-100
photo-crosslinking, of linear polymers 142
photocuring 178, 179, 182, 183
— di- and trifunctional compounds used
for 179
— letterpress technique 182
— photocuring of inks 183
— printing plate fabrication techniques 183
photocurrent 194
photodecomposition, of azides 142
photodegradation 151
photodimers 159
photoelectric effect 230-234
photofragmentation 126
photo-Fries rearrangement 146
photogeneration 100
— of charge carriers in MEH-PPV 100
photografting 135
— advantages 135

photoinitiation 124

— free-radical polymerization of alkyl
acrylate 127

photoinitiators 123

—type I 123

— type 11 123, 126, 127

— for visible light 128

photolabile groups 133, 134

photolithographic structuring 46

photolithography. see lithography

photolysis 131

— diphenyl iodonium ions 131

— free radicals generated by 132

— onium ion 131

— polystyrene 141

photolytic cleavage

— of diacylgermane 129

photonuclear absorption 235

— giant resonance, characterized by 235

photo-oxidation 144

photoreactions 144

— of carbonyl groups 149

photorearrangements, in polymers 146

photoreceptors 206

— dual-layer 205, 206

— xerographic process 205

photovoltaics 192, 194-196

phytochromes 120

phytochromobilin 120

picarin 101

— transmission spectra 102

pigments 152

Planck’s constant 14

plasma-assisted chemistry 16, 26-29

— mechanistic aspects 29-32

— surface modifications of polymeric
substrates 35

— technical applications 33-35

plasma-assisted surface modification, of
polymers 37

plasma-deposited polymer films 37

plasma etching 27, 33, 46

— industrial, of wafers 48

plasma-induced formation 36

plasma-induced modifications of polymer

surfaces 36

plasma-initiated homopolymerization 37

plasma polymerization 27-29, 36, 37,
82

plasma-polymerized maleic anhydride 37

— attachment of bicyclo[2.2.1]hept-2-ene
groups 38
plasma reactor configurations 47, 48



plasma techniques, for production of
microelectronic devices 46

plasma-treated fiber, in a composite matrix 37

plasma treatment, of yarn of polymer fibers 36

plasticizers 145

PMMA. see poly(methyl methacrylate)

polar amorphous polymer 12

— dielectric response 12

polarization 11

— of incident radiation 61

polarized IR spectroscopy 62

polar polymers 63

poled polymers 78, 79

poly (vinylidene fluoride) 89

— infrared spectra 89

polyacetylene 43

poly(acryl amide) 306

polyacrylonitrile 62

polyalkenes 135, 147, 153

poly(alkyl acrylates) 320

polyamic acid 21

polyamide-6 10, 23

polyaniline 116

polyaramide 63

polycarbonate 63, 205, 207

polychloromethylstyrene 292

polychloroprene (1,4-poly(2-chloro-1,3-
butadiene)) 10

poly(dialkyl fluorene) 116

poly(dichlorophosphazene) 22

polyenes 144

poly(ethyl acrylate) 91

polyethylene 8, 58, 63, 146, 241, 305, 320

— transmission spectra 102

poly(3,4-ethylenedioxy thiophene)
(PEDOT) 194

poly(ethylene oxide) 24

poly(ethylene terephthalate) (PET) 10, 13, 23,
63, 320, 324, 328

poly(2-ethyl-2-oxazoline) 18

polyfluorenes 198

polyglucose 64

poly(3-hydroxybutyrate) 91

poly-4-hydroxystyrene 296, 299

polyimide 33, 267

poly(isooctyl acrylate) 17

poly(lactic acid) 91

poly(i-lysine) 93, 165

polymer-based electroluminescence (EL) 196

polymer degradation 22, 23

polymeric dissolution inhibitors, for novolak
resins 295

polymeric light sources 196, 197, 199, 201

Index

polymeric photovoltaic cells 194

polymer-supported reagents (PSRs) 24

poly(2-methoxy-5-(2'ethylhexyloxy)-p-
phenylene-vinylene (MEH-PPV) 99, 100,
193, 197

poly(methyl methacrylate) (PMMA) 10,17, 63,
79, 91, 114, 207, 259, 261, 262, 265, 299

poly(4-methyl pentene-1) 102

poly(methyl vinyl ketone) 114

poly[N-(1-adamantyl)vinylsulfonamide-co-
(2-methyl)adamantyl methacrylate 190

poly(N-vinyl imidazole) 306

poly(N-vinyl pyrrolidone) 306

poly[3-(4-octylphenyl) thiophene] 193

polyolefins 144

polyols 132

poly(perfluorobutenyl vinyl ether) 209

poly(p-phenylene vinylene) 116

poly(phenyl vinyl ketone) 114

poly(phthalic aldehyde) (PPA) 297

poly-p-phenylenes 41-43, 116, 197, 198

poly(p-phenylene vinylene) 196

— derivative 116

— used in light-emitting diodes 197

polypropylene 8, 10, 46, 61, 63, 87, 101, 146,
303

polysaccharides 270-274

polysiloxane 23

polysiloxane/polyurethane copolymer 88

polysilylene 116

polystyrene 17, 91, 114, 139, 141, 207

polystyrene-b-poly(ethylene-propylene) 173

poly(styrene-co-acrylonitrile) 317

polysulfone 267

poly-(t-butoxycarbonyloxystyrene)
(PBOCST) 187, 188, 295

poly(t-butyl-p-vinyl benzoate) 187

poly(tetrafluoroethylene) (PTFE) 8,63, 64,101,
264, 265

poly(tetrafluoroethylene-co-
hexafluoropropene) 10

polythiophenes 116, 198

polyurethane 136

poly(vinyl acetate) 114

poly(vinyl alcohol) 306

poly(vinyl butyral) 205

poly(9-vinylcarbazole) 17

poly(vinyl chloride) (PVC) 81, 144-148, 180,
229, 257

— dehydrochlorination 257

poly(vinylidene fluoride) 89, 320

POPT. see poly[3-(4'-octylphenyl) thiophene]

Porod’s law 333
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PPV. see poly(p-phenylene vinylene)
proteins 274, 275

— radiolysis 275-285

— structure, evaluation 324

pterins 120

PTFE. see¢ polytetrafluoroethylene
pulse radiolysis method 258
pyridine-containing polymers 198

q
quantum yields, of photoproducts 142, 143
quinoid structures 164

quinone dye 206

r

y-radiation 306

— in technical processes 286

radiation-chemical yield 242

— G-value 242

radiation crosslinking 303, 304

radiation-cured coatings

— commercial applications 180

radiation grafting, importance of 305

radiation-induced orientation polarization 8

radiation processing, role in
nanotechnology 285

radiation protection 265-267

radiation sensitivity 186

radiation sources 242, 243

radiation stability 265-267

radical-induced crosslinking, of proteins 284

radical migration, via hydrogen atom
transfer 241

radical polymerization, of acrylate
monomer 94

radiolysis

— bulk biopolymers 268-275

— bulk synthetic polymers 257, 258

— proteins, polymers in solution 275-285

RAIRS. see reflection absorption infrared
spectroscopy

Raman images, of polystyrene beads 177

Raman scattering 174-176

Raman-spectroscopic imaging 91

Rayleigh light scattering 207

Rayleigh radiation 176

Rayleigh ratio 168

reflection absorption infrared spectroscopy
(RAIRS) 79

relaxation 8

resists 292

— chemical amplification 294-299

— classical X-ray and EB lithography 292, 293

—— practical applications 299, 300

— commercially available EB resists 300

— crosslinking boosters 294

— EUV resists 300-302

— formulations 300, 302

— polymers/copolymers applied

—— as negative-tone resists 294

—— as positive-tone resists 293

— radiation sensitivity, of negative-tone 292
resonant vibration frequencies 59

RF (radio frequency) linacs 243

RF (radio frequency) linear accelerators 243
ring-opening polymerization 204

Rose Bengal 128

rubber tires 285

Rutherford scattering 237

s

SAXS. see small-angle X-ray scattering

self-indicating-instant- radiation-alert
dosimeter (SIRAD) 256

— diacetylene applicable for dosimetry 256

semiconducting polymers, for organic solar
cell devices 193

sensitizers 46

— electronically excited, oxidation 131

Si-and SiO,-selective plasmas 34

signal-to-noise ratio 45

SIRAD. see self-indicating-instant- radiation-
alert dosimeter

size-exclusion chromatography 25

small-angle X-ray scattering (SAXS) 327

— broadening of lines 329

— profiles of PET samples 328

— proteins in solution 334

solar cells 196

solid-phase organic synthesis (SPOS)
23-25

solid-state polymerization 253, 256

— monomers, experimental evidence 256

solution scattering, tool to characterize
biopolymers 330

spurs 235

squaraine dye 206

stentorin 121

step-growth polymerization 19-21

Stokes—Einstein equation 172

stress-induced changes in orientation of
domains 88

sub-THz radiation 7, 13

— induced chemical reactions 16

— materials absorbing 15

— plasma generated by 16



surface grafting 135

surface wettability, of selected polymers 36
swift electrons 235-237

synchrotron FTIR microspectroscopy 91
synchrotrons 315

— radiation 316

t

terahertz (THz) spectroscopy 66, 73, 76-78,
98, 100, 101

— absorption spectra

—— biopolymers 77

—— synthetic polar polymers 63

—— synthetic unpolar polymers 64

— angular frequency 75

— biopolymers in liquid water, studies 77, 78

— complex transmittance 75

— external reflection methods, for thin films 79

— generation of THz radiation in poled
polymers 78, 79

— nondestructive testing of plastic articles 76,
77

— refractive index, calculation 76

— time-domain spectrometer, illustration 73

— time-resolved 98, 100, 101

— waveforms of THz pulses propagation 74

terahertz-time-domain spectroscopy 73

terephthalophenones 126

tetrabromobisphenol A 298

tetrabutyl ammonium bromide (TBAB) 22

tetrafluoromethane 31

tetrahydrofuran (THF) 22

2,2,6,6' —tetramethylpiperidine (TMP) 154

tetramethylsilane 28

thickness, measurements 44

— nondestructive 45

thiobenzoates 125

thiohydantoins 25

— microwave-assisted synthesis 25

thioxanthone derivatives 126

thymine moieties 159, 160

THz optics, made from polymers 101, 102

— polymeric materials 101

— transmission spectra, of polyethylene/
picarin 102

THz radiation 67

THz spectroscopy. see terahertz spectroscopy

time-resolved measurements, in mid-IR
range 93

— in-situ monitoring of chemical reactions
93-96

time-resolved microwave absorption
measurements 41

Index

time-resolved THz spectroscopy 98, 121,
122

— flash photolysis 97, 121, 122

— folding of proteins 100, 101

— photoconductivity of conjugated
polymers 98-100

Ti:sapphire laser, used in THz spectroscopy
66

Ti:sapphire oscillators 122

titanocene 124

TMP. see 2,2',6,6'-tetramethylpiperidine

TNF. see trinitrofluorenone

topochemical polymerization 136, 137

— diacetylene derivatives 136

— dialkenes, capable of undergoing 137

— four-center-type polymerization 137

—— crystalline 2,5-distyrylpyrazine 139

— [2+2] photocyclopolymerization of a
dialkene 140

— photopolymerization of diolefinic
crystals 137

— polymerization of assembled functional
diacetylenes 138

TPTM. see trimethylolpropane trimethacrylate

transient two-dimensional IR spectroscopy 96

— flash photolysis 97, 98

— folded and unfolded ubiquitin, structures 97

— temperature jump (T-jump) studies 96, 97

— transient 2D-IR difference spectra of
ubiquitin 97

transition metal complexes 128

transition moments 55, 61, 109-111

— integrals 109, 110

trans-polyacetylene 116

triallyl cyanurate 303

triaryl sulfonium salts 130, 299

triethanolamine 127

2,4,6-trimethylbenzoyl diphenylphosphine
oxide 126

1,1,1-trimethylolpropane triacrylate 303

trimethylolpropane trimethacrylate
(TPTM) 292, 294

trinitrofluorenone (ITNF) 205

trioxane 254

triphenyl amine triazo pigment AZO-3 207,
208

triphenylsulfonium trifluoromethane
sulfonate 298

tryptophan (Trp) 119, 306

two-dimensional IR spectroscopy 91, 92

— polymer characterization 91-96

- secondary structure motifs of poly-1-
lysine 93
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type I free-radical photoinitiators 125
tyrosine (Tyr) 119, 282

u

ubiquitin

— folding 101

— structures 96, 97

— transient 2D-IR difference spectra 97

- unfolding 100

ultraviolet photoelectron spectroscopy
(UPS) 165, 166, 315

ultraviolet (UV) radiation 228, 240

unpolar polymers 63

— THz absorption spectra 64

UPS. see ultraviolet photoelectron
spectroscopy

UV absorbers 152, 153

UV-curing of coatings 178

UV-light-initiated polymerization

— urethane-acrylate system 94

v

valence electrons 109

vapor-phase grafting 136

vibrations 55

— energy levels 58

— frequency 56

vibronic molecular energy levels 56, 57
vinyl monomers 136

4-vinyl pyridine plasma 37
vinylstearate 254

vulcanization

— carbon black-filled rubber 46

— rubber tires and lattices, and curing 285
vulcanized rubber 23

w

water contact angle 36
water-soluble aromatic ketones 126
wavelength-energy correlation

— for electrons 288

— for photons 288

WAXD. see wide angle X-ray diffraction

wettability 136

wide angle X-ray diffraction (WAXD) 323, 325,
326

— applications 324, 325

— evaluation of structure of protein 324

— profile of poly(ethylene terephthalate)
324

— recording of pattern, simultaneous with
SAXS 327

— specimen with axial orientation,
illustration 326

X

xanthopsins 120

xerography 204-207

X-ray absorption near-edge structure 232,
233

X-ray absorption spectra, with corresponding
electron transitions 232

X-ray imaging 315, 321, 322

X-ray interference, role in characterization of
rigid polymers 322

X-ray lithography 289, 290

— applications 302, 303

— near-field 291

X-ray microscopy 315, 321, 322

X-ray photoelectron spectroscopy (XPS) 315,
318-321

X-ray scattering 322. See also small-angle X-ray
scattering

— crystalline polymers 322-330

— overview 322

X-ray spectroscopy 233, 316

z
Zimm plot 169, 170
zone-plate array lithography 185



