Subject Index

a

Abeles theory 223

absorption spectroscopy of Ag nanoparticles
218

agglomeration, rapid 121

aggregation

— color changes derived from 121

- control 120

— small molecules 121

akaganeite 196

alkane thiols, anodic oxidation 282

alkyl chains 266

alumina nanopores, immobilization of Au
125

alumina particles, spherical 106

alumina-water

— mixtures 307

— systems 309

aluminum chlorohydrate 194

amorphous carbon films 112

amphiphiles 124

amphiphilic resin dispersion 110

anatase sol 99

anisotropy constant 274

annealing process 275

antiferromagnetic cobalt oxide shell 50

antinematic 206

AOT microemulsions 124

AOT surfactant 238

approximation

— average 85

— constant 85

aqueous inorganic nanoparticles 121

arene thiols, anodic oxidation 282

artificial opals 129 135
assembly

— controlled 121

— layer-by-layer 126f.

— methods 120
— programmed 121

— versatile 123

assembly stepwise of Au nanoparticles 128
atactoids 182

atomic force microscopy (AFM) 19

— 3D aggregates 20

— maghemite after etching 302

— patterned polystyrene films 162

— using MoS; as substrate 21

avalanche photodiode 235

b

ballistic electron 245

barium chromate nanoparticles, prismatic
124

barium chromate nanorods 189

bathochromic shift 150

Belousov-Zhabotinsky reaction systems 157

bentonite suspensions 190

Bessel function 193

BHCOAT method 214

bias 226

bimetallic nanoparticles 95, 98
biopolymers 111

biosensing 279

— optical affinity 150
biosensors, optical  279ff.

biphasic suspension 197, 200

birefringent gel 190

birefringent liquid 182

birefringent phase 197

bis(2-ethylhexyl) sulfosuccinate 238

block copolymer 110, 165

— lithographic mask 298

— self-assembly of 299

blocking temperature 253, 273

boehmite crystallites 180

Boltzmann constant 175

bottom-up approach for mineral nanoobjects
182

bottom-up nanotechnology 158
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Subject Index

bound water 188

Bragg diffraction 134, 144
Bragg diffraction switching device 150
Bragg filter 61

Bragg peak 26, 150

Bragg reflections 12
Bragg spots 61

branching points 79
bridging flocculation 5
Brownian behavior 196
Brownian dynamics 79

- simulation 36
Brownian motion 135
bulk magnetization 77
bump 237

c

cadmium selenide nanorods 189

cadmium sulfide, flat triangular 31

capillary force 8,23

— lateral, schematic image 140

— waves induced 43

caprolactone 167

carbon film, amorphous 58, 112

carbon grid, amorphous 6

carbon nanotubes 189

— templates 124

carboxylicacid 34

cast polymer film, pattern transition 161

catalysts, Pd-containing 106

catalytic activity of metal nanoparticles
113

cellulose acetate films 101

cellulose fibers

— in-situ synthesis of metal nanoparticles
111

— porous 111

cellulose templates 110

chainlike clusters 78

— ferromagnetic and supramagnetic 114

— heterometallic 107

chaotic structures 33

Chevrel-Sergent phases 181

chimie douce techniques 205

citrate ions 34

clays 190

coalescence 65ff.

coating agents 16

coating materials

— octanoic 310

— oleicacid 50

— oleyl amine 50

coating procedure 296

cobalt film diffractograms 14

cobalt-iron

— phase diagram 53

— structure 50, 53

cobalt-iron structure 53

cobalt nanocrystals 6

— annealing 25, 273

- bidimensional (2D) organization 257

— chainlike mesostructures 80

— coating 24

— crystallinity 25

— 3D organizations 259

— hysteresis loop 258

— labyrinthine structures 42

— linear chains 263

— magnetic and TEM characterization 273

— magnetic properties 258

— ordered in supra crystals 275

— thick film 40

— uncoalesced 263

— under applied magnetic field 36

— with high MAE 272

— with magnetic field perpendicular to
substrate 83

— XRD pattern 12

cobalt nanoparticles

— ferro- and antiferromagnetic 50

— ferromagnetic behaviour 114

— highly crystallized 274

cobalt-ruthenium carbonyl clusters

- ferromagnetic 114

— superparamagnetic 114

cobalt supra crystals 12

coercive field 272

coffee-water mixtures 307

coffee-water systems 309

colloidal crystals

— freestanding 144

- freestanding, 2D 144

- liquid 119

metallodielectric 149

— orientation 131

— solid 119

— temperature gradient 131

— two-dimensional 119, 137

colloidal epitaxy 131

colloidal lithography 296, 300ff.

— applications 298

— nanocrystals as mask 301

colloidal particles, dispersed 129

colloidal solution  3ff.

colloidal stability 175

colloids

— characterization 76

- liquid-gas transition 76



— monolayer 297

— phase diagram 76

columnar phase 175

— numerical simulations 199
contact angle 8

continuous film preparation 162
copolymer lithography 298ff.
copper grids 141

copper nanoparticles 101

— catalytic activities 113

— cellulose acetate films 101

— composite polyimide layers 102
core-shell nanoparticles 49

— properties 50

Couette cell 187, 202
Coulombic repulsion 2

crack area 309, 311

crack characteristics

— maghemite nanocrystals 316
— silver nanocrystals 316

crack junction angle 315

crack patterns

— 1D geometry 308

— influence of magnetic field 311
— influences 307

— maghemite 309f.

crack systems

— long-lived 307

— short-lived 307

crack wavelength 312

crystal growth  27f.

crystal structure of FePt 60
crystallographic planes, high-index 58
cubelike superstructure 70
current density vector 232
cyclohexane 310

d

1D arrangement using polymer linearity
124

2D crystallization 140

2D monolayer 265

2D organization of Co 257

2D particle arrays 129

2D phases of rodlike particles 200

2D superlattice 2

3D array of palladium bipyridine square
128

3D films 262, 265f.

— Co nanocrystals 268

— surface-structured 267

— tubelike-structured 269

3D microcrystals, preparation, structure
analysis and function 120

Subject Index

3D organization of Co  2581f.

3D self-assembly 119ff.

— applications 145

— dissipative process 145

— nanoparticle interaction 129

— particle sizes 119

— structures 143f.

3D shrinkage crack patterns 307

3D superlattices  11ff., 262

Debye-Hiickel screening 36

— length 5

decahedral particle 63

decane 310

decanethiol 16

demagnetization factor 254, 272

demagnetization field 84f.

deposition

— method 31

— self assemblies 11

Deryaguin-Landau-Verwey-Overbeek (DLVO)
theory 175

dialkyl disulfides, cathodic reduction 282

diamond-cylinder arrays, periodic 146

dicobalt octacarbonyl 103

dielectric constant 223, 233, 237

diffraction pattern 64

diffraction rings 53

diffusion of nonsovent 15

diiodobutane (DIB) 104

dipolar fluids, structural correaltion 79

dipolar interactions 256

— Ag nanoparticles 218

dipolar particles, nucleation 78

dipolar systems

- liquid-gas transition 76f.

dipole image, schematic representation
224

dipole-dipole interaction 1, 224

disklike nanoparticles 190

disklike particles, hexagonal phase 201

dissipative hierarchy structure (DHS) 126

dissipative structure 157ff.

DLVO, see Deryaguin-Landau-Verwey-
Overbeek

DNA as template 124

DNA hybridization, single-stranded 290

dodecanethiol 17, 238, 312

— chains 239

— coating agent 223

dodecanoic acid 17, 30, 266

— coating material 24, 310

dodecyl alkyl chains 214

downsizing technology 158

drift of particles 243
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Subject Index

drop coating 296

droplet nucleation 164

Drude model 235

drying polymer solution

— dissipative structures 159

— dynamic regular structure 160

dual-channel sensing element,
schematics of 287

dynamic thin laminar flow (DTLF) 142

e

easy axes 268

easy magnetic axes, orientation 255

EDS, see energy dispersive X-ray
spectroscopy

eigenmode 231, 233

eigenvalue 184

electric double layer 130

electric field effects on mineral liquid
crystals 207

electrochemical deposition 281

electromagnetic losses 235

electromagnetic modes 234

electron-beam (EB) lithography 280

electron diffraction

— data, phase identification 54

— determination of core-shell
nanoparticles 54

— pattern 52

electron-plasmon coupling 238

electrophoretic deposition 141

electrorheological fluids 133

electrostatic forces 5, 188

electrostatic stabilization 2

energy dispersive X-ray spectroscopy (EDS)

51

core-shell nanoparticles 54

— FePt composition determination 66

— microanalysis 54

quantitative analysis 56

energy transfer rate 235

etching apparatus 143

etching method 303

evaporation

- configuration of Langevin dynamics
81

— control of solid colloidal crystals 136

— crack formation 309

— patterns 41

— processes 8

— solvent 30, 160

— regular pattern formation of deposited
polymers 160

— vacuum 280

evaporation rate 11

— solvent 31

evaporation-driven self-assembly technique
146

Ewald sphere 186

Ewald summation 80

extinction of luminescence 245

f

Faraday constant 5

Faraday law 281

far-field radiation 235

fast Fourier transform (FFT) 64

Fe nanoparticles, see also iron nanoparticles

Fe;Pt structure models 56

Fes,Pt4g isothermally treated 67

FePt

— crystal structure 60

— phase structure 68

— structure models  56f.

FePt alloys

— magnetic properties 55

— phases 56

— structure variations 55

FePt nanocrystals

— assembly 66

— composition analysis by EDS 66

— monodisperse 65

— phase transformation 66

— structure of coalesced 69

FePt nanoparticles

— multiply twinned 61

— shapes of 60, 62

— synthesis 60

FePt/Fe;Pt nanocomposites

FePt particles, ultrafine 61

ferrite nanocrystals 301

ferroelectric nematic state 79

ferrofluid 34, 75, 85

— diluted 36

ferromagnetic Co nanoparticles 50

ferromagnetic garnets 82

ferromagnetic nanocrystals 251

FFT, see fast Fourier transform

field emission gun scanning electron
microscopy (FEG-SEM) 303

film cracking 8

fingering instability 159

fingering patterns 33

fingering periodicity 32

flocculation bridging 5

fluid flow 31

fluorescein 288

fluoro nanoparticles 126

551t



Fourier filtering technique, imaging of FePt
61

Fourier transform 6

Fourier transformations 50

Fourier-transform infrared (FTIR)
spectroscopy, quantitative 283

free water 188

freestanding colloidal crystals

freezing volume fraction 76

144f.

g
gap-mode 234

gas-liquid transition (GLT), pattern size
84

gauche defects

gel 124

— shrinkage 308

gelation 176, 190

Gibbs ensemble 77

gibbsite nanodisks 193

— nematic phase 194

gibbsite nanoparticles, hexagonal columnar
phase 202

goethite 196

— electric field effects 207

goethite nanorods 200

— magnetic properties 205

gold bumps 236

gold colloidal assay 122

gold nanocrystals

— coating agent for 16

— micelles 142

gold nanoparticles

— alumina nanopores 125

— carboxylic acid-coated 121

— electrophoretic deposition 141

— elongated 281

— fabrication 94

— gels 124

— immobilized 110

— in porous Ti-filaments 108

— in porous Zr-filaments 109

— mercaptosuccinic acid-coated 15

— organization around organic fibers
125

— poly(2-vinylpyridine) coated 291

— poly(glycidyl methacrylate) coated 291

— redox-active metallodendron-stabilized
121

— stepwise assembly 128

— sugar-conjugated 122

— thiocholine bromide-stabilized 126

gold tips 236

gold-silica composites 145

106, 18

Subject Index

h

Hamaker

— constant 4,6, 21f.

— expression 4

hard magnetic phases

Heck reaction 113

Hele-Shaw cell 85

hematite

— cigar-shaped 31

— needles 302

heptane 21

heterometallic cluster 107

hexadecanethiol 289

hexagonal structure 82

hexagonal superstructure 70

hexamethyldisilazane (HMDS) 93

hexane 312

— coating material 310

— solvent 31

hierarchical pattern 299

highly oriented pyrolytic graphite (HOPG)
6,214

— reflectivity 221

— substrate 20, 222, 309

high-resolution transmission electron
microscopy (HRTEM) 49, 214

— Ag particles in mesoporous silica films
93

— coalescent Fes,Ptyg grains 68

— FePt nanocomposites 57

— HOPG substrate immersed in a Ag
nanocrystal solution 28

— image of Pt/M-ZrO, sample 107

— iron oxide 69

— larger-sized nanoparticles 50

HMDS, see hexamethyldisilazane

homeotropic texture 207

honeycomb 33

— formation 34

— pattern formation 165

honeycomb-patterned films

— applications  167f.

— plastic deformation 166

— preparation of pincushion structure
166

Hooke's law 204

HRTEM, see high-resolution transmission
electron microscopy

hydrazine 238

hydrogel 150

hydrogen plasma 95, 114

— technique 113

hydroxypropylcellulose (HPC) 204

hysteresis curves 254

56, 58

164 ff.
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Subject Index

hysteresis loop 254

- coated maghemite nanocrystals 269
— Co nanocrystals 258, 263

— Co superlattices 266

i

icosahedron shape 64

immobilized nanoparticles, physico-
chemical properties 112

imogolite nanocrystals

— mixed with HPC 204

- mixed with PVA 204

imogolite nanotubules 189

in-situ fabrication 91ff.

— Au nanoparticles 94

— metal nanoparticles 91, 107, 110

— Ptnanoparticles 94

inelastic electron tunneling 227

— electromagnetic-field-assisted 233

Ino model 64

inorganic films  92ff.

inorganic matrices 107 ff.

inorganic molecules 127

inorganic nanocrystals, self organizing
1ff.

inorganic nanoparticles

— aqueous 121

— assembled structures with DNA
122

— biological conponents 122

— color changes 121

— guided by designable templates 123

— mesoscopic assembly 120

— random assembly 120

inorganic solid matrix 125

inorganic templates 125

interfacial tension 84

inverse opal 145

— biotinylated polymers 150

— pore wall thickness 148

— preparation 149

ion-plasma etching 295

iridescent layers 196

iron, see also Fe

— coating 50

iron nanocrystals  34ff.

iron nanoparticles

— cellulose acetate films 101

— superparamagnetic 114

iron oxide 69

— crystallogrphic data 52

— structure 50

iron oxide nanocrystals

— monolayer 59

iron oxide nanoparticles

— self-assembly 69f.

— shapes 59

— synthesis 59

iron pentacarbonyl 65

— as coating material 50

iron-platinum nanocrystals, thin 3D
superlattices 25

iron-platinum nanocomposites, magnetic
properties 55

isotropic/nematic phase separation 194

isotropic/nematic transition 202

ITO substrate 127

— stepwise assembly 128

k
Kretchmann configuration 286

I

labyrinthine patterns 82

ladder patterns 163

lamellar phase 175

— numerical simulations 195

— H3SbsP,014 199

— swelling 198

Langevin dynamics 80

— configurations during evaporation 81

Langmuir monolayers 82

Langmuir-Blodgett films 123

Langmuir-Blodgett technique 31, 189, 296

laponite gels 190

latex films 144

lattice parameters 68

lattice structure, control 142

layer-by-layer (LbL) adsorption 106

layer-by-layer (LbL) assembly 126f.

layer-by-layer (LbL) processing 104f.

layer-by-layer (LbL) method 127

layer-by-layer (LbL) self-assembly, schematic
285

layered double hydroxide (LDH) 194

Lenard-Jones potential 78

Lewis motif 208

LGT, see liquid-gas transition

linear chains 263 ff.

line geometry 301

liquid colloidal crystals 129ff.

— electrically switchable 150

— formed by shear flow 132

— lattice structure 130

— layer thickness 130

- mechanical fragility 133

— pH gradient 132

— properties 129



liquid-crystalline phases 173

— classification 175

liquid crystal polymer, electrooptic
response 150

liquid crystals

— lyotropic 173

— thermotropic 173, 196

liquid-gas transition (LGT) 75ff.

— in dipolar systems 76f.

— simulation studies 76

liquid-like colloidal crystal

— optical switch 150

— formed under centrifugal equilibrium
134

— superstructures in binary mixtures
133

lithium nanowires 189

lithography 295ftf.

— colloidal 295

— copolymer 298

— interference 299

— nanosphere 296

— natural 296

— photo or e-beam 299

— regular micro- and nanopatterning
of materials 157

— spheres 296

liver cells 167

localized surface plasmon (LSP) 286

local plasmon modes 234

Lorentz field 218

— effect 220

luminescence 246f.

— cross sections 247

— individual-site dependence 243

— switch 248

— tip-modified 246

lyotropic liquid crystals 173

m

maghemite 31

— AFM images 302

maghemite nanocrystals 34, 36

— chainlike mesostructures 80

— cigar-shaped 270

— coated with citrate ions 309

— crack characteristics 316

— crack formation with different coatings
310

— magnetization curves 267

— magnetic field 82

— polygon cracks 309

— spherical aggregates 80

— tubelike film of citrate-coated 269

Subject Index

magnetic anisotropy 255

magnetic anisotropy energy (MAE) 253,
257

— Co nanocrystals 272

magnetic behaviour of metal nanoparticles
114

magnetic dipolar forces 4

magnetic energy 84, 86

magnetic field 34ff, 255

— applications of 34

— nematic suspension 185

- vanadium pentoxide suspensions 184

magnetic free energy 206

magnetic hard phase 50

magnetic induction 84

magnetic moment, remanent 206

magnetic nanocrystals

— chain structures 34

— collective magnetic properties  251ff.

- column growth 42

— mesoscopic organization 75ff.

— mesostructures  256ff.

— organization with applied field 80ff.

— perpendicular field 82

magnetic nanoparticles

organized arrays 251

— patterned 3D film 266

— self-assembly S50ff.

— structure 50ff.

magnetic soft phase 50

magnetic susceptibility 84

magnetism, permanent 55

magnetite nanocrystals 34

magnetization 84f.

— spontaneous 75

— vanadium pentoxide ribbons 184

magnetization curve 256

— maghemite nonocrystals with several
coatings 267

magnetization factor 254

Maier-Saupe distribution 193

Marangoni effect 31, 159

Marangoni instability 301

Marks decahedron 64

— shape 62

masks, etching or deposition 146

Maxwell equations 214, 232

MCM-41 107

melting volume fraction 76

4-mercaptobiphenyls 283

mercaptohexanol spacer 290

3-mercaptopropyltrimethoxysilane 107

mercury semiconductor nanocrystals
149
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Subject Index

mesophases 173

— columnar 201

— hexagonal 202

— identification techniques 178

— single domain 184

— single domain examination 177

— transition between 176

— types 175

— uniaxial 184

mesoporous films

— from titanium dioxide 94

— silica 92

mesoporous zirconia 107

mesoscopic organization 80ff.

— magnetic nanocrystals 80, 82

mesoscopic polymer patterning 157

mesoscopic structures 1, 36, 257

— masks 301

— collective magnetic properties 255ff.

— size 86

metal deposition 295

metal nanoparticles

— catalytic properties 113

— composites of 110

— fabrication in inorganic films 92

— ferromagnetic 114

— generation of size-controlled 111

— inorganic matrices 107

— in-situ fabrication 91ff.

— magnetic properties 114

- metal oxide ultrathin films 95

— monodispers 96

- non-film solid matrices 106

— optical properties 113

— physicochemical properties 112

— polyelectrolyte thin films 104

— polymeric films 101

— polymeric matrices 110

shapes and surfaces 58

TiO, films 99

metallic particles, monolayer-protected
284

methacrylate colloids 307

micellar block copolymers 101

micelles, reverse 238

microdomains 19, 101

microgravity, control of lattice structure
130

micropatterns 164

mineral liquid crystals (MLC)

basic principles 174

composites 204

— electric field effects 207

- investigation techniques 177

1734t

— physical properties 178

— rheological properties 202

— solvent influence 176

mold structure 145

molecular beaker epitaxy 285
molecular matrix 120

— nanoparticle assembly 120
molybdenum sulfide monolayers 20
monolayer-protected clusters (MPC) 279
— preparation 284

monolayers 21

- formation, sketch 22
monometallic nanoparticles 98
— in-situ preparation 95
monophase materials 1
Monte Carlo simulation 77, 79
montmorillonite 108

moth's eye structure 157
Maéssbauer spectroscopy 269
multicolor photochromism 101
multilayer 142

— thin films 104f.

multiply twinned particles 63

n
nanoalloys 270

nanocomposite films 94

— inorganic-organic 101
nanocrystals

- C3 309

- C8 310

- C12 310

— anisotropy shape 38

— arrangement 1

— coalescence 27

— interparticles forces in solution 2
— inorganic 1ff.

— magnetic, see magnetic nanocrystals
— self-assemblies 6

— spherical 257

— surface modifications 2

— uncoalesced 263
nanodecoration 99
nanolithography 2, 295 ff.

— masks 299

nanomaterials

— alloy 251

— ferrite 251

— metallic 251

nanometal-clay composites 108
nanopalladium catalyst 113
nanoparticles

— applications 49

— arrays 124



— general principles of magnetism 252
— immobilization 91

— inorganic, see inorganic nanoparticles
— iron 114

— monodisperse oxide 96

— palladium, see palladium nanoparticles
— silver oxide, see silver oxide nanoparticles
— structural characterization 49
nanoporous films 99

nanorods 189

nanosphere lithography (NSL) 296 ff.

- angle-resolved 297

applications 298

— ordered-particle arrays 296

— schematic representation 296
nanotubes 189

nanowires 182, 189

native Co nanocrystals, thermal stability 24

Neel expression 253

nematic director 179, 181

nematic gels, vanadium pentoxide ribbons
183

nematic order parameter 179

nematic phases 175, 178, 180

neural cells 168

Newton's law 204

nickel hydroxide disklike nanoparticles 201

noble metal nanoparticles 113

nonfilm solid matrices 106

nonmagnetic fluid 85

nuclear magnetic resonance (NMR)

— ribbon structures 188

— structural determination of biomolecules
207

nucleation, supersaturated fluids 78

o

Ocean Optics 289

octahedron shape 59

octane 144

octanethiol 16

octanoic acid 266

oleicacid 65

oleyl amine 65

Onsager model 179, 182, 187, 194, 206

optical memory media 150

optical micrographs, patterned polystyrene
films 162

optical stop band 148

optical switches 150

optical transmittance spectra 148

organic templates 124

oscillatory shear of solid colloidal crystals
136

Subject Index

osmotic pressure 150
oxygen plasma 95
— etching 147

palladium-bipyridine square molecules
127

palladium nanocrystals, coating agent 16

palladium nanoparticles

— monometallic 99

— resins 110

— synthesis in micropores of SBA-15 107

palladium on Ag bimetallic nanoparticles
98

palladium(IT) complex, PS-PEG supported
110

paranematic 206

particle patterns 297

particle-substrate interaction, strength 6

particle-substrate junction 240

pattern

— formation of deposited polymers 160f.

— geometry 84

— hierarchical 299

— size characterization 84

— transfer 300

patterned deposition, electron-beam (EB)
lithography 280

patterned substrates for lattice structure
control 142

phase diagram

- investigation technique 177

— vanadium pentoxide 188

phase identification 49ff.

— electron diffraction data 54

— magnetic nanocrystals  52f.

phase separation

— biphasicgap 194

— isotropic/nematic 194

phase transformation 65 ff.

phenyl ether 50

photodiode, avalanche 235

photoemission spectra of Ag nanocrystal
films 225

photon map 235, 240

— profiles 237

photonic bandgap 148

photonic crystals 148

— formation from colloids 149

— tunable 149

photooxidation 113

pincushion 166

Piranha solution 281

plasmon frequency 235
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Subject Index

plasmon-mode-assisted inelastic electron
tunneling 232

plasmon modes

— collective 240

— coupled 241

— excited 242

— scheme of the two-particle 242

— single-particle dipolar 241

plasmon resonances 223

platinum acetylacetonate 65

platinum deposition 296

platinum nanoparticles

— carbonization of 112

— fabrication 94

— inorganic matrices 107

— zero-valent 106

231,238

polarization ratio spectra of Ag nanocrystal

film 226
polarized electron spectroscopy 225

polarized light, of spherical particles 223

polarized-light microscopy

— aqueous clay gels 191

images of birefringent droplets 180
— mineral system investigation 177

— nematic suspension of Li,MosSes 181

polarizing microscope 177

poly(2-vinylpyridine) (P2VP) 291

— microdomain 103

poly(acrylic acid) (PAA) 104

poly(allylamine hydrochloride) (PAH)
104

polycrystalline shells 54

poly(dimethylsiloxane) (PDMS) 144

polyelectrolyte-metal ion complex 105

polyelectrolyte thin films 104 ff.

poly(ethylene glycol) 111

polyimide 165

- films 103

— surface layer modification by 101

polyimide layers

— Cu nanoparticles synthesis 102

— fabrication of metallic Ag, Cu, Pd
nanoparticles 101

polyisobutene chains 194

poly(N-isopropylacrylamide) 133

polymer

— brushes 291

— flexible 183

— fluorinated 167

— grafting 175

— hydrophobic 167

— hydrosoluble 175

— patterns 160

- template 124

— trigger for controlled assemblies 121

polymer films 101f.

— mold for regular patterns 167

— ladder patterns 163

— preparation of honeycomb-patterned
164 ff.

polymer matrices 101, 110f.

— metal nanoparticles fabrication 110

polymer solutions, drying 159

poly(methyl methacrylate) (PMMA)
280, 303

polyol reduction process 60

polystyrene 111

— beads 307

— reactive ion etching 143

— spheres 144

— superstructures 134

polystyrene films

— AFM images 162

— optical micrographs 162

polystyrene particles

— fluorescent 139

- nonfluorescent 139

poly(styrene-b-2-vinylpyridine)
(P(S-b-2VP)) 103

poly(styrenesulfonic acid) 105

poly(vinyl alcohol) (PVA) 204

porcelain 307

pore size control 165

potassium hydroxide 101

programmed assemblies 121

propanoic acid 309

protrusions, tip-formed 236

P(S-b-2VP), see poly(styrene-b-2-vinylpyridine)

pseudoaggregation 142

pseudo-rotaxane assembly 121

Purcell effect 231

r
Raman scattering 218
Raman spectroscopy 216
Rayleigh-Benard convection 159
reactive ion etching (RIE) 301
— two-step 303
reflectivity measurements 220
reflectivity spectra of Ag monolayer 224
regular dynamic patterning 159
regular pattern formation, classification
158
regular patterns
— fabrication 157
— drying polymer solutions 160
regular polymer patterns, applications 167
regular stripe patterns 160



relaxation 245

— times 253

remanence magnetization 254

— Conanocrystals 259

— reduced 256

resin dispersion, amphiphilic 110
rheology, mineral liquid crystal 204
ribbons, vanadium pentoxide 182ff.
rigid rodlike nanoparticles 180
ring geometry 301

RKKY interactions 255

rodlike particles, 2D phases 200
Rosensweig instability 41

s

SAED, see selected-area electron diffraction

saturation magnetic moment 256

saturation magnetization 80, 254, 274

SBA-15 107

scanning electron microscopy (SEM)

— 3D aggregates 20

— 3D films of spherical Co nanocrystals
39

— cigar-shaped maghemite nanocrystals
40

— coated maghemite nanocrystals 268

— Conanocrystals 9

— labyrinthine structure 44

— mesostructures made of Co nanocrystals
43

— silver colloidal solution 15

— silver nanocrystals 215

— supra crystals of Agand Co 12

— supra crystal of Co 15

— using MoS; as the substrate 21

scanning electron microscopy (SEM)
patterns

— Ag nanocrystals coated withdodecanethiol
and deposited on HOPG 313

— Co superlattices 266

— maghemite subjected to an applied
magnetic field 311

scanning tunneling luminescence (STL)
2311t

— mechanisms 232

— metal nanoparticles 227

— photon map 236

scanning tunneling microscopy (STM)
232,284

— induced photon emission 226

— silver nanoparticle monolayer 243

— single-particle contacts 239

scanning tunneling microscopy (STM)
junction 236

Subject Index

— current-voltage characteristic 240

— mechanisms for luminescence 233

Scherrer formula 187

Schiller layers 196

Schlieren texture 181

selected-area electron diffraction (SAED) 59

— pattern 272

— self assembled nanoparticles 70

self-assembled 2D array, reflectance on
HOPG 222

self-assembled monolayer (SAM)
299

— formation monitoring 283

— in-situ functionalization 283

— preparation 282

— properties 282

— structure analysis 283

self-assembled structures

— flexible 144

— processing 143

— solid surfaces 144

self-assembled superstructures 70

— 3D model 71

self assembly 31f., 49ff.

279, 282f,,

143 ff.

— anisotropic nanoparticles 173ff.
— applications 285

— evaporation driven 140

— external forces 9, 31

— iron oxide nanoparticles 70f.

— multilayer preparation 285

— nanocrystal micelles 142

— preparation of multilayers 285

— solution deposition 11

self-assembly process

— dynamic 158

— regular pattern fabrication 157

— static molecular 158

self-organization

— Agnanocrystals 213 ff.

— inorganic nanoparticles  1ff.

self-evaporation technique 146

SEM, see scanning electron microscopy

semiconductor nanocrystals, 149

semiflexible wires

— Li;MogSes 181

— molybdenum selenide ion chains 181

sensing materials

— chemical 150

— optical 150

shapes of magnetic nanocrystals 58

shear rate of the H3Sb3P,014 lamellar gels
203

shear stress of the H3;Sb;P,014 lamellar gels
203
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Subject Index

shear-thinning 204

shrinkage

— capillary stress 308

— cracks 307ft.

silica

— reactive ion etching 143

— superstructures 134

silica colloids, monodisperse 135

silica films

— cross section of silver particles 93

— mesoporous 92

— TEM of the calcinated mesoporous 93

silica xerogels, mesoporous 107

silicon

— anisotropically etched, 145

— substrate in reflectivity measurements
223

silicone fluid 192

silver colloidal assay 122

silver nanocrystals 1, 1711f,, 213ff.

— coated with dodecyl alkyl chains 214

— coating agent 16

— collective properties 214

— crack characteristics 316

— crack patterns 312

— interparticle gap control 17

— photoemission spectra on Au and HOPG

substrates 225
silver nanoparticles
— by LbL polyelectrolyte films 104
— carboxylic acid-coated 121
— colloidal 238
— crystalline 95
— examined by SERS 114
— experimental reflectivity spectra 222
— fabrication 92
— fluorocarbon-stabilized 127
— formed in P2VP phase 103
— in-situ fabrication 99
— optical properties 113
- TiO, film 95
— reflectivity spectra 224
— synthesis 238
— triangular 288
silver oxide nanoparticles, amorphous 95
silver-palladium bimetallic nanoparticles,
catalytic activity 113
silver polycrystals 28
silver, spherical 31
silver sulfide nanocrystals  20ff.
— interparticle gap control 16
— substrate influence 19
sintering technique 144
size distribution effect 6

small-angle X-ray diffraction (XRD) 12ff.
small-angle X-ray scattering (SAXS)
— mesophase investigation 178
— studies of lamellar H;Sb;P,0,4 gels
203
small-angle X-ray scattering (SAXS)
pattern
laponite gel 193

— nematic suspension of vanadium pentoxide

ribbons 186

— goethite 201, 205

— H3SbsP,014 suspension 198

smectic B phases, thermotropic 196

smectic phases 175

- 2D 189

soft magnetic phases

sol-gel reaction 127

sol-gel transition 176, 192f.

solid colloidal crystals  135ff.

— control of contact line 136

— control of orientation 136

— growth rate 137

— lattice structure 137

— preparation methods 140

— sedimentation method 136

solid matrices 91ff.

solvation forces 5

solvent

— evaporation 8, 160

— evaporation rate 31

— migration 32

source term 237

spheres lithography 296

spherical harmonics 216

spin casting 299

spin coating 296, 301

— technique 142

SPR, see surface plasmon resonance
spectroscopy

sputtering 280

square Fourier transform 28

SQUID magnetometer 178

stacked tetrahedra 63

star polymers

— conducting 165

— inorganic 165

starch-water mixture 307

steric forces 5

steric repulsion 5

steric stabilization 2

STM, see scanning tunneling microscopy

Stockmayer fluids 78

Stokes-anti-Stokes, Raman spectroscopy
216

56, 58



— Agnanocrystals 217

— small supra crystals 216

Stoner-Wohlfarth magnetic particles 257

Stoner-Wohlfarth model 256

structure

— formation due to evaporation 41

submicrostructures by reactive ion etching
143

subnanoclusters 110

substrate

— effect 6

— influence on deposition 19

— parallel applied field 34

— patterned, lattice structure control 142

— perpendicular applied field 40

— preparation 280ff.

sulfonic acid groups 105

superconductors type I 82

superlattices

— Auand CdSe 15

- 2Dand 3D 2, 11ff.

— of FePt nanocrystals 25

— TEM pattern 11

superparamagnetic limit = 50, 253

superparamagnetic nanocrystals 252

superparamagnetic relaxation 253

superparamagnetism 270

superstructures 134

— self-assembled 70

— types 70f.

supra crystals 111f,, 262, 315

— diffractograms of Co nanocrystals 275

— formation 216f.

surface charge density 174

surface differential reflectance (SDR)
221

surface energy 84

surface-enhanced Raman scattering
(SERS) 114,231

— applications 298

surface modification 101

surface occupation fraction 261

surface plasmon absorption bands 288

surface plasmon resonance (SPR)

— applications 287

— longitudinal 226

— sensitivity 287

— transversal 226

surface plasmon resonance (SPR)
spectroscopy 279, 286

— gold-nanoparticle-enhanced 289ff.

— immunosensing 289

— schematics 286

surface sol-gel process 95

Subject Index

surfactants 124

susceptibility measurements 252

swelling law 187

synchrotron small-angle X-ray scattering
182

t

tactoids 181

TEM, see transmission electron microscopy

tetraethoxysilane 107

tetrahedral atomic cluster 64

Texas Instruments Spreeta SPR sensor 287

thermal stability 24

thermotropic liquid crystals 173

time stability 24, 29

tip-formed protrusions 241

tip-particle junction 240, 245

tip-sample distance 234

tip-surface junction 234

titania nanotubes 110

titanium dioxide

- films 95ff.

— macroporous 148

— mesoporous 148

— mesoporous films 94

titanium dioxide inverse opals, photocatalytic
activity 146

titanium dioxide thin film 99

— model for molding effect 100

titanium(IV) isopropoxide 149

tobacco mosaic virus (TMV) 179

— suspensions 192, 205

top-down approach for mineral liquid
crystals 181

total free energy 84

trans zigzag conformation 16, 18

transmission electron microscopy (TEM)

— Agnanocrystals 8

— Ag nanoparticle characterization 214

— AgS monolayer 10

— Au nanoparticles in porous titania
filaments 108f.

— calcinated mesoporous silica film 93

— cigar-shaped maghemite nanocrystals 40

— cross sectional of polyimide films 103

— determination of core-shell nanoparticles
54

— 3D images of silver aggregates 11

— hexagonal superstructure 69

— high magnification 69

— Co nanocrystal 7

— Co nanocrystal multilayer 25

— imaging of ribbon synthesis 183

— low magnification 51, 69
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Subject Index

— micrographs of P(S-b-2VP) films 104

— morphology of FePt nanocrystals
isothermally treated 67

— Pd-on-Ag core shell bimetallic
nanoparticles in TiO, gel film 99

— phase transformation analysis 65

— ring organization of Ag, Co and
maghemite nanocrystals 32

— spherical maghemite nanocrystals 35

— thiocholine bromide-stabilized Au
nanoparticles 126

— ultrafine FePt 61

transmission electron microscopy (TEM)
patterns

— disordered and coalesced particles
220

— spherical particles 220

transmission surface plasmon resonance
(T-SPR) spectroscopy  286ff.

— schematics 288

truncated octahedral shape of
monodisperse FePt 66

truncated octahedral superstructure 70

truncated octahedral (TO) nanoparticles
70

truncated octahedron shape 59f.

truncated tetrahedral platelets (TTP) of
Fe;0,4 nanocrystals 69

truncated tetrahedron shape 59

tunable photonic crystals 149

tunnel barrier 239, 245

tunnel current 226, 234, 238

tunneling 233

tunneling Hamiltonian formalism 234

tunneling matrix element 234

tunneling process, non-emissive two-step
245

u

UHV STM 235

ultrathin films  95ff.

— layer-by-layer self-assembled 284

— metal oxide 95

— nanoparticle fabrication 99

— optically transparent 279

— spontaneous, LbL-self assembled 284f.
ultrathin gold nanoislands 280

v

vacuum deposition 280

vacuum evaporation 280, 289

van der Waals attractions 80, 188, 198

van der Waals attractive potential 72

van der Waals forces 4, 23

van der Waals interactions
267

vanadium pentoxide ribbon 184 ff.

— electric field effects 207

vanadium pentoxide solution 184

vibrational frequency 216

video microscopy image of Co nanocrystal
solution 42

viruses as templates 124

volume fractions 179

Voronoi pattern 160

2,9, 34,175,

w

water-gas shift reaction 101, 113

Wistar rat hepatocytes 167

wurtzite CdSe/CdS core-shell semiconductor
nanoparticles 50

x
X-ray diffraction (XRD) patterns

— Ag nanocrystals 215

— Co supra crystals 13

XRD, see small-angle X-ray diffraction

z
Zeeman energy 255

zero-field cooled and field cooled (ZFC/FC)
— curve 263,273,275

— experiments 257

zirconia, mesoporous 107



