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Index

absorption coefficient. 209, 210, 281

absorption edge, 281, 283, 284

absorption spectroscopy, 207, 209

absorption spectrum, 12, 29, 207 210

acrylamide, 103-105, 114, 115

action potential, 198

active center, 197, 205

AFM, 14, 119, 130, 134

Ag nanoparticle, 24, 57, 58, 60-62, 95

Ag-core/Pd-shell, 58, 658

Ag-core/Rh-shell. 58, 68

Al Oy, 222

ALA, 202

alcothermal, 249

Allyl Precursors, 161

AlMepO, 172

ALPO4, 172, 188

S-aminolevulinic acid (ALA), 202

ammmonothermal, 249

amnphoteric metal oxides, 265

anemia. 196, 197

angular momentum, 211

anomalous diffraction, 205

anomalous scattering, see anomalous
diffraction

apoprotein, 200

aqueous solvents, 249

ASES, 251

asynunetry, 214

atom transfer radical polymerization
(ATRP), 114 116

atomic cross section, 210

atornic foree microscopy (AFM), 134

%

An-core/Pt-interlayer /Rh-shell
tritnetallic nanoparticle, 63, 73, 74

Au/Pt bimetallic nanoparticle, 69,
72-74

Au/Pt/Rh, 74, 76

Au/Pt/Rh trimetallic nanoparticle,
6872, T4-77

Auger electron, 226, 239

averapge diameter, 7, 9, 28, 61, 63, 65 67,
74, T3, 236

back-scattering, 200

BaFemOw, 2408

"BEA, 171, 172

batch reactor, 251, 252

BaTiQ;, 258

BELZIO;;, 258

Bijvoet mate, 206, 207

bilirubin, 202

biliverdin, 202

bimetallic. 24, 66, 58, 89, 69, 72, T1-76

bimetallic nanoparticle, 56, 57, 59,
f2-69, 73, 74, 76

binding energy, 72, 73

Biological Molecular Interaction, 125

biological specific interactions, 125

biosynthesis. 200. 202

biprism, 228

bis{triethoxysilyl)methane (BTESM).
172

blood coagulation, 198

blood plasma, 197

hoehmite, 271, 276

boehmite nanoparticle, 270, 271
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282 Index

Bohr's magneton, 211

Bragg's law, 206

bridging organic group, 171
bright-field, 221, 224, 236, 238, 239
Brust-Schiffrin method, 6

', corrector, 221

c-type cytochrome, 201, 202

capping agent, 5, 26, 30, 261, 275, 277

carbonothermal, 249

catalytic activity, 24, 5%, 56, 59, 62,
64-68, 70, 71, 74-76, 131, 134,
155, 211

cell division, 198

CeQq, 258, 265, 266. 272, 273

CeO4 nanoparticle, 259, 267

ceria nanocrystals, 268, 269, 272

ceruloplasmin, see CP

channel electron, 205

chaperoune, 200

characteristic X-ray, 224, 226

chelating agents, 154, 261

Chiral PMOs, 155

chromophores, 211

B NMR. 174, 185

CoO, 61, 70

Cos 0y, 265, 266, 276

Co304 nanoparticle, 269, 270

co-condensation, 142-146, 149, 152,
154, 155, 163

CO-FT-IR. 62 64

CoAl; Oy, 261, 265, 271-273

cobalt spinels, 276

cofactor, 125, 131, 136, 193, 199, 200

CoFep 04, 268

collordal probe AFM, 126, 127, 131

colloidal probe atomie force microscopy,
125, 136

caniplementary nucleic acid base
pairing, 126

condnction band, 22, 95, 96

CoO, 236, 242, 258

coordination, 4, 10, 195, 200, 209-211,
248

core-shell nanocrystal, 82

Core-Shell Nanoparticles, 114

core-shell structure, 55, 116, 219

core-shell-type nanocrystal, 90

coreduction, 56, 72

coupling constant, 212

CP, 197

critical point, 250, 253-255, 257, 258

crystal, 26, 41, 42, 44-46. 48, 49, 63,
64, 69, 70, 81, 84-90, 94, 148, 172,
174, 180, 182184, 204-207, 209,
211, 220, 259, 260, 262, 265, 269,
270, 277

crystal-like pore walls, 141, 157-163

Crystallography, 204-207

Cnz0, 258

cnbic silsesquioxanes. 4, 15, 19

CuQ, 257

cytochrome e oxidase, 201

cytochrome bb, 201

cytochrome P450, 201

cytochromes, 202, 203

cytoplasm, 200

cytosol, 198

D-amino acid, 205

D3R, 188

dark-ficld. 223

DELOS, 251

deoxy, 196, 202

Deoxyribonucleic acid, see DNA

depolarization, 198

diamagnetic, 211

dielectric constant, 93, 98, 949, 253-255,
958, 262, 277

difference spectroscopy. 211

diffraction. 45, 48, &5, 95. 96, 158, 150,
161, 162, L74. 183, 204, 205, 209.
220-223, 226, 230, 238-242

dimple grinder, 231

dipolar dephasing pulse sequence, 185,
186

dipole—dipole interaction, 97, 185

Direct method, 206

Dispersibility, 261, 263, 271, 277

dispersibility of nanoparticle, 261, 277

Dispersibility of Organic-Inorganic
Hybrid Nanoparticle. 271

dispersion of the nanoparticle, 55, 263

dissociation constant, 265

DNA, 10, 14, 125, 136, 193, 198, 203,
204, 262, 263, 277



dose, 205, 209
doubie-probe piezadriving holder, 243
drug design. 204

EDS, 63, 69, 225, 226, 228, 231, 235,
236, 240

EELS, 62, 219, 225, 226, 228, 231

EF-TEM, 58, 62-64, 76

elastic scattering, 224

electric-dipole. 210

electromaguetic wave, 206

clectron density, 56, 72, 200, 206

Electron Energy-Loss Spectroscopy. 224

Electron holography, 227-230. 240, 242

Electron Paramagnetic Resonance. see
EPR

electron transfer, 12, 26, 68, 72, 104,
200, 202, 203, 211, 214

electron-nuclear double resonance, see
ENDOR

clectronic effect, 55, 5%. 74

electrostatic interaction, 14, 19, 21. 24,
25, 31. 33, 104

Elemental Mapping, 219, 226 -228

ENDOR., 212

epergy dispersive X-ray spectroscopy,
214, 225

energy filter. 226, 227

ensemble effect, 55, 76

Enzyme, 125, 130, 134-136, 197, 200,
2¥2-205

Enzyme-Substrate Complexes, 130

EPR, 211, 212

ESEM. 111, 112

ex-sitn surface modification, 263

EXAFS, 209

excitonic absarption (EA}, 84, 87, 93

exothermic interaction between
particles, 73

extended X-ray absorption fnc
structure, see EXAFS

extinction, 87 -89, 93, 97 09, 104, 112,
113, 121

U—F820:5. 48 51, 258

a-Fe, O particle, 48, 49, 51, 52
FAU., 172

FeoCoOy. 258

Fex 03, 24, 52, 261, 265, 266, 274

Index 283

Fe1 04, 52, 115 121, 272, 273, 276

Fe-3, 200

Foe—5 cluster, 200, 201

ferredoxin, 200

ferric, 211

ferricytochrome ¢, 211

Farrochelatase, 202

ferrous, 202

FIB, 219, 232, 233, 239, 240, 243

How reactar, 252-254, 260

focused 1on beam, 219, 230, 232, 243

Fourier transformation, 206

frataxin, 200

FSM-16, 141

FT-IR, 23, 61-64, 70, 74, 76, 116, 117,
272, 274, 277

g-value, 211

GagO:;, 208

GAS, 251

Gel-Sol method, 44, 45, 48

Gels, 208

geographic effect, 56

Glomns cells, 198

glncuronic acid, 202

glycogen, 198

glycothermal, 249

Goldman-Shen pulse sequence, 187

grafting, 11, 12, 114, 116, 141-143, 145,
146, 152

HAADF, 219, 223, 224, 226, 228

ITh, 194-197, 201, 203, 204

He, 197, 230

hematite particle, 271

herue, 157, 194, 196, 201, 202, 205, 207,
210-212

heme oxygenase, 205

hemerythrin, see Hr

hemocyanin, see Hc

hernoglobin, see Hb

High-Angle Annular Dark-Field, 223

high-resolution electren microscope
image, 221, 222

high-resclution electron microscopy,
221, 224, 234

high-resolution transmission electron
microscopy, 219



284 Index

high-spin, 211

HKF model, 255

HmuQ, 205

Horse radish peroxidase, see HRP

Hr, 202

HR-TEM, 63, 64, 69, 74, 76

HREM, 219, 234 237, 239

HRP, 208, 209

HTSS5B, 251

HTSSF, 251

hybrid material, 41, 42, 161, 178

hybrid metal oxide. 248, 263

Hybrid Nanoparticle, 247, 248, 251,
262, 265, 266, 271, 274, 277

hybrid organic-inorganic nanoparticle,
252, 255, 262, 273, 276

hvdrogen bond, 14, 19, 27, 31, 194, 265,
266, 275

hydrogenation of methyl acrylate, 64,
65, 70, 74, 75

hydroperoxo, 202

hydrophilicity, 165, 264, 275

hydrophobic interaction, 117, 201

hydrophobicity, 163, 165, 177, 178, 262,
264, 275

hyperfine, 212, 215

hypoxia, 198

n-A isotherm, 116-118

in situ reduction, 12, 15, 82, 90, 98

in situ surface modification, 264

in situ surface modification of metal
oxide nanoparticle, 267

in situ surface modification of
nanoparticle, 263

InaOa, 258

inelastic scattering, 224, 225

infrared, 48, 51, 159, 207, 211

intelligent engineering, 250

[on Milling, 231, 232

ionic bonds, 194

ionic liquid, 28-31

ionic species, 255, 256

ionization potential, 59, 63, 73, 74

iron-sulfur, 199, 212, 214

iron-sulfur cluster, 199, 203

IS, 213-215

isoelectric point, 265

isomer shift, see [S

isomorphous replacement, 206, 207

isothermal titration calorimetry (ITC),
68

ITC, 73

ITO, 104

Kendrew, 204
kinetics of supereritical hydrothermal
synthesis, 257

L-amino acid, 205

Lax(0s,. 2568

Langmuir Blodgett (LB), 14, 103, 125,
126°

lattice, 43, 51, 70, 88, 95, 96, 158, 161,
172, 183, 204, 206, 213, 220-222,
231, 234-236

Laue condition, 206

layer-by-layer (LBL), 21, 103

LB modification methed, 125

Lewis acid, 203

Lewis base, 203

LiCoQy, 258

ligand. 5, 8-12, 21, 32, 55, 116, 142,
145, 155, 207, 210-212, 262. 363,
265, 269-271, 276, 277

ligand effect, 76

ligand-metal charge-transfer, 210

ligand-stabilized gold nanoparticles, 5

ligand-stabilized metal nanoparticles, 8

LiMn2O4. 253, 260

LiMnz Q¢ nanoparticle, 260

Liquid crystal, 42, 149

localized surface plasmon (LSP), 93,
104, 121

localized surface plasinon resonance
(LSPR), 111

LTA, 173, 174, 178, 181, 182

luminescence, 121, 156, 259, 272

lyothermal, 249

M418. 141
macromolecule, 14, 15, 151, 193, 199,
204

nagnetic. 13, 32, 41, 52, 55, 114, 120
121, 157, 211, 212, 214, 219, 230
933, 234, 236-240, 242, 247, 258,
272



magnetic dipole moment, 211

magnetic field, 43, 44, 211. 215, 219,
227, 243

Magnetic Nanoparticle, 105, 114- 116,
233

Mhb, 196, 201, 20, 207, 208

Mechanism for size control, 270

Mechanism of Formation of Organic-
Inorganic Hybrid Nanoparticles,
265

mesoporous silica, 141-146, 148,
150-152, 154-157, 163, 165, 171,
188

Metal Complex: PMO, 154

metal nanoparticle, 3-6, 9-16, 18, 19,
21-24, 27, 28, 30-33, 55, 56, 08,
70, 72, 77, 81, 104, 106, 107, 111,
112, 121, 233

Metal oxide, 25, 233, 239, 248, 250,
253, 255, 257-259, 262,
2(4-266

Metallocnzymes, 203, 204

metalloprotein, 193, 202-205. 207,
209-211, 213

MFI, 172, 174, 183

microdifiraction, 220

microspectrophotometer, 205, 208,
209

vMnQOg, 258

modified Coz 04, 276

modified metal oxide particles, 264

modified titania, 276

molar extinction coefficient, 111,
112

molecular periodicity, 157, 1568, 165

molecular recognition, 125, 126

molecular replacement method, 206

monofunctionalized gold
nanoparticles. 9

monosilylated organic precursor, 141,
143, 144, 146

MOR, 174

Massbauer, 213-215

Multifunctionalized PMOs, 152

rultiple wavelength anomalous
diffraction method, 206

muscle contraction, 198

myofibril, 198

myoglobin (Mb), 196

Index 285

N2 fxation, 203

Nanoparticle, 3-25, 27-33, 41-45, 47,
52, 55-62, 6577, 82-99, 103, 104,
106-113, 115 122, 157, 234- 237,
247251, 259 266, 268-273,
275-277

neuronal. 198

Neuronal signals, 198

neurotransmitter, 198, 199

Ni, 233, 272, 273

Ni nanoparticle, 260, 261

NiQ, 2538

nitrogenase, 214

NLO, 91, 94

NMR, 116, 151, 174, 176, 178, 180-183,
185-187. 212, 213

NOE, 213

Nonlinear optical (NLQ) materials, 81

Nuclear Magnetic Resonance, 212

Nuclear Overhauser, 212

Nuclear Overhauser Effects, 213

nncleation, 83, 90, 180. 182, 249, 258,
270

OFMSs, 171, 172

ordered benzene-bridged hybrid LCs,
158

orgamic framework, 171, 180, 183, 187,
188

organic ligand, 16, 199, 248, 261-265,
26% 273, 276. 277

organic modifier, 263, 265, 276

organic solvents, 30, 248, 251, 253, 262,
263, 271, 273, 275, 277

organic—inorgauic hybrid LCs, 41. 42,
44, 45, 51, 52, 141, 164, 172, 188,
248, 262, 263, 271, 277

Organic—Inorganic Hybrid Liquid
Cryvstal, 41, 44

Qrganic-Inorganic Hybrid Nanoparti-
cle, 247, 251, 262, 263, 265, 268,
272

Organic- Inorganic Hybrid Zeolites, 171,
188

Organic—inorganic hybridization, 41. 44,
171

organic -inorganic nanoparticle, 273,
275



286 Index

orgauic-ligand-assisted supercritical
hydrothermal technology, 263
oxidation state, 207, 213, 214

PAMAM dendimer, 15 19

paramagnetic, 211-213, 239

FBG, 202

PCA, 251

Pd-core/Ag-shell, 59, 61, 62, 64, 68

Pd-core/An-interlayer/Ag-shell, 59

Pd-nanoparticle, 24, 57-61

Pd/Ag binetallic nanoparticle, 59-62,
64

Pd/Ag/Rh Trimetallic Nanoparticle,
59, 63-68, T5-77

Pd/Pt/Rh, 75, 76

PDA Nanocrystal, 82-99

peroxidase, 157, 202, 209

peroxn, 202

Perutz, 204

PGSS, 261

phase, 5-7, 9, 10, 19, 27, 30, 31, 41, 43,
45-52, 55, 81, 82, BY, 116, 129,
130, 144, 147, 148, 157, 174, 175,
181, 207, 226-230, 232. 236-240,
242, 249, 250, 253-256, 261, 264,
27

phase angle, 206. 207, 209

Phase Problews, 205, 206

phasing problem. see phase problem

Photoactive PMOs, 156

photocatalytic reduction, 82, 94, 96 -98

photoelectron, 205, 209

photon, 205, 209, 213

photopattern. 109

physical mixture miethod, 58, 59

plasma wembrane, 198

plasmon band, 16, 22, 28, 57, 93

PMOs, 142, 1462150, 152 159, 161, 164,

165

poly( N-vinyl-2-pyrrolidone) (PVF), 56

Poly(histidine)-tagged {His-tag)
proteins, 127

polydiacetylene (PDA), 81

Polymer Grafted Metal Nanoparticle,
10

polymer monolayer, 103

polypeptide, 43, 193, 194

polyscale, 249

polysilylated organic precursors, 141.
146, 147

parphobilinogen, sece PBG

porphyrin, 196, 201-203, 207, 210, 212

postsynaptic, 198, 199

presynaptic, 199

presynaptic cell, 148

prosthetic group, 196, 199, 201

protoheme, 202

protoporphyrin, 201, 202

Pt/Pd/Rh, 75

Pt/Pd/Rh trimetallic nanoparticle,
74-77

public database, 281

PVT relation of water, 253

QS. 214, 215
quadrupole splitting, see Q38
quaternary structure, 196

radiation, 204

radiation damage, 205

reaction center, 202

recoil energy, 213

recombinant, 204

reconstructed phase image, 230, 237,
242

redox, 196, 201-203, 205, 209, 213

redox potential, 87

redshift, 112

Reprecipitation Method, 83, 85, %0

residence time, 258

resolution, 212

Resonance Haman, see RR

respiration, 202

respiratory chain, 201

RESS, 251

Rh nanoparticle, 59, 62, 66

ribunucleic acid, see RNA

RNA, 193, 203

RR, 210

scHy 0, 262, 268, 262

SAA, 251

sacrificial hydroegen reduction method,
56, G2

sarcoplasmic reticulum, 198

SAS, 251



SAS-EM, 251

scaffold proteins, 200

scalar couplings, 213

scanning transmissiou clectron
microscopy {STEM). 219

scattering factor, 207

SCFD, 251

SEDS, 251

seed deposition, 82, 60, 91

seed growth, 82

sclected area diffraction, 220, 238

self-assembled nanoparticle structure,
248

Self-agsembly, 151, 273, 274

Sclf-Assembly of Hybrid Organic-
Inorganic Nanoparticle,
273

self-assembly of the orgauic-inorganic
hybrid nauoparticle, 276

sell-assembly structures, 275

self-organization mcthod, 56, 62, 69

Scmi-pilot plant flow reactor, 254

sequential electrou trausfer, 68

sequential electronic charge transfer, 73

SFEE, 251

*°Si-NMR, 147, 152, 174

Si CHy Si linkage, 182

signal transmission, 198

Silane coupling ageut, 262, 263

silsesquioxane precursor, 149

simultaneous reduction, 56

Si0z, 258

site-directed mutagenesis, 204

Sizc and Shape Control, 51, 268

size distribution histogram, 69

skeletal muscle, 198

solid-state polymerization, 81, 84, 93

solubility, 253, 257

solvothermal, 249

Soret baud. 207

space group, 205

spherical aberration constant, 221

spin, 207, 214

spin diffusion., 183

spin-lattice relaxatiou (Tlc), 184

spin—orbit iuteraction, 211

55F. 251

STEM, 223, 228

structure factor. 206

8

Index 287

structure-directing agent, 174

subuuit, 196, 202

succinyl-CoA, 202

sugar, 1938

sulfuric acid, 163

supercritical fluid technique, 250

supercritical hydrothermal, 249

supercritical hydrothermal flow reactor,
252

supercritical hydrothermal synthesis,
257, 259, 274

Supercritical Hydrothermal Syuthesis
of Hybrid Organic--Inorgauic
Nauoparticles, 262

Supcrcritical Hydrothermal Synthesis of
Metal Oxides, 258

supercritical hydrotherinal synthesis of
nanoparticle, 277

Supercritical Hydrothermal Techinique,
249

supercritical water, 253

superhyperfine, 212

Superlattice, 276

superlattice of the self-assembled
nanoparticles, 276

superlattice structure, 275, 277

superparamagnetic, 120

surface arca, 66, 71

surface chemistries, 275

Swurface Forces Measurement., 125

surface modification, 24%, 262, 263, 265

surface modifiers, 263

surface plasmon coupliug, 112

surface plasmon resonance (SPR}, 106

surface-catalyzed reducing agent, 92

Surfactant, 88, 90, 92, 267, 277

symmetry. 205

syuapse, 198

synaptic clett, 198

synchrotrou, 209, 210

Tle decay, 184

TEM, 63

tetrathiafulvalene, 26

thermal analysis, 272

thertmal stability, 178
thermochemical computation, 250
thermogravimetric, 273



288 Index

three-dimensional ordered structures or
superlattice structures, 248

three-layered core/shell structure, 59

TiQs, 266, 272, 273

TiO2 nanoparticles, 44

Torchia’s pulse sequence, 185

torsion, 212

Transcription Factor, 136

transferrin, 197

trimetallic. 58

Trimetallic Nanoparticles, 59

tropomyosin, 198

troponins, 198

two-dimensional ordered structures or
super-lattice structure, 248

Ultramicrotomy, 230, 231, 239
uroporphyrinogen 111, 202

V30s, 258

valence band, 95

van der Waals attraction, 194
Vibrational Spectroscopy, 210

Vitamin, 198
VPI-5, 172

X-ray, 207, 209, 212, 213, 226

X-ray ahsorptiom, 209

X-ray absorption fine structure, see
XAFS

X-ray absorption spectroscopy, see XAS

XAFS, 210

XAS, 209

XRD, 69

YAG:Tb nanoparticles, 259
YAG:Th phosphors nanoparticle, 254

Z-contrast, 223
zince finger, 203
zinc oxide, 276
ZHA1204, 258
ZnFe20y, 258
Zn(3, 258, 263, 271
ZOL, 174

ZrOg, 258





