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Conformational (contd.)
substrates, 96, 100, 118

Constitutive equations, 142
Continuum

dynamics, 142
field, 5
mean field theory, 7
property(ies), 3, 4
scale, 1
simulation(s), 141, 143, 148, 152, 154

Critical micelle concentration, 248, 261
Critical point, 192, 197
Critical temperature, 197
Cryo-TEM, 259

Density function theory(ies), 2, 31, 63, 128, 157,
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Dispersed, 139
Dissipative particle dynamics, 73, 153, 246, 250,

264, 267, 268

Effective core potential (ECP), 172
Electric field, 55
Electromagnetic forces, 150
Electron

affinity, 52, 164
diffraction, 56, 57
paramagnetic resonance, 259, 268
wind, 147

Electronic(s)
device, 40, 41
molecular, 29, 30, 44, 45
molecular device, 11, 30
nanodevice(s), 34
nanotube-based device, 41
properties, 43, 157
structure, 161, 170, 171, 201, 207

Electrostatic
attraction, 52, 58
control, 68
force, 256
interaction(s), 95, 121, 202, 207, 221, 247,

250, 256, 259, 262, 268
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Entrainer(s), 193, 194, 195
Entropic, 134
Entropy, 137, 251
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Exchange-correlation energy, 157, 158
Excimer(s), 48, 58
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Ewald, 202, 206

Finite element, 142
Flory-Huggins, 128, 251, 252
Fluorescence quenching, 259
Force field

AMBER, 92, 93, 94, 95, 236, 237, 238
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CHARMM, 84, 93
coarse grain (CG), 76
CVFF, 221, 223, 224, 226
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mixed, 76
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OPLS-AA, 236, 244
parameters, 92, 223
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ReaxFF, 220
REBO, 220
RMDff, 240, 244
TraPPE, 191, 192, 193
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Force scaling, 77, 78
Fracture, 5, 7
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carbon, 161, 162, 165, 166

Gas-liquid chromatography, 192
Graphene, 30
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Gibbs adsorption isotherm, 195
Gibbs ensemble, 190, 192, 193, 195, 197
Gibbs free energies of solvation, 192

Handshake method, 5, 142
Harmonic oscillator, 101
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Heat flow, 142, 143, 145, 146, 155
Heat of formation(s), 204
Heat of vaporization, 93, 197
Helium, 192
Hierarchical model, 5
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Hydrolysis, 201, 202, 207, 208, 209, 210, 211,

212, 213, 214, 215
Hydrophilic, 65
Hydrophobic, 65, 67, 74, 266
Hydrophobic/lipophilic balance, 247, 265
Hyperdynamics, 142
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Inorganic semiconductors, 47
Interface(s)

assembly at, 245
droplet, 267
flat, 267
fluid, 268
oil-water, 249, 258, 266, 269
properties, 195
region, 77, 191
solid-liquid, 266

Ionization potential, 164, 165

Joule heating, 147, 148, 149, 150, 155

Lattice model(s), 5, 7
Light scattering, 259, 266
Liquid-crystal, 53

Macroscopic
behavior, 140
observations, 3
property(ies), 189
scale, 143
thermodynamic property, 195

Magic number(s), 177
Magnetic field, 150
Mapping, 12, 73, 75, 76, 78, 87
Mass spectrometry, 220, 229
Mass transport, 152
Mean field, 128
Melting point, 169, 183
Mesoscale

dynamics, 143, 153, 245
engineering, 2
model(s), 5
phenomena, 2, 3, 6
simulations, 127, 153
structure(s), 7, 245, 246, 247, 250, 253, 254,

257, 262, 264, 265, 267
Metal

aluminum, 151
diffusion creep, 152
electrical contacts, 150
gold, 151
ions, 201
-metal sliding, 150
nanoparticles, 170
silver, 149
surface, 151

Micelle(s), 3, 6, 9, 18, 19, 247, 254, 255, 258,
259, 260, 261, 262, 263, 264, 265, 266,
268, 269

Micro
-droplet(s), 59

emulsion(s), 249, 266
-scopic insights, 89
-scopic structure, 266
-second, 119

Microelectromechanical systems device
(MEMS), 143, 150

Molecular
dynamic(s), MD REACT, 222, 223, 229, 240
dynamic(s), reactive (RMD), 220, 223, 230,

231, 232, 234, 235, 236, 237, 238, 239,
240, 241, 242, 243

dynamics simulation, 33, 36, 41, 44, 62, 74,
81, 90–92, 96, 99–100, 121, 141, 142,
143, 144, 145, 152, 154, 155, 198, 206,
220, 222, 223, 238, 239, 243, 250, 266

electronics, see Electronics, molecular
level insight, 198
mechanics, 18, 33, 61, 62
mechanism(s), 91, 100, 121, 122
scale, 29
thermodynamic(s), 247, 248, 250, 253, 259,

260, 262, 265, 266, 269
wires, 30, 48

Monte Carlo simulation(s)
atomistic, 7, 190
configurational basis, 190, 192
ensemble, 220
first principles, 196, 197
Gibbs ensemble, 195
large-scale, 189, 198
macroscopic systems, 140
metropolis, 179
micellization, 266

Mossbauer spectroscopy, 102

Nano-
aluminum, 170
composite(s), 219
confinement, 47
crystallinity, 56
crystals, 176, 177, 179
domain, 57
droplet(s), 170, 179, 181, 182, 183, 184, 185
indentation, 150
icelike, 15, 16, 19, 20, 23
material(s)
oriented, 60, 61
particle(s), aluminum, 169, 185
particle density(ies), 182, 183, 185
particle shape, 184
particle simulations, 179
particle voids, 183
particle volume, 181, 182
protoorganism(s), 9
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Nano- (contd.)
scale antenna-emitter, 63
scale conductors, 155
scale devices, 29
scale mixing, 127
scale ordering, 2, 58
scale structure(s), 245, 250
second, 62, 97, 99, 103
sphere(s), 127, 128, 131
structure(s), 59, 61, 62, 219, 220, 221, 250,

253
tubes, aluminum nitride, 161
tubes, boron nitride, 161, 162, 163
wire, 148, 149, 155

Network(s), 4
Neutron spectroscopy, 101, 102, 104
Nuclear magnetic resonance, 254
Numerical solution(s), 144, 145, 146, 148, 152,

153

ONIOM method, 236, 237, 238

Particle
based simulations, 260
functionalized, 139
size, 139

Partitioning
rectangular, 79
spatial, 79
spherical, 79

Perturbation models, 148
Phase

equilibria, 189
space, 201

Phonon(s), 141, 142
Phosphoryl transfer reaction(s), 201, 202, 204,

205, 207, 214, 215
Photosensitizer, 9
Picosecond, 97, 99, 104, 118
Polymer(s)

blends, 54
debinding, 231
decomposition, 228
drops, 267
end groups, 53
fraction, 244
glass(es), 7, 117
-ization, emulsion, 245
matrix, 3
melt(s), 7, 74, 117, 238
morphology, 48, 49, 67
nanocomposite(s), 219
nanoparticle(s), 6
particle composite, 3

semiconducting, 47, 50
solution(s), 267
Ti surface interacting, 231

Poly(bisphenol A carbonate), 229, 241
Poly(ethylene), 234, 236, 238, 241, 244
Poly(isobutylene), 231, 236, 241, 243
Poly(methyl methacrylate), 227, 241, 243
Poly(propylene), 234
Poly(styrene), 241
Positron annihilation lifetime spectroscopy, 259,

268
Potential(s)

atomistic, 150
effective soft, 153
electrostatic, 256
empirical, 198
energy, 73, 78, 79, 81, 83, 84, 142, 145, 170,

172, 220, 221, 223, 236, 239, 240, 241
energy function(s), 170, 171, 172, 173, 175,

176, 177, 178, 185
energy hypersurface, 142
function, 82, 84, 85, 92, 143
interatomic, 141, 153, 189
Kohn-Sham, 158
nuclear attractive, 158
pair, 78
scaling, 78
thermal decomposition, 220

Precipitate, 135, 139
Protein

-based drugs, 89
denaturation, 90, 99
docking, 6, 94
dynamic(s), 90, 97, 98, 100, 103, 104, 110,

121
folding, 4
-ligand interactions, 94
solvated, 92
-solvent interactions, 97, 124
solvent-mixture(s), 89, 94
stability, 90

QM/MM, 6, 33, 62, 65, 66, 201, 202, 204, 205,
206, 208, 213 214, 215

Quantum
chemical, 220, 223, 227
-classical Hamiltonian, 148
computing, 48
conductance, 31, 34, 43
dots, 30
dynamics, 155
effects, nuclear, 192, 193
efficiency, 57
interactions, 21, 23
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mechanical, 1, 11, 24, 26, 94, 147, 201, 207
mechanic(s), 5, 63, 224
Monte Carlo, 157
self-assembled model, 25
transport, 41
waveguides, 30
wave theory, 10
yields, 51

Quarterion arithmetic, 75
Quasiparticles, 150

Raman spectroscopy, 104, 110
Rate(s), macromolecular reaction, 4
Regular solution theory, 260
Reversed-phase liquid chromatography, 189
Rheological, 128, 250, 264, 269
Ribozyme(s), 201, 204, 207, 212, 214, 215

Scaling
factors, 78, 158, 161
function, 77
linear, 175
parameters, 203

Self-assembly, 2, 3, 4, 10, 11, 13, 15, 53, 74,
189, 247, 265, 266

Self-consistent field theory, 128
Semiconductor, 1, 30
Semiempirical molecular orbital theory

AM1, 62, 66, 202, 203, 204, 205, 208, 209,
210, 211, 214

AM1/d-PhoT, 202, 203, 204, 205, 208, 209,
210, 211, 212, 213, 214, 215

INDO/SCI (CIS-ZINDO), 64, 157
MNDO/d, 202, 203, 204, 205, 208, 209, 210,

211, 214
QM PM3 method, 15, 23, 157

Silica, 130, 132, 133, 137, 139, 190
Silicon, 3, 7
Slater-Roothan (SR) method, 158, 160
Small angle neutron scattering, 259, 263, 264,

268, 269
Sodium dodecyl sulfate, 248, 256, 257, 268, 269
Solubility(ies), 54, 58, 192, 193, 253
Soluble, 139

Solvent
dynamic(s), 208
structuring, 114

Static light scattering, 264
Supercritical phase, 193
Supramolecule(s), 10, 12, 13, 15, 19, 20
Surface tension, 258
Surfactant

layer, 249
molecules, 247, 255
packing parameter, 246, 254
simulations, 257
solutions, 246, 250

Switching
function, 78, 79, 221, 222, 240, 241
Monte Carlo identity, 195
region, 77

Thermal conductivity, 142, 144
Thermal diffusivity, 142, 144, 145, 147, 149,

152
Thermogravimetric analysis, 220, 229
Thermostat, 79, 250
Tight-binding

electronic structure calculations, 148, 157, 165
theory, 154

Time dependent DFT, 64
Time resolved fluorescence quenching, 258, 268
TIP3P water model, 206
TIP4P water model, 191, 195
Transition state(s), 142, 204, 205, 206, 207, 208,

209, 210, 212, 213, 215, 222, 236, 237,
240, 241

United atom, 76

Vapor-liquid
coexistence curve(s), 196, 198
coexistence density(ies), 192, 197
phase equilibria of water, 197

Vesicle(s), 246, 264, 269
Viscosity, 116, 117, 121

x-ray diffraction, 56, 57, 58




