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AC see alternating current
acids 48,51, 53
amino 134
deoxyribonucleic 272
folic 284
hydrobromic 53
hydrochloric 50,51, 53
hydrofluoric 54
hydroxycinnamic 277
nucleic 271, 289
perchloric 50
polyacrylic 284
ribosomal ribonucleic 299
adhesion 57,243, 246, 247,
249
adsorption 63,94, 212,277,278,
280, 289
agglomerates 53, 63-65, 77, 86,
284, 296
aggregates 20, 82, 83, 85, 87, 240,
255, 256, 283, 285
fractal 85
higher-level 83,87
large 88,255
oriented 142
porous nanodiamond 276
primary 64, 83-88
small 141
solid 240
strong 83
allotropic modifications 2,5,
23
alternating current (AC) 207

annealing 11, 64, 65, 84, 88, 131,
135,165,169, 197, 219
electron beam 258
high-temperature 11, 22, 205
annealing times 219, 221, 223,
225-230
antibodies 272, 280, 287
aromatic compounds 189, 210,
211
aromatic hexagons 219
aromatic hydrocarbons 293
aromatic planes 213
aromatic residues 270
aromatic rings 213,216, 217

BAMs see biologically active
molecules
bands 59, 60, 66, 67,79, 80, 128,
155, 156, 214, 215, 220, 221,
229,232,233
broad 60, 66
conduction 115
intense 59
narrow 128,139
strong 66, 67
BCs see bordered cavities
benzene rings 212
biocompatibility 278, 291, 292
biologically active molecules
(BAMs) 273,276,277
biological macromolecules 271,
276
biological molecules 153,270
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biomarkers 239, 282
fluorescent 279
optical 280
photoluminescent 121
biosensors 277,278
bonding 91, 164, 187, 192-194,
271
chemical 182-184
noncovalent 270
bonds 5, 6,11, 60, 67,104, 105,
159, 185, 195, 212, 240,
247
bridging 87
carbon sp? 163
chemical 2, 4,183, 201, 245,
258
intermolecular 246
valence 3
valence-free carbon 269
bordered cavities (BCs) 300
boundaries 57,128,137, 216,
217
armchair-type 217,220
grain 163
uneven 216
zigzag-shaped 164
bulk diamond 89-91, 116, 132,
151,187

calculations 7,11, 23, 39, 41, 92,
108,109,111,112,115,118,
124,277

quantum-chemical 114
semiquantitative 23
theoretical 73, 89
thermodynamic 19
carbon
condensed 41,42, 44
detonation 46
elemental 41
interstellar 22
nanoporous 251
oxidized 68

sp® 94,195
sp3-disordered 93
sp3-hybridized 79
carbon cages 9
carbon fibers 4
carbon ions 131,132
carbon nanostructures 4-7,9, 11,
13,15,17,19, 21-23,95, 257,
269,270,293
carbon nanotubes 12,13, 258,
280, 283, 292
carbon onions 5,9,11,12, 22,78,
95, 145, 205, 218
carbon soot 10,11, 190
carriers 13,213,250, 252
conduction 233
delocalized 212,214
insoluble 272
magnetic information 248
photogenerated 9
polymer-ferromagnetic
information 247
stable 164
catalyst 14, 19, 48, 49, 252, 255
high-efficiency 253
metal oxide 164
catalytic chemical vapor
deposition (CCVD) 12
CCVD see catalytic chemical vapor
deposition
cells
colorectal carcinoma 287
daughter 285
endothelial 296
endothelial murine embryo
284
fuel 253
human embryo kidney 284
human kidney 281
human liver 135
human lung epithelial 282
large-area flexible solar 9
living 137,138, 297
normal 284



onion 289
single tumor 282
solar power 14
centers
color 145
dense 298
impurity 121
luminescent 251
microtubule-organizing 298
optical 280
zone 124
charges
discrete 231,232
electric 56
electronic 111
explosive 43,46
squared 63
chemical shift 182-184, 187
chemical vapor deposition (CVD)
5,12, 14,15,91, 125, 145,
248, 250,277
chromatography 251, 252,
274-276
circuit 208, 209
electric 207, 209
flux-transformer 208
coatings 242,246, 247, 255,277,
278
amorphized carbon layer 57
antifriction 248
anti-inflammatory 289
ferromagnetic 248
functionalized 94
hydrophilic 12
metal 242
polyethylene glycol 271
polymer film 245
protective 248
skullcaps 89
coherent-scattering region (CSR)
86,125,127
collisions 21, 22,171
direct 173
knock-on 11
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composition 18, 20, 39, 43, 53, 56,
68, 74, 242, 246, 247, 251,
258,287, 289, 295, 296

abrasive 240, 241, 249
ash 69

chemical 67

complex 67,274
elemental 69
elemental impurity 69
nanodiamond 68
natural 48

phase 46,77
polymer-fullerene 9
qualitative 277

compounds 21, 40, 271, 272, 277,

279, 287,294

active 287

adsorbed 59

chromium 50

fluorine-intercalated graphite
193

graphite-based intercalation
233

inorganic 52

low-molecular 272, 289

low-solubility 287

toxic 134

continuous wave (CW) 141

CP see cross-polarization

cross-polarization (CP) 185

crystallites 74, 77,78, 89, 123,
126,127,131, 138, 141, 143,
160, 221, 231

defect-free 221
single 141
small 211

crystals 6, 16,90, 102, 124, 139,

213,233,250
cubic 91
inorganic solid 269
large 15
large-size 86
local 182
semiconductor 250
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submillimeter-sized 16
twinned 74, 89
CSR see coherent-scattering region
CVD see chemical vapor deposition
CW see continuous wave
cytochrome P450 294
cytoplasm 137,280, 281, 284,
285,297, 298, 300
cytotoxicity 292

dangling bonds 10, 23, 89, 94, 158,
169, 189, 195, 196, 215, 269
dangling sp® bonds 227, 228
DC see detonation carbon
DC oxidation 75, 80
DC powders 74, 82
DC SQUID sensor 207,208
DC structure 81
deagglomerated nanodiamond 60,
61, 64-66
deagglomeration 53, 64, 67,
102
deaggregation 55, 87-89, 245,
250, 255
deconvolution 167,175,187,191,
193,194
defects 74,127,129,130, 138,
151,157,159, 160, 165, 213,
218,220,221,227,228
active 138
extended 123,127
impurity 145
nitrogen-vacancy 140, 142
deoxyribonucleic acid (DNA) 272,
278, 280, 294, 295, 299
detonation 15,17,37,39, 44, 51,
127
detonation carbon (DC) 43, 45-47,
49,51,53,55,57,59, 61, 63,
69, 74-76, 80, 81,92, 207
detonation chamber 44
detonation diamonds 17, 47,
122

detonation nanodiamonds (DNDs)
15-18,101,102,121-130,
138-142,151, 152, 158-164,
166-170,195-200, 205-206,
239-256,267-278, 282-291,
294-296
detonation products 39, 40, 44,
82,88,92,93
detonation soot 43, 44,59, 68, 74,
95,118,159, 160, 241
detonation synthesis 16,17, 24,
37,44-46,125,126, 268, 269
devices 129, 242, 250, 260
blocking 44
electronic 256
electronic memory 248
high-precision 248
loading 44
ultrafast electronics 14
diamond 2-5,16,17,22, 23,
30-35,41-44,46-49,77-79,
94-96,101-103, 123, 124,
129-132, 267, 268, 292, 293
artificial 249, 259
cubic 6
grinded 292
hexagonal 19
large 292
macro 3
microscale 17
natural 3,195, 269
nitrogen-free 130
pounded 292
single-crystal 79
static 134
synthesized 280
diamond core 6, 24,57,80,81,91,
92,94,113,173,187-189,
195, 196, 218, 269
crystalline 57,103,218
inert 164
spherical 95
diamond crystals 16,17, 23,37



diamond lattice 123,128-131,
218

diamond lines 79, 123, 125, 126,
128,129, 141

diamond nanocrystals 133, 143,
259,279

diamondoids 7,268, 269, 294, 295

diamond surface 56, 61,92, 114,
134,177,269
luminescent 132
nanocrystalline 290
reconstructed 116
diamond synthesis 16, 17, 20, 33
DLS see dynamic light scattering
DMEM see Dulbecco’s modified
eagle’s medium
DNA see deoxyribonucleic acid
DND aggregates 24, 82,95, 243
DND applications 84, 240, 242,
244,247,248,251-253, 255,
256,260,274, 275, 289,
295
DND crystallites 78, 86, 141, 142
DND deaggregation 84, 240, 255
DND grains 128, 141, 170, 246,
253
DND hydrosols 63,110, 112,117,
118
DND particles 56,57, 59, 60, 80,
81, 84-86, 88-91, 108, 109,
168-171,173-175, 240, 241,
245-247,249-253, 255-258,
260, 285-287, 289, 290
crystalline 55
deaggregated 245
dielectric 258
hydrophilic 295
primary 64,93
DND powders 67, 74, 82, 83, 136,
158, 159, 161, 218
commercial 64
conventional 86
dry 242,251
sintered 142
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DNDs
amino-functionalized 271
amino-modified 281
carboxylated 284
carboxyl-modified 284
commercial 254
complex 56
conventional 52, 67
deagglomerated 60, 67
deaggregated 88
dry-synthesized 59
fluorescent 287,296
industrial 60
irradiated 139
nonfluorinated 192, 195
nonmodified acidic 286
peptide-functionalized 271
photoluminescent 285
single-particle 83
sintered 252
DNDs see detonation
nanodiamonds
DND samples 88,117,126, 158,
159,161, 166,169, 170, 174,
187-191, 197
DND surface 24,94, 123, 134, 164,
167,173-175,177,187,192,
196, 200, 269-273, 281, 287
DND suspensions 59, 67, 82, 90,
111, 114, 256, 257
Dulbecco’s modified eagle’s
medium (DMEM) 285
dynamic light scattering (DLS) 65,
85,111

edges 22,114, 212,214-217,219,

221,222,224, 228,229, 231,
233

armchair-type 217

hydrogen-terminated graphite
216

pentagon shares 8

sharp 292, 293
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sharpest 292
uneven 216
edge spins 164, 224, 227,228
EDL see electric double layer
electric double layer (EDL) 56-59,
61,63,67
electromagnetic radiation 12, 109,
152,153,155, 258
electromagnetic waves 109, 118,
153,259
electronic states 9, 15, 25, 130,
206,214, 215, 219, 227
electron paramagnetic resonance
(EPR) 53,69,142,151-160,
162,213, 222,224, 255
EMs see explosive materials
endocytosis 283, 284, 300,301
clathrin-mediated 283, 285
non-receptor-mediated
285
receptor-mediated 284, 300
EPR see electron paramagnetic
resonance
EPR signals 157-159, 161, 163,
164,173, 215, 227
EPR spectrum 153,156-158, 165,
169
explosion 38, 39, 41-45,177
explosion chamber 43, 44, 46
explosive materials (EMs) 40
explosives 17,21, 40, 41, 43,95
commercial 43

FBS see fetal bovine serum

ferromagnetic resonance (FMR)
152

fetal bovine serum (FBS) 285,
286

FETs see field-effect transistors

field-effect transistors (FETs) 61,
248

fluorescent nanodiamonds 269,
280

FMR see ferromagnetic resonance
frequency
circular 211
excitation 113
higher 79
internal 113
lower 79
microwave band 156
phonon 124
plasmon 113,114
vibration 123
friction 241, 243, 245, 247, 248
dry 246
mechanical 249
rolling 241
friction coefficient 242, 245, 247
fullerenes 4-10, 22, 23, 269, 270,
293
functional groups 56, 59, 60, 63,
65,93, 145, 163, 246, 260,
269, 270,272-275, 290

GFP see green fluorescent protein

graphene 4,5, 10, 13-15, 24, 214,
229,269,293

graphene sheets 22,23, 164, 206,
212-217,219, 228, 230, 231

green fluorescent protein (GFP)
289

highly oriented pyrolythic graphite
(HOPG) 14,216

high-performance liquid
chromatography (HPLC) 275

high-pressure-high-temperature
synthesis (HPHT synthesis)
16

high-resolution transmission
electron microscopy (HRTEM)
9,74,75,91,128, 145, 159,
161,190, 219



high-temperature treatment (HTT)
163,218
HOPG see highly oriented
pyrolythic graphite
HPHT synthesis see high-pressure-
high-temperature
synthesis
HPHT diamonds 16,131
HPHT method 131,135,139
HPLC see high-performance liquid
chromatography
HRTEM see high-resolution
transmission electron
microscopy
HTT see high-temperature
treatment
hybridization 2,3,5,6
atomic orbital 5
electronic shell 3
hampered 3
hydrosols 63, 65, 66, 84, 85, 89,
101, 105,109,117,118

impurities 43, 46-48, 63, 68, 69,
77,81,151, 240, 254, 255, 270
acceptor 212
gaseous 222
inert 52-54
metal oxide 50,51
microscale 53
multicharged ion 63
noncarbon 49, 69
zirconium dioxide 83
interaction
anisotropic 184
dipole 184,196
dipole-dipole 169,173-175,
184
direct 270
electrical 107
electron-nuclear 201
hyperfine 156,166
internal 161

Index

internuclear 182
ionic 270
long-range 90
noncovalent 278

laser ablation 12,18, 33
direct 18
pulsed 18,32
layers 10-12, 14,81, 91, 95, 105,
118, 215,217, 218, 220, 231,
246,248
defective nanocarbon 74
diffuse 56,57
double electric 105,107
electric double 56
metallic base 242
monomolecular 56
porous 58
thin 56,298
tunneling-transparent dielectric
207
uniform 257
luminescence 121, 140, 141, 258,
259, 281
blinking 141
bright 141
high-efficiency 134

magnetic abrasive lapping
materials (MALMs) 248
magnetic resonance 152, 159,
160, 166, 168,170,172, 188,
198, 199, 282
magnetic resonance imaging 9
magnetic resonance tomography
(MRT) 283
MALMs see magnetic abrasive
lapping materials
material
aggregated 125
antifriction 12
biological 290
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bonded 247
carbon-based 121
complex 94
diamagnetic 186
evaporated 19
explosive 40
external 301
extracted 277
high-cost 254
hydrophilic 301
internal 300
jellylike 298
nanocarbon 214, 251
nanodisperse 251
nonhygroscopic 69
nonmetallic 242, 244
presolar 21
sealing 244
solid 129
unique 260
waste 299
mechanism 21, 22,61, 67,90, 197,
205, 214, 241, 242, 245, 249,
254,255,257, 284, 286
clathrin-dependent 286
common 286
complex 89
dipole-dipole 171
plausible 241
receptor-mediated 285, 286
medium 38, 45, 50, 56, 59, 106,
107, 210, 211, 287
acidic 56
aqueous 287
dispersing 106
Dulbecco’s modified eagle’s 285
inner 297
magnetized 210
nonlinear 250
surrounding 126, 289, 300
models 39, 40, 73, 74, 76, 78,
80-82, 84-88,90-92, 94,
103-105, 111, 124, 162
biological 295

comprehensive 88
core-shell 91
mathematical 103
phonon confinement 125, 141
theoretical 39
modified DNDs 166, 169, 276,
280, 294
molecular motions 38, 182, 184
molecular structures 2, 6,156
MRI see magnetic resonance
imaging
MRT see magnetic resonance
tomography
multilayered nanographites
217-223

nanocarbons 22, 23,190
nanocrystalline diamond 18, 79,
125, 145,278
nanodiamond films 75, 277,278
nanodiamond gels 276, 280
nanodiamond hydrosols 108, 109,
111,113
nanodiamond particles 54-56, 59,
62,63,73,74,76,78,90, 106,
107,224, 246, 247, 256, 257,
269, 270, 282, 283
carboxyl-functionalized 283
graphitized 221
modified 289
polycation-coated 289
nanodiamonds
agglomerated 66
annealed 65
discrete 143
finished 51
fluorescing 280
fluorinated 187,192-194
industrial 61-63, 67
isolated 50
modified 272
nontoxic 296
purified 55



single digit 133
synthesized 44
nanographene 6, 206, 214, 215,
221
nanographite particles 213,
218-222,224
nanographites 6,22, 80, 164, 205,
206, 214, 215, 217, 219,
221-231, 233, 241
nanographite samples 164, 221,
224-226,229
nanoparticles 18, 20, 23,108, 111,
112,131,133, 169, 182, 185,
192,231, 233, 253, 254,
283-286
aggregated 162
clean 18
fluorescent 134
gold 283,284
identical 231
individual 231
iron 19,281, 284
silicon-coated iron oxide 284
single 24
nanopeapods 4, 6
nanotubes 4-6,12,13, 258, 269,
292,293
biotin-conjugated 292
monolayer 13
multilayer 12
single-wall 251
nitrogen-vacancy (NV) 129,131,
145, 258, 259, 280
NMR see nuclear magnetic
resonance
NMR spectrum 182,183, 186, 187,
190-192, 194
nuclear magnetic resonance (NMR)
69,79,158,159, 181, 183,
190, 191, 196, 197
nuclear spins 129, 157, 165, 166,
181-186, 193, 195, 196, 259,
282
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NV centers see nitrogen-vacancy
centers

nitrogen-vacancy centers (NV
centers) 129-132, 134, 137,
139, 141-143, 282

onions 4,11, 22,23
concentric 23
giant 11
optical density 110-112
orbital diamagnetism 212,213,
222,228,230,231,234
orbitals 2, 3,5,152,227,228
electronic 2
empty 7
hybridized 3
occupied 7
total 211
organelles 283,291, 297-299
cellular 301
rod-shaped 298
sac-like 298
organism 134, 283, 290, 291, 294,
296, 297
human 290, 295
living 251, 252,291, 297
oxidation 40, 41, 44, 48-51,
59-61, 65, 68, 76, 80, 81, 93,
253
acid 270
additional 39
complete 62, 68
liquid-phase 50
partial 92
selective 48
trial 68
oxidizer 39, 40, 48-50, 68, 276
active 51,75
aggressive 62
gas 48
inorganic 50
recirculating 52
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paramagnetic centers 159, 185,
186, 195, 223, 225
paramagnetic defects 159, 162,
163,227
paramagnetic ions 168, 185, 196,
197,226
particles
abrasive 248
agglomerated 92
aggregated 255
carbon 23
charged dispersed 107
colloidal 59
dense 77
dielectric 242
discharge-produced 10
dispersed 107
faceted 89
ferromagnetic 170
high-energy 11, 139
idealized 94
indistinguishable 231
interfacing 90
internalized 285
large 117,257,285
metal impurity 81
micron-size 63
multilayered 222
nanocarbon 257
nanographitic 164
nanometer-size 212
nanosized 83,214
nanosized HPHT 134
perfect onion 75
quasi-spherical 10,219
single-crystal micron-sized 20
spherical 10,111
spherical carbon onion 253
tungsten 288
phonon modes 123, 124, 218, 220
phonons 78, 79,123,124, 128,
185, 254
ballistic 257
zone-center 123

photonic crystals 118, 250, 251
PLA see pulsed laser ablation
planes 38,91-93,127,128, 163,
212,218
basal 228
crystal 46,74
crystallographic 75
curved graphene 218
curved nanographene 218
pressure-temperature 23
polymers 9, 14, 245-247,270, 273
biological 271
organic 244,272
thermoplastic 246
powders 46, 74, 81, 88, 158, 213,
222,292
aggregated 89
black 46
dry 246, 255
graphite 213
grayish 20
silica gel 276
probes 126,171,173,175,182,
201, 259, 283, 294
diagnostic 274
magnetic 171
fluorescent 280
intracellular 274
scanning magnetic 282
scanning nanoscale 282
proteins 134,271,272, 275, 276,
282, 283, 286, 287, 298-300
adaptive 300
attached 287
green fluorescent 289
membrane 299
risk marker 277
pulsed laser ablation (PLA) 18-20,
32

quantum dots 129, 134, 141, 279,
280, 283, 296



Raman scattering (RS) 78, 121,
123,221
Raman spectrum 75, 76, 79,
121-128, 141, 142, 220, 282
resins 244, 245, 272
epoxy 247
organic 272
RS see Raman scattering

samples 67, 69,74,77,78,125,
126,153,155-157, 159, 160,
163-165,167-175,192, 193,
196-199, 206-209, 223, 229,
230
air-saturated 173
complex 69
irradiated 135
milled 67
nanodiamond suspension 59
nonevacuated 175
polycrystalline 169, 184
standard 69
SAXS see small-angle X-ray
scattering
scale 82,160,183, 259
commercial 46,269
high-precision 69
industrial 25,51
macroscopic 56
nanosized 151
semi-industrial 12
semilog 196, 197
scanning tunneling microscopy
(STM) 216,217
scanning tunneling spectroscopy
(STS) 217
scattering 78, 80, 85, 108, 109,
111,112,114, 117,118,123,
220
electron 229
photon 221
small-angle X-ray 75, 126, 145
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shells 2, 6,46,77,78,80,81, 89,
92,94, 187,189
diffuse 56
disordered 195
electronic 3,211
hollow carbon 8
lower-density 91
particle surface 91
sp? 83,113,189,190
thick 46
water-tight 46
shock wave 21, 37, 38, 42,47, 288
signals 124, 142,156,157, 159,
161, 165,169,173,174,177,
192,196, 259
electric 258
electrical 250
intense 195
magnified 188
narrow 187
nuclear location 284
output 209
primary electric 208
singlet 157,159
sp? phase 79
small-angle X-ray scattering (SAXS)
75, 85,126, 140
sorbents 252, 275,276, 296
spectroscopy 121, 153,157,182,
216
electron energy loss 222
infrared 281
optical 157
scanning tunneling 217
time-resolved pulsed PL 139
transmission electron 55
spins
active 132
electronic 181
free 259
individual 224
interacting 173
isolated 225
localized 223, 224, 226



Index

neighboring 192
quasi-localized 224
single 130,260
uncompensated 152
unpaired 160

STM see scanning tunneling

microscopy

STS see scanning tunneling

spectroscopy

synthesis 8,12, 16,18, 37, 45, 46,

95,131, 158-160, 272
dry 60, 61, 88
explosion-based 45
ice 46
protein 299
solid-phase 272
wet 46

systems 23,43, 56, 63,105,113,

129,152-154, 161, 181, 182,
186, 223,227,252, 299
aromatic 230
backup 247
circulatory 290
depo-form 289
immune 278
living 279
metabolizing 294
nervous 290
real 181
three-level 259

TEM see transmission electron
microscopy
toxicity 52,134, 291-293
intrinsic 279
pulmonary 290
transformation 11, 21-24, 39,
163, 205
chemical 38,41
E. coli 288
explosive 39
genetic 288
nanodiamond-to-carbon onion
201
sequential 218
yeast 288
transmission electron microscopy
(TEM) 82,86,91,128,163

ultrasonic cavitation 20, 33
ultrasonic treatment 64, 65, 83,
84, 88, 249

X-ray diffraction (XRD) 68, 82, 86,
88, 126, 145,161,163

X-ray diffraction patterns 20, 47,
77

XRD see X-ray diffraction
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