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Appendix

A.1 Character Code Tables of Diamondoids

For the sake of completeness, we list the character tables of the

different point groups of the most common diamondoids.

Table A.1 Character code table

for the C1 point group

C1 E h = 1

A 1

Table A.2 Character code table for the Cs point group

Cs E σh h = 2

A’ 1 1 x , y, Rz x2, y2, z2, xy
A” 1 −1 z, Rx , Ry yz, zx

Table A.3 Character code table for the C2 point group

C2 E C2 h = 2

A 1 1 z, Rz x2, y2, z2, xy
B 1 −1 x , y, Rx , Ry yz, zx

Table A.4 Character code table for the C2ν point group

C2ν E C2 σν(xz) σ ′
ν(yz) h = 4

A1 1 1 1 1 z x2, y2, z2

A2 1 1 −1 −1 Rz xy
B1 1 −1 1 −1 x , Ry zx
B2 1 −1 −1 1 y, Rx yz
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Table A.5 Character code table for the C2h point group

C2h E C2(z) i σh h = 4

Ag 1 1 1 1 Rz x2, y2, z2, xy
Bg 1 −1 1 −1 Rx , Ry xz, yz
Au 1 1 −1 −1 z
Bu 1 −1 −1 1 x , y

Table A.6 Character code table for the D3d point group

D3d E 2C3 3C2 i 2S6 3σd h = 12

A1g 1 1 1 1 1 1 x2 + y2, z2

A2g 1 1 −1 1 1 −1 Rz

Eg 2 −1 0 2 −1 0 (Rx , Ry) (x2 − y2, xy) (zx , yz)

A1u 1 1 1 −1 −1 −1

A2u 1 1 −1 −1 −1 1 z
Eu 2 −1 0 −2 1 0 (x , y)

Table A.7 Character code table for the Td point group

D3d E 8C3 3C2 6S4 6σd h = 24

A1 1 1 1 1 1 x2 + y2 + z2

A2 1 1 1 −1 −1

E 2 −1 2 0 0 (2z2 − x2 − y2, x2 − y2)

T1 3 0 −1 1 −1 (Rx , Ry , Rz)

T2 3 0 −1 −1 1 (x , y, z) (xy, yz, zx)
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calibration curve, 145, 167–68

cancer treatment, 94

capacitance, 182

parasitic, 182

carbocation, 120

carbocation equilibration

reactions, 120

carbohydrates, 112

carbon, 7, 9–13, 19, 46, 56, 59, 84,

112, 189–90

amorphous, 10

sp2-hybridized, 165

sp3-hybridized, 165

carbon allotropes, 10

carbon atoms, 19, 47, 53, 57, 100,

147, 152–54

additional, 154

single, 152

carbon bonds, 149

carbon cages, 12, 38

carbon cage structure, 12

carbon chains, 19

linear, 10

carbon compounds, 84

carbon cycle, 111–12

carbon fragments, 151

carbon framework, 7, 12–13, 57

carbon ions, 156

carbon materials, 11, 70, 84

carbon nanomaterials, 7, 9, 11–12,

56, 68

carbon nanostructures, 11

sp3-hybridized, 11

carbon nanotube (CNT), 7, 10–12,

68, 70, 140

multiwall, 56

single-wall, 56

carbon sites, 152

carbon source, 40, 155, 184

carbon structures, recognizable,

111

carbon surface reactions, 110

carbon vacancies, 101

catagenesis, 85

catalysis, 128

catalysts, 121, 123–24, 126–29,

140

catamantanes

irregular, 30–31

linear, 32

regular, 31, 34

cavitation bubble, 158–59, 162
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cell autofluorescence, 101

cells, 6, 56, 85, 92, 101, 104, 142,

146, 161, 180

cubic, 45

inner, 160–62

living, 101

low-temperature, 45

outer, 160–61

photovoltaic, 6

primitive, 58

stainless steel, 161

cellular mechanisms, 101

cellular membranes, 90

centers, 13, 18, 23, 25, 100

color, 6

nitrogen vacancy, 100

chains, 19, 23

side, 87, 90

charge transfer mechanism, 98

CH bands, 184, 188

chemical formula, 26, 30–31,

33–34

chemical potentials, 46

chemical properties, 41–43, 45, 47,

49, 51, 53, 55, 174

chemical shifts, 79

chemical vapor deposition (CVD),

40, 151, 178, 184,

chemical waste, 141

chromatograms, 154, 180

classification, 9, 11, 13–19, 21, 23,

25–27, 29, 31, 33

graph-based, 31

systematic, 18

clustering, 99

molecular, 136

cluster ions, 134

cluster radicals, 134

clusters, 5, 39

high-density, 189

CNT, see carbon nanotube

CO2, 46, 50–51, 53, 112, 135–36,

159, 161, 170, 173–74, 178

high-density, 162

CO2 exchange, 112

CO2 gas, 162

coal, 110

organic, 113

codes, 25, 30, 37

dual graph, 169

dualist, 23–25, 30

cognitive capabilities, reduced, 89

collection trap, 163, 180

commercial adamantane, 163–64,

166

complexity, 69, 119, 121, 130

components

electronic, 3, 5

functional, 3–4

compositions, 39, 184

chemical, 115

ionic, 94

compounds, 112

adamantoid, 44

new, 42

polycyclic, 18

sugar, 112

compressibility, 136

compression loop, 160

computer algorithms, 21

concentration, 38, 53, 82, 110–11,

141, 165–67, 180–81

equilibrium drug, 88

estimated adamantane, 189

higher H2, 184

increased, 83

intracellular, 88

known, 145

lower, 189

condensates, solid, 110

condensation, 162

condensation loop, 143

conditions, 30, 53, 82, 85, 90, 111,

134, 137, 140–42, 144, 157,

161–62, 185, 189

ambient, 45, 102

atmospheric, 189

harsh, 140
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high-pressure, 50

preparation, 47

pressure-temperature, 50

conduction band minimum, 98

connectivity, 23, 31

cooling/heating circuit, 143, 160

cooling loop, 143

coordination, 33

coronamantanes, 26

correlation, 46

cosolvent, 163, 165, 169, 174

covalent bonding, 93

CP, see critical point

cracking, 82–83, 85, 110–11

cracking experiment, 114

cracking process, 85

critical point (CP), 134–36, 182

crude oil, 84, 109–10, 120–21, 146,

148–50, 164, 181

cryptophanes, 86

crystal, 37, 117

crystal lattice, 43, 74

crystalline adamantane, 58–59, 99

band structure of, 58

crystalline diamondoids, 60, 100

crystalline form, 77

crystallization, 117

crystal structures, 9, 34–37, 43–44,

161

crystal structures of adamantane,

36–37

crystal structures of diamondoids,

9, 35

cubic diamond lattice, 13

cucurbiturils, 86

current limiter, 137

curved structures, 12

CVD, see chemical vapor deposition

CVD process, 40

cycles, 19–20, 25–26, 139, 154

closed, 19–20, 22

largest closed, 21

longest, 21

longest closed, 20

cyclodecane, 14–15

cyclodextrins, 86

cycloheptatriene, 123, 125

cyclohexamantane, 43, 70–71

cyclohexane, 14–15, 30, 40, 52, 62,

135, 147, 162–70, 173–74,

180

cyclohexane concentration, 163

cyclohexane planes, 147

cyclohexane solutions, 144, 167–68

cyclohexane trap, 180, 185

cyclooctatetraene dimer, 126–27

cyclopentadiene, 122–24

DBD, see dielectric barrier

discharge

DBD

large-area, 139

needle-type, 140

DBD electrodes, 137–38

micromachined, 139

DBD microfluidic reactors, 190

DBD plasmas, 139–40

decamantane, 26, 35, 39, 42,

150–51, 156, 169, 171

compact, 171

decomposition, 40, 155, 173

deformation, 164

degeneration, reduced, 89

density, 53, 57–58, 63, 71, 76,

98–99, 135–36, 161

critical, 135

critical molar, 135

electron, 139

high, 134

high neutral, 139

density functional theory (DFT),

57, 63, 71, 76, 99

deposition, 5, 112, 157

depths, 82, 110, 112–13, 179

channel, 183

photon absorption, 158

thermal diffusion, 158
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derivates, 181

thiol, 66

derivatives, 79, 81–82, 84, 86, 88,

90, 92, 94, 96, 98, 100, 102,

104, 106, 154–55

methyl, 152, 154

possible, 154

trimethyl, 155

destruction, 85

rapid, 85

detonation synthesis, 40, 45, 93

DFT, see density functional theory

DFT calculations, 99

DFT simulations, 59

diamantane, 17–22, 24–25, 43–46,

50–53, 62–64, 68–69, 77–79,

113–14, 121–26, 144–45,

147–52, 154–56, 166–69,

173–74, 185–87

1-hydroxyl, 51

dissolved, 168

functionalized, 63–64, 74

refined, 117

retention time of, 169–70

solubility of, 53

standard, 166

diamantane concentration, 167–68

diamantane growth, 189

diamantane sources, 85

diamantane structure, 122

diamantane synthesis, 123, 125

diamond, 6, 9, 11–13, 45, 47,

57–58, 61, 68, 70, 96, 99–103,

105, 179, 182, 184

bucky, 39

cubic, 10, 13

hexagonal, 10

macroscopic, 12, 100

nanocrystalline, 184

ultrananocrystalline, 79, 184

diamond cages, 37, 64

diamond clusters, 39, 45, 47, 49

diamond core, 39, 158

diamond crystal lattice, 101

diamond defect, 103

diamond films, 184

diamond growth, 178

diamond hydrocarbons, 14, 38

diamondiods, 8, 21, 30, 33, 35, 42,

70, 76, 85, 96, 106, 129, 158,

169–70, 191

diamond lattice, 12–16, 18, 23, 120

diamond mechanosynthesis, 103

diamond molecules, 7, 38, 171

diamond nanocrystals, 38

diamondoid-based

mechanosynthesis toolset,

103

diamondoid baseline, 111

diamondoid cages, 17, 36, 61, 67,

146, 170

diamondoid clusters, 63

diamondoid concentration, 82, 111

diamondoid content, 113

diamondoid derivatives, 56, 94

diamondoid enantiomers, 115

diamondoid family, 31

diamondoid framework, 33

diamondoid groups, 31–32,

146–47

diamondoid homologues, 44

diamondoid hydrocarbons, 7,

12–14, 16–17

diamondoid LUMO, 98

diamondoid members, 19

diamondoid molecules, 70, 98

diamondoid monolayer structure,

96

diamondoid precursors, 114, 156

diamondoid reactions, 110, 121

diamondoids

alkylated, 147

branched, 23

chemically modified, 101

common, 193

complex, 21

dissociation of, 149–50

eluted, 168
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fingerprinting, 77

higher-order, 102, 174–75

large, 100

nanoscale, 96

nitrogen-functionalized, 95

nomenclature of, 7, 9

octahedral, 62

saturated, 50

smallest, 13, 79, 191

solid, 7

solubility of, 42, 50, 53

stable, 149–50

sulfur-doped, 63

symmetric, 35

diamondoid SAMs, 96–98

diamondoid separation process,

115

diamondoid size, 59–60, 63, 99,

102

diamondoid structure, 12–13, 22,

47, 57

complex, 21

stable, 150

diamondoid synthesis, 184, 190

diamondoid thiols, 65–66

diamondoid units, 93, 121

diamond particles, 38

diamond sensors, 103

diamond surface, 103

diamond synthesis, 185

diamond unit cell, 13, 100

dielectric barrier discharge (DBD),

137, 159, 174, 178, 189

dielectric barriers, 138–39, 141

dielectric constant, 98, 135

diethyl ether, 122

differential thermal analysis (DTA),

43

diffusivity, high, 134

dimensionality, 11

dimers, 152

dimethyladamantane, 114, 154–55

direction vectors, 23–24

discharge plasmas, electric, 129,

135

diseases, 87, 89–92, 104

brain-related, 89

common, 89

neurodegenerative, 86

dispersion, 38, 94

dissociate, 149, 154, 174

dissociation, 149, 165, 188

preferential, 174

dissociation energy, 149, 156

dissolution, 112

dopamine release, 90

doped diamondoids, 67

doping, 6

external, 99

internal, 99

push-pull, 99

doping strategies, 99

drug carriers, 56

drug delivery, 56, 92–93, 101

drug delivery systems, 93–94

drug molecules, 94

drugs, 87, 90–94, 106

active antiviral, 90

adamantane-based, 90

adsorption of, 93–94

pharmaceutical, 89–90

drugs lipophilicity, 90

DTA, see differential thermal

analysis

dual graphs, 23

dualist degree partition, 34

dualist graph codes, 23, 26

dualist graphs, 17–19, 22–26,

30–32

edges, 10–11, 14, 16–17, 23

cage structure, 64

shared, 17

electric discharges, 133, 136–37,

140–43, 145, 147, 149,

151–53, 155, 177, 180, 192
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electrode configuration, 138

electrode geometry, 139, 141, 143,

190

needle, 139

point-to-point, 139

electrodes, 137–39, 141–43, 179

arrayed mesh-type, 138

high-voltage, 139, 141

inner, 142

large-area-gap, 139

micromachined, 139

needle, 139–40

needle-type, 137

pointed, 137

electron densities, high, 139

electron emission, 95, 97–98

electronic circuits, 3

electronic structure, 10, 41–42, 57,

96, 191

electron ionization, 154

electron microscopy, 98, 110

electrons, 83, 97–99, 134, 158

unpaired, 152

elements, abundant, 7

elute, 170–71

elution times, 170

emission, 97, 100, 103, 184

narrow, 101

optical, 185

soft X-ray, 59

emission spectra, optical, 183–84

emitters, bright, 101

enantiomerism, 26

enantiomers, 68, 116

energy, 46–47, 58, 149

bonding, 188

ground-state, 188

high dissociation, 150

ionization, 77

kinetic, 97–98

lower, 59

orbital, 63, 66

total, 46

vibrational, 46

energy minima, 103, 120, 129

enthalpies, 44, 51

gas-phase, 187

standard, 44, 130

environmental fingerprinting, 82

environmental forensics, 82

environments, supercritical, 140

etching, 5, 49

electrochemical, 138

ethane, 50, 53, 135

ethanol, 95, 135

ethyl acetate, 52, 135

ethyladamantanes, 114

evaporation, 156

evolution, 3–4

evolution curve, 85

experimental conditions, 140, 142,

146, 162, 166, 180–84

experimental data, 53, 57

experimental equipment, 137

experimental measurements, 68

experimental Raman spectra,

70–74

experimental setup, 141–43, 160,

179

experimental spectra, 74

experiments, 82, 96, 102, 114,

149–51, 160–61

ablation, 163

batch, 145

batch-type, 148, 150

continuous-flow, 146

flow, 150

preliminary, 101

exploration, 50

gas reservoir, 81

explosives, 110

exposure, higher, 93

exposure time, 113

fabrication, 3, 39, 128–29, 157,

161, 192

synthetic, 122
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face-centered-cubic (fcc), 36–37

face-fused structures, 17

faces, 13–14, 16, 19, 23

shared, 16

fatty acids, 88

fcc, see face-centered-cubic

features

main, 57, 77, 167

spectral, 35, 68–69

vibrational, 68, 71

feature sizes, 4–5

Fermi level, 98

fields, 6, 8, 82, 100, 128, 159,

191–92

dipole, 103

electric, 137

fin-shaped, 3

plasma reaction, 136

technological, 7, 191

films, 99

diamondoid/bromide, 99

nanocrystalline, 38

self-adhesive UV photosensitive,

179

thin, 141

finFET, see fin-shaped field-effect

transistor

fin-shaped field-effect transistor

(finFET), 4–5

flow rates, 141–43, 146, 149–51,

178

fixed, 181

highest, 151

fluid, 50, 94, 134–35, 142, 158–59,

161–62

fluidic channels, 141, 179

fluid temperature, 142

fluorescent molecule, 6

fluorescent nanodiamonds, single,

101

formation energies, 47–48

formation mechanisms, 85

fractions, 38, 52

high-molecular-mass, 83

saturated oil, 85

solid mole, 51

fragmentation patterns, 185

fragments

carbon-containing, 190

hydrocarbon, 149

frequency, 90, 138, 142, 180

applied, 144, 181

ultrahigh, 190

fullerene C60, 68, 70

fullerene network, 152

fullerenes, 7, 10–12, 39, 152

functional groups, 38–39, 53, 57,

64, 90, 93, 99

functionality, 4

functionalization, 7, 33, 39, 41, 57,

61, 64, 74, 119, 126, 158

functionalization strategies, 63

functionalized diamondoids, 21,

76, 96

function of pressure, 43–44

function of solvent density, 50–51

function of time, 3, 113

furnace, 117

two-zone, 116–17

fused silica capillaries, 141, 143

gap distance, 137, 139, 142

gas chromatography, 77, 142,

166–67, 169, 171, 180

gas chromatography–mass

spectrometry (GC-MS), 166,

181

gas compositions, 180, 183–86,

190

gas condensates, 83, 115

natural, 82

gas constant, universal, 52

gaseous environments, 157

gaseous states, 136

gaseous systems, 53
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gases, 53, 82–84, 109, 111, 113,

115, 117, 134, 136, 159–61,

163, 178, 180, 187, 189

compressed, 161

natural, 50, 84, 106, 111, 191

normal, 110

perfect, 181

plasma, 187

pressurized, 161

reactant, 180

solubility of diamondoids in, 50

source, 179

gas exploration, 53, 110, 115

gas fields, 82

gas formation, 113

gas gap, 182

gas mixtures, 180–81, 185, 187

gas phase, 38

gas reservoirs, 8, 50, 77, 83, 85,

110–11, 128, 133

gas temperature, 137

gastrointestinal cramps, 89

gate widths, 5

reducing, 5

GC column, 172

GC-MS, see gas

chromatography–mass

spectrometry

GC-MS analyses, 149–50, 168,

171–72

GC-MS analysis, 151, 185

GC-MS mass spectra, 167

GC-MS measurements, 142, 146,

154, 168, 170–71, 174, 185,

188, 190

GC-MS retention times, 169, 172

GC-MS scan mode, 152

GC-MS scan rate, 168

GC-MS signals, 169

GC-MS SIM, 147

GC-MS SIM peak area, 168

GC-MS spectra, 156

GC-MS spectra analysis, 154

GC-MS spectra of diamondoids,

147

GC-MS spectrum of diamantane,

147

GC oven temperature, 170, 172

GC retention time, 144, 148, 152

Ge nanoparticles, 97

genetic material, 88

geological times, long, 113

glass, 113, 179

glass microreactors, 179

glass slides, 182

glutamate, 89–90

gold, 6, 98

gold nanoparticles, 161

graphene, 7, 10–12

graphene precursor, 11

graphite, 6, 10–11, 45, 68, 70

highly oriented pyrolitic, 162

groups, 12, 15–17, 32, 34, 43, 45,

81, 95, 128, 146–47, 149–51,

161, 170–71

corresponding space, 37

electron-withdrawing, 99

first, 147, 150

higher, 32

last, 17

main, 15–16, 26

new, 31

oxygen-containing, 38

point, 30, 193–94

polar, 50

propyl, 154

secondary, 34

single thiol, 65

space, 37, 45

symmetry, 35

trimethylenemethane, 30

growth, 40, 116, 150, 152, 159,

178, 184

closed network, 152

continuous gas-phase, 178

conventional CVD, 184

diamond film, 86, 151
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diamondoid, 156

nanocrystal, 157

nucleation, 159

selective, 156

growth mechanism, 40, 155

guest molecules, 86

HABst tool, 103, 105

Hβ emission, 184

H/C ratio, 174

heat, 124, 126–27, 136

desorption, 94

heat capacity, 135

heat exchange, rapid, 141

heating, rapid, 160

heating circuit, 143

heating element, 117

heat resistance

high, 82

increased, 95

heptacyclooctadecanes, 127–28

heptamantane, 24–25, 30, 73,

148–51, 169

heptane, 52, 135

herpes zoster neuralgia, 87

heteroatoms, 61

hexamantane, 26, 30, 61, 68,

148–51, 163–64, 169–71

hexogen molecules, 40

H-functionalized diamondoids, 41

higher diamondoids, 17–18, 35,

77–78, 106, 109, 111, 116,

119–20, 128, 142, 147, 149,

152, 156, 191–92

synthesis of, 120, 126

unsubstituted, 171

highest occupied molecular orbital

(HOMO), 42, 59–60, 66

high-frequency torch, 139

highly oriented pyrolytic graphite

(HOPG), 158, 162

high-performance liquid

chromatography (HPLC),

115–17

high-pressure cell, 143, 159–62

high-pressure equipment,

specialized, 177–78

high-pressure pump, 161

high-temperature polymers, 95

high-voltage amplifier, 180

histidine residue, 88

HIV, see human immunodeficiency

virus

HOMO, see highest occupied

molecular orbital

homoadamantane, 153–54

HOMO-LUMO gap, 59, 64–65

relative, 67

HOPG, see highly oriented pyrolytic

graphite

HOPG targets, 163

host–guest chemistry, 6, 86–87

HPLC

reverse-phase, 116

selective, 115–16

shape-selective, 116

HPLC, see high-performance liquid

chromatography

human immunodeficiency virus

(HIV), 86, 92

hybridizations, 7, 9–12, 70

hybrids, 10

hydrocarbon radicals, 151

hydrocarbons, 13–15, 85, 110,

165

diamond-structured, 165

multiringed terpene, 83

nondiamondoid, 14–15, 166,

173

polycyclic, 83–84

polycyclic aromatic, 53

hydrogen, 38, 47–48, 152, 178,

180–81, 188

abstracting, 103

atomic, 184
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hydrogen abstraction, 105, 187

repeated, 189–90

hydrogenation, 123

hydrogen atoms, 12–13, 18, 39, 46,

67, 103, 147, 149, 152,

154–55

axial, 30

hydrogen bonds, 86, 88

dangling, 156

hydrogen content, 45

hydrogen coverage, 47

hydrogen removal, 152

hydrogen terminations, 7, 14, 42,

47, 64, 105, 145, 156

complete, 39, 49

hydrophobic interactions, 86

hysteresis, large, 43

imaging, 101, 103

real-time, 101

impairment scores, 89

implementation, 101

impurities, 117

inactive mode, 74

incontinence, 89

indicators, 111

indices, lowest, 24

indirect-bandgap materials, 100

indium tin oxide (ITO), 141,

179

industrial applications, 5

inertness, 55–56

infections, 91

influenza, 87–88, 90

influenza virus, 86–88

infrared spectra, 68, 71, 76

intensities, 61, 145, 153, 165–66,

184, 187

area, 145

fluorescence, 103

high, 160

reduced, 117

intensity peak, highest, 154

intensity ratio, 144

interlayer distance, 115

intermediate structures, 152, 154

intermolecular level, 57

intermolecular packing, 43

intersection, 62

interstellar dust, 38

ionization degree, 139–40

ionization potential (IP), 64–65

ionized cluster, 134

ionized molecule, double, 77

IP, see ionization potential

IP trend, 65

irradiation, 158, 161

isolation, 43, 106–7, 109–10, 112,

114, 116, 150

isomers, 30–31, 50, 120, 123, 127,

170–71

ITO, see indium tin oxide

ITO film, 143

IUPAC names, 21

official, 19, 32

Katz dimer, 123–24

kerogen component, 113

kerogens, 84–85, 111–12, 114

organic, 85

kinetics, 94

laboratories, scientific, 5

laser, 160, 162–63

pulsed, 160

laser ablation, pulsed, 157, 159–60

laser pulse, 157–59, 161

femtosecond, 157

laser spot, 160

leakage currents, 5

Lewis acid, 83, 122

Lewis acid catalyst, 83

Lewis base, 83

light, pulsed laser, 160

lightheadedness, 88
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light sources, 4–5, 69

polarized, 68

pulsed, 98

Li ion batteries, 6

limitations, 4–5, 129

linear chain, 12

linear combination, 10

linear fit, 62

linear molecules, 70

linear regression, 145

linear structures, 12

lipidic membranes, 92

lipids, 88, 90, 93

lipophilicity, 92

liquefaction loop, 160–62

liquid-based chemistry synthesis,

189

liquid CO2, 162

liquid nitrogen, 161–62

liquid phase, 134

liquids, 45–46, 83, 134, 136,

158–59, 161

confining, 157

liquid states, 136

liquid trap, 161

liquid water, 158

lithography, 4, 179

electron beam, 98

local energy maxima, 149

local minima, 111

long-term annealing, 49

lower diamondoids, 17–18, 24–26,

35–36, 43, 60, 68–69, 71,

77–78, 83–85, 111, 119–20,

128, 147, 149, 152

lower diamondoid synthesis, 120,

128

lower-energy levels, 98

lowest unoccupied molecular

orbital (LUMO), 42, 59–60, 66,

97–98

low-frequency domains, 71

low-temperature phase, 45

LUMO, see lowest unoccupied

molecular orbital

macrodiamonds, 102, 110

macromolecules, 93, 112

macroreactors, 178

macroscale diamonds, 8, 57

macroscale reactors, 141

macroscale reactor systems, 178

macroscopic masks, 4

magnetic fields, 102–3

magnetic properties, 9

magnetic resonance force

microscopy (MRFM), 102

magnetic signals, 102

magnetism-based data storage, 102

mass spectra, 57, 77–78, 144–45,

147, 153–55, 166–67, 171–72,

180, 185–86

experimental, 181

reference, 181

mass spectrometer, 154, 156

mass spectrometry, 77, 142,

166–67, 169, 171, 180

mass spectrum, 144–45, 147–48,

152–54, 167, 174, 185–86

reference, 153

material ejection, 157–58

materials processing, 134, 157

materials synthesis, 141

material transistors, 6

maturation levels, higher, 85

maturity, 82–83

maximal exposure, 94

maximum

local, 147

valence band, 58

maximum energy, 163

maximum fluence, 163

mechanosynthesis, 105

diamondoid-based, 104

media, 134, 159

high-pressure, 136
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medicine, 7, 55–56, 81, 86–87, 89,

91, 93–94, 105, 191

medium, 168, 174

high-pressure, 157

melanoid reaction, 112

melting points, 36

memantine, 87–88, 90

metabolism, 56

metallic coatings, 96

metallic nanoparticles, 6–7, 56,

158, 178

metal nanoparticles, noble, 161

metals, heavy, 94

meteorites, 38, 45, 110

methane, 14, 47, 50, 84, 178,

180–81

methanol, 95, 135

methods

advanced refinement, 116

conventional organic chemical,

174

conventional organic chemical

synthesis, 111

conventional top-down

fabrication, 5

spectroscopic, 57

vibrational spectroscopy, 77, 79

methyladamantanes, 114, 152, 187

methyl attachment, 152, 189

methyldiamantanes, 111, 114

methyl groups, 152, 154, 156, 189

methyl radicals, 152, 155–56

micoreactor channel, 179

microcapillary reactors, 142, 144

microchannels, 179, 182

microchip reactors, 179

microelectronic devices, 157

microfluidic reactor, 178–79, 182

high-pressure, 178, 180

microfluidic reactor systems, 141

microplasma reactors, 177, 179,

182

atmospheric-pressure, 178

continuous-flow, 178

high-pressure, 178

microcapillary, 145

microplasmas, 131, 133, 156, 178

high-pressure microfluidic, 178

microreactors, 141, 156, 180–81

continuous-flow, 178

custom-made chip, 179

quartz, 179

microreactor systems, 141–43, 178

microscale reactors, 141, 189

microscopic fluid structure, 136

minerals, clay, 113

models, 52, 89, 113

ball-and-stick, 42

modes, 70

active vibration, 164

symmetric, 69

mode spectra, 147

modifications, 61, 74

molecular diamonds, 12

molecular formula, 33–34, 169

molecular fossils, 111

molecular ion, 77–78, 144, 147,

186

charged, 171

molecular ion base peaks, strong,

147

molecular ion peak, 145, 153–54,

167, 170, 172, 185

large, 172

prominent, 77

respective, 154

strong, 171

molecular level, 103

molecular machines, 101, 103

molecular masses, 13, 30–31, 36,

148, 180

relative, 144, 146–48, 152, 154,

185

molecular mechanics, 43, 89

molecular processes, 6

molecular robots, 104

molecular rotors, 103



January 4, 2017 17:4 PSP Book - 9in x 6in Diamondoids-index

Index 235

molecular structures, 13–14,

16–18, 21, 32, 35–36, 41, 64,

67, 87, 90, 92–93, 95–97,

103–4, 151, 153

regular, 36

well-defined, 94

molecular symmetries, 7

molecular symmetry, 34–35, 37

molecular weight (MW), 31–32, 82,

142, 146, 166, 169–74

molecules, 13–15, 17, 19–20,

25–26, 34–35, 39, 43, 45, 59,

63, 134, 147, 150, 170, 174

absorbed, 115

base, 147

closed-shell, 77

guest, 86

host, 86

hydrocarbon, 172

ionized, 77

isolated, 60, 74

large, 85, 112

organic, 103

monocarbon radicals, 40

monochromatic electron

photoemission, 96

monocrystal, 94

monolayers, 93, 103

self-assembled, 96–98

montmorillonite, 113, 115

Moore’s law, 3–4

morphological behaviors, 96

morphology, 99, 178

motor ability, 89

motor capacities, 89

MRFM, see magnetic resonance

force microscopy

MW, see molecular weight

MW groups, 170–73

naming conventions, 18, 191

naming scheme, 18

systematic IUPAC, 18

nanocrystals, 103

silicon, 161

nanodiamond, 158

nanodiamond formation, 110

nanodiamondoids, 45, 56

nanodiamond particles, 94, 158

commercial, 93

nanodiamond purity, 94

nanodiamonds, 7–12, 38–40,

47–49, 55–57, 85, 93–94,

100–102, 105, 158, 177–78

applications of, 94

detonation, 38

doped, 38

faceted, 49

nanodiamond structure, stable, 48

nanodiamond synthesis, 39, 158

nanoelectronics, 7, 191

nanomarkers, 6

nanomaterials, 5, 7, 81, 129, 156,

159, 192

nanomedicine, 104

nanometers, 3, 5

nanoparticles, 4, 6, 55, 158, 161

fluorescent, 6

semiconductor, 6

nanorobots, 101, 103–4

nanoscale, 10–11

nanosecond lasers, 157

nanosecond pulses, 157

nanoseconds, 137

nanostructures, self-assembled, 95

nanotechnology, 9, 81, 94–95, 97,

99, 103

nanowires, 4–5

semiconductor, 178

tungsten oxide, 139

naphthalene, 53

natural gas production, 50

natural sources, 84, 109–11, 113

NEA, see negative electron affinity

NEA of diamondoids, 97

near-edge X-ray absorption fine

structure (NEXAFS), 97
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needles, 138

needle-type DBD, 138

negative electron affinity (NEA),

96, 98–99

neurotransmitter, 89

neutral radicals, 184, 189

NEXAFS, see near-edge X-ray

absorption fine structure

nitric acid, 39

nitrogen, 38, 100

nitrogen impurities, 101

nitrogen vacancy (NV), 100

nitrogen vacancy defects, 6

NMDA, see N-methlyl-D-aspartate

NMDA antagonist, 90

NMDA receptor, 89

NMDA receptor modulator, 92

N-methlyl-D-aspartate (NMDA), 89

NMR, see nuclear magnetic

resonance

nomenclature, 9–10, 12, 14, 16–18,

20, 22–24, 26, 28, 30, 32, 34,

36, 38, 40

nondiamondoids, 13–14, 116, 166,

174

nonequilibrium, 137

nonlinear molecules, 70

nonplanar transistor designs, 3

nontoxicity, 7

nonuniform size, 39

norbornene, 122–24

norbornene dimer, 122–23

nuclear magnetic resonance

(NMR), 79

nucleic acids, 93

NV, see nitrogen vacancy

NV centers, 100–103, 106

NV color centers, 102

NV defect, 102

observation, 45, 149

observed spectra, 154, 173

octadecane, 21–22

octamantanes, 148, 150–51, 169

OES, see optical emission

spectroscopy

OES measurements, 184–85

oil, 8, 50, 77, 81–85, 110–11,

113–15, 117, 121

natural, 85, 110–11, 128, 133

uncracked, 111

oil condensates, 115–16

oil deadline, 82, 110

oil destruction, 82

oil exploration, 50, 82–83, 85

oil formation, 114

oil generation, 113

oil reservoirs, 50, 53, 84, 106,

109–12, 114, 116, 191

oil sources, 110

oil spills, 83

optical emission spectroscopy

(OES), 181, 183, 185, 188

optimization, 3–4

optoelectronics, 82

orbitals, 10–11, 59

hybridized, 10

lowest unoccupied, 59

lowest unoccupied molecular,

42, 97

sp3-hybridized, 11

valence, 10

order, 3, 5, 35, 38, 77–78, 110–11,

120, 122–23, 137, 139, 142,

147–49, 182, 189, 192

organic chemistry, 50, 133, 192

organic chemistry synthesis,

conventional, 190

organic compounds, soluble, 112

organic material, 85, 103, 112

organic matter, 85, 111–12

organic precursors, 83

organic solvents, 41–42, 50, 85,

112

organic synthesis, 106, 120–21,

130

conventional, 122, 129
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organic synthesis of diamondoids,

119–20, 122, 124, 126,

128–30, 133

organisms, 6, 56, 93–94, 112

living, 85

oil precursor, 111

organs, 6, 56–57

orientation, 97

orthorhombic, 36–37

oscilloscope, 143

outlet, 143, 160–61, 179, 182

outlet zones, 182

overloading, 94

overstimulation, 89–90

oxidation, 93, 112

direct, 111

oxidizing acids, 112

oxidizing agents, 85

oxygen, 38, 49

PAH, see polycylcic aromatic

hydrocarbon

paraffin, 165, 172

parallel microchannels, 181

Parkinson patients, 89–90

Parkinson’s disease, 89–90, 106

particle diameter, 47

particles, 60, 99, 117

fluorescent, 6

solid, 142

particle sizes, 38, 48, 141

partition coefficient, higher, 88

partitions, corresponding, 33

patients, 89–90

patterning, 5–6

peak areas, 188

peak intensity, 72–73, 145

integrated TIC, 186

peaks, 34, 68, 71, 77–78, 142, 144,

147–48, 152, 154, 165–66,

168, 171–73, 181, 185–86

absorbance, 117

additional, 74

base, 186

current, 182

discharge, 182

distinctive, 35

dominant, 186

fragment, 167, 172, 186

large, 144

largest, 154

observed, 172

prominent, 184–85

strong, 165–66

well-resolved, 163

pentacyclotetradecane, 125

pentamantane, 18, 23, 26, 30–31,

35–37, 61–62, 67–68, 72–74,

147–51

perimantanes, 25–28, 32

petroleum, 82, 85, 110, 113, 170

petroleum reservoirs, 82

pharmaceutics, 7, 56, 81–82,

86–87, 89–91, 93, 191

phase change, 43, 45

phase diagrams, 45, 134

phases, 44–45, 134

gaseous, 134, 136

solid, 34–35, 45–46

phenanthrene, 53, 55

perhydrogenated, 83–84

phonons, 98, 158

photocathode device, 99

photocathodes, 98

photochemical, 156

photoelectron, 98

photoelectron emission, 98

monochromatic, 96

spontaneous, 98

photoelectron emission spectra, 97

photoemission spectra, 96

photo-ion, 61–62

photo-ionization level, 62

photons, 98, 100, 158

photopolymers, 95

photoresists, 95–96

photosensitizing agents, 122
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physiological action, 89

pillararenes, 86

PLA, see pulsed laser ablation

PLA plasmas, 158

plasma activation, 156

plasma chemistry, 5, 190

plasma conditions, 184

plasma CVD, 151

plasma emission, 184

plasma formation mechanism, 158

plasma gas chemistry, 187

plasma gas compositions, 188

plasma generation, 136–37, 139,

143, 182

plasma microreactors, 178, 189

atmospheric-pressure, 192

high-pressure, 143

plasma plume, 157–59

plasmas, 8, 134, 136–37, 139–40,

142, 156–57, 159–60, 162,

177, 179, 181–82, 188–90,

192

conventional gaseous, 134

gaseous, 134

low-temperature, 137, 139

reactive, 139

plasma species, 190

plastic phase, premelting, 69

platinum, 123, 128

platinum dioxide, 122

polar, 38, 53, 116

polar compounds, 115–16

polar fractions, 84

polarization tensor, 74

polar solvents, 51, 53

polycylcic aromatic hydrocarbon

(PAH), 53

polymerization, 112

polymers, 85, 95, 112

nanocomposite, 95

polysaccharides, 93

polyynes, 11–12

porous networks, 102

positions, 19–21, 23, 31–32, 57, 64,

66, 117, 156, 182

median, 66

relative energy, 59

powder blasting, 179

power consumption, 142, 182

power supply, 138

precipitation, 112

precursor gases, 184

precursors, 40, 120–29, 133,

142–43, 156, 178, 189

main, 111–12

precursor size, 178

predictions, 5, 185

premature release, 94

presolar origin, 110

pressure, 43–44, 46, 53, 85,

134–35, 141–44, 158, 160–61,

163, 180–81, 184, 189

effect of, 43, 76

high, 43, 53, 137, 140–41, 159,

190

sublimation, 55

pressure conditions, 50

pressure indicators, 180

pressure range, 54, 137

pressure sensor, 161

pressure values, 142, 158

probes, 81

fluorescent, 56

high-voltage, 143

small magnetic, 102

processes, 6, 98, 100, 111, 113, 155

adsorption/desorption, 93

batch-type, 178

continuous-flow, 178

conventional microfabrication, 5

conventional SCF, 140

electron ionization, 154

microbiological, 111

natural, 111

nonequilibrium, 158

plasma-based, 190

process flow diagram, 143
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processing, 4–5

biological, 112

products, 77, 95, 142, 144–45, 150,

153, 163–68, 174, 180,

185–87, 190

gaseous, 156

intermediate, 123, 142, 151,

154, 156

natural, 111

reaction, 174

side, 120

proliferation, 22

properties, 13, 45, 57, 81, 87–88,

94, 104, 135–36, 158

attractive, 92

basic, 11

electronic, 57

main, 134, 137

molecular, 137

physicochemical, 156

special, 81

structural, 43

thermophysical, 136

transport, 136

vibrational, 191

prophylaxis, 88

propyladamantanes, 154

proteins, 93–94, 112

proton spins, 103

pulsed laser ablation (PLA), 136,

152, 157–75, 178, 190

pulsed laser ablation plasmas, 136,

178

pulsed laser ablation processes,

190

pulsed laser plasmas, 129, 133,

157–62, 164, 166, 168, 170,

172, 177, 192

pulse width, 163

purification, 39, 50, 109

chemical, 39

purification process, 116

purification techniques, 117

purified material, 77

purity, 94, 144, 162, 166

high, 38

pyrobitumen, 82–83, 111

pyrolysis, 115–16, 163–64, 166,

172–73

pyrolysis experiments, 172–73

quantities, 35, 77–78, 88–89, 129,

139, 177, 186, 188, 190–92

large, 44, 56, 77, 106, 123

lower, 185, 190

small, 77

quantum communication, 8,

100–102, 106

quantum computing, 8, 101–2, 106

quantum optics, 102

quantum revolution, 100

quartz tube, 117

sealed, 117

racemic mixture, 69

radicals, basic, 40

radio frequency (RF), 137, 139

Raman and infrared spectra, 71

Raman measurements, 35

Raman peaks, intense, 166

Raman scattering, 74, 165

Raman shift, 70–74, 76, 164

Raman signal, 165

Raman spectra, 68–71, 74, 76–77,

142, 163–65, 174

characteristic, 71

measured, 165

real, 74

Raman spectroscopy, 35, 68, 70

Raman spectrum, 163

Raman wavelengths, 71

range, 7, 38, 49, 81–82, 89, 91, 105,

142, 157, 163, 165, 169,

180–82, 184, 191

low frequency, 74

maturity, 85
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microwave, 190

wavenumber, 165

rates

fast heating, 171

optical, 103

production, 166–67, 173–74

repetition, 140, 163

scan, 171

ratio

high H/C, 174

mass-to-charge, 144

signal-to-noise, 168

reaction intermediates, 111, 129,

155, 180–81, 185–87, 189

reaction mechanisms, 126, 185,

189

reaction pathways, 111, 129–30,

133, 156

reactions, 49, 83, 120–29, 149,

152, 174, 178, 189

batch-type, 149

chemical, 134, 141

competing, 174

dissociation, 150

flow-type, 150

free-radical, 152

stepwise, 190

ultrafast, 141

reaction schemes, 121–25, 128,

130

reaction steps, 122, 126, 187

reaction volumes, small, 141

reactivity, 31, 33, 42

reactor, 141, 143, 178–80, 182

reactor geometry, 181

reactors, large-scale, 141

rearrangements, 126–28

carbocation, 83

catalyzed, 83–84

solid catalyst-mediated, 128

stabilomeric, 122

receptor/ion-channel complexes,

90

receptors, 89–90

region, 44, 71–73, 109, 111

high-energy, 165–66

high-wavenumber, 166

low-energy, 165

near-infrared, 101

relationship, energy dispersion, 60

reproducibility, 141, 178

reservoirs, 106, 109, 111, 113, 191

residence times, 141, 144, 151,

156, 181

increasing, 151

longest, 150–51

shortest, 151

resin, 84–85, 95

resistive heaters, 180

resolution, 5, 171

lower scanning, 172

nanometer, 103

retention, relative, 172

retention times, 144–45, 147, 153,

166–67, 169, 171–72, 181,

185, 187

distinct, 170

GC-MS, 168

reference, 170

relative, 169–70

reuptake, diminished, 89

RF, see radio frequency

RF plasmas, 139

rimantadine, 87–89

rings, 127, 153

closed, 19, 21

rocks, 85

sedimentary, 84–85, 112–13

silicate, 112

room temperature, 45, 101, 103,

135, 159, 165

rotary pump, 180

route, synthetic, 128

safety, improved, 141

samples

collected, 180
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mouse, 57

purified, 77

reference, 186

refined, 117

refined diamantane, 117

standard, 144–45, 147, 166–67,

185–86

synthesized, 185

sample solution, 168

SAMs, large-area, 96

SAM, see self-assembled monolayer

scaffolds, 87, 90

scale

atomic, 102

color, 135

industrial, 191

macroscopic, 10

nanometer, 103

scan mode, 180

scanning probe, 103

scan times, 171

SCF, see supercritical fluid

properties of, 136

SCF conditions, 140, 161

SCF media, 159

SCF medium, 161

SCF microfluidic reactors, 156

SCF phases, 135–36

SCF plasma microreactor, 156

SCF plasmas, 134, 140, 148–50,

155

SCF plasma synthesis, 140

SCF synthesis, 140

scissions, 19

S-doped diamondoids, 66

sediments, 85, 110, 112

SAM, see self-assembled

monolayer, 96–98

supercritical fluid (SCF), 133–34,

136–37, 139, 141, 159, 161,

175, 177, 189–90

TIC, see total ion chromatogram

total ion chromatogram (TIC), 180,

188

von Baeyer designation, 21

von Baeyer names, 21
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Over the past few decades, carbon nanomaterials, most commonly fullerenes, carbon 
nanotubes, and graphene, have gained increasing interest in both science and 
industry, due to their advantageous properties that make them attractive for many 
applications in nanotechnology. Another class of the carbon nanomaterials family 
that has slowly been gaining (re)newed interest is diamond molecules, also called 
diamondoids, which consist of polycyclic carbon cages that can be superimposed 
on a cubic diamond lattice. Derivatives of diamondoids are used in pharmaceutics, 
but due to their high promising properties—well-defined structures, high thermal 
and chemical stability, negative electron affinity, and the possibility to tune their 
bandgap—diamondoids could also serve as molecular building blocks in future 
nanodevices. 

This book is the first of its kind to give an exhaustive overview of the structures, 
properties, and current and possible future applications of diamondoids. It contains 
a brief historical account of diamondoids, from the discovery of the first diamondoid 
member, adamantane, to the isolation of higher diamondoids about a decade ago. 
It summarizes the different approaches to synthesizing diamondoids. In particular, 
current research on conventional organic synthesis and new approaches based on 
microplasmas generated in high-pressure and supercritical fluids are reviewed and 
the advantages and disadvantages compared to conventional methods described. 
The book will serve as a reference for advanced undergraduate- and graduate-
level students in chemistry, physics, materials science, and nanotechnology and 
researchers in macromolecular science, nanotechnology, chemistry, biology, and 
medicine, especially those with an interest in nanoparticles. 
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Prof. Terashima in the Department of Advanced Materials Science 
at the University of Tokyo, Japan, where he is currently assistant 
professor. His current research focuses on cryoplasmas and plasmas 
in supercritical fluids and their application to materials processing.

Kazuo Terashima received his ME and PhD in metallurgy and materials 
science from the University of Tokyo in 1984 and 1988, respectively. 
From 1993 to 1995, he was a guest professor at the University of Basel, 
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materials science. His main research focuses on microplasmas and their 
application to exotic plasmas, such as supercritical fluid plasmas and 
cryoplasmas. 
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