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cyclo-oligomerization 37
cyclopropenone 77
cyclopropylidene 77
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— problem 81
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hydrogen fluoride 228
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hydrothermal conversion
—olivine 134
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Ixion 104ff, 178

J

J-coupling 64
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Jeans’ mass 18

Jovian planet 100, 146
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Jupiter 106, 176ft.
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- body and orbital characteristics 102
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— magnetic field 183

— troposphere 183, 210
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kaolinite 179

Keplerate 229

Kepler’s laws 1

kieserite 138
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KREEP-rich magma 108
Kuiper belt 103, 176
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L class star  203ff.

L subdwarf 210
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lambda-doubling 69

large Magellanic Cloud 41

Large Molecular Heimat 76, 263

last uniform common ancestor
(LUCA) 216ff, 236

late heavy bombardment 100, 186
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Leo 78
lepton 9
life

— extreme condition 230
—origin  213ff.

— water 226

limestone 137

limonite 130

liquid surface 145

lithoautotrophs 235

lonsdalite  154f.
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Lunar cataclysm 213
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Lyman series 63
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magma
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magnesium hydroxides 134
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magnetite  126ft., 150, 269
—crystal  270f.

magnetosomes 244
magnetotactic bacteria 244
Makemake 103ff., 178f.
malachite 249

marcasite 242
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Mars 58, 106, 126ff., 267ff.
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— Moons 127
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— nightglow 144
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— Phobos and Deimos 107, 127ff.
—radicals 143

— sulfates 137

— surface chemistry 129
—trojans 103, 127
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medium-energy Solar neutrinos 28
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— chondrites (C) 150ff.

— Cltype 167
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—Mars 131f.
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— stony-iron 152
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methane 93, 248, 269

— clathrates 227

— Mars  133f.
— photolysis 184
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chemolithoautotrophs 232
methanofuran 136
methanogenesis  134ff.
methanogenic bacteria 237
methanogens 2371f.
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methyl-cobalamine 244
S-methyl-ethanesulfonate 239
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methylmethanofuran 136
2-methylpyrimidine 258
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methylyne radicals 68

micas 120
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micrometeorites 162
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Miller-Urey experiment 241ft., 274
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—comet 175
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moon 101
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Murchison meteorite 152ff., 166, 255ff.
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neutral exchange 53, 173
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neutron capture 30f.
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(NADPH) 224

nightglow 144
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nitrogen oxide 143f.
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non-carbon life form 220

nonaqueous life form 220
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nucleosynthesis  9f.
number density 4, 119
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OGLE (optical gravitational lensing
experiment) 206

oligomerization 260

oligophosphate 254

olivine 110, 126ff., 138, 150, 163

- Fe-rich 175

— hydrothermal conversion 134

— magnesium-rich 151

olivine-rich basalt 109

Oort cloud 76, 103

open clusters 42

€ Ophiuchi 73

Orcus 103ff., 178

organic matter

— insoluble (IOM) 156f.

—labile 156

— refractory 156

Orgueil meteorite 161, 265

Orion 63

orthosilicate 126

oxygen 29,77, 190, 248

oxygen burning 29

oxygen family 54f.

ozone 142

p
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p-process 31
panspermia 213, 275
paraffin 86

Parker instability 36
Paschen series 63
pentlandite 242
peptide 259
peptide nucleic acid (PNA) 255
perchlorates 131
perihelion 104

{ Persei 68

Phobos 107, 1271f.
phosphabenzene 224
phosphane 183, 223
phosphate

— biological role 220
—ester 224f.

— mobile 254
phosphines 223
phospholipids 225
phosphorine 224

photochemistry 184
photodetachment 53
photodisintegration  30f.

photodissociation 38, 54, 121f., 166ff., 188

— carbon dioxide 121, 142

photolysis 143

—ammonia 185

— methane 184

photon

— high-energy 11

photosynthesis 239

phyllosilicate 138, 150, 176ft., 222

physical sputtering 114

piezophiles 235

pigeonite 151

pion 11

pioneer organism 220, 242f., 274

Piscis Austrinus 208

pL-planet 210

plagioclase feldspar 108f.

Planck epoch 8

planet

— definition 101

planetary nebula (PN) 21f,, 43, 71

planetisimals  99f.

Pleiades 42

Pluto 103ff,, 177

Pluto—Charon system 177

pM-planet 210

polyaromatic hydrocarbon 270

polycyclic aromatic hydrocarbon (PAH)
68, 85f., 131, 163

— AGB star 158

polymict ureilite 151

polyoxidometalate (POM) 229

polyoxidomolybdate 229

polyphosphazene 223

polyynes 49ff.

population I star 12, 29ff.

population II star 12

population IIT star 11f.

population III.1 star 11f.

population II1.2 star  11f.

porphyrinogenic ligand system 238

positron 9, 31

postasymptotic giant star 71

power law 70

pp (proton—proton) chain 25

pre-supernova

— explosive collapse 33

preplanetary nebula (PPN) 35ff.,, 50

presolar grain 162

primeval atom 7
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propionitrile 91
propyne 184

protein 219

proton 9, 31

proton affinity 66
proton capture 30
protoplanetary disc 50
protoplanetary nebula 50
protostar 25

Proxima Centauri 104
pulsar 23f.

—radio 24

—yray 24

purine 250ff.
pyrimidine 250ff.
pyrite  123fF, 234ff, 251
pyroclastic glasses 108
pyroxene 131, 151, 163, 175
pyrrhotite 126, 242
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QBlos (cubewanos) 177
Quaoar 103ff., 178
quark 8

quark—gluon plasma 8
quartz  222f.

quasar 23
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r (rapid)-process  30ff.
radiative association 53
radiative attachment 79
radiative combination 92
radiative decay 65

radiative dissociation 79
radiative electron attachment

78

radiative recombination 53, 143

radio pulsar 24
radiolysis  187ff.
rapid-process, see r-process
yray 11

yray pulsar 24
re-equilibration 174
reaction network 54ff.
red dwarf 23, 207

red giant 24, 71

red supergiant 46
red-shifted radiation 7
reflection nebula 45, 94
refractory organic matter 156
regolith 109, 138
reproduction 215
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retrograde rotation 116
Rhizobium 246

ribose 250

RNA (ribonucleic acid) 216ff.
RNA polymerase 217

RNA world 219

rotational quantum number 64
rp-process  30ff.

rutile 142, 163
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s (slow)-process  30ff., 166
salt-induced peptide formation 249, 275
Saturn 101ff., 180ff.

— atmosphere 183

— body and orbital characteristics 102
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— magnetic field 183

—moon 58

Scattered Disk 103, 176
Schwarzschild limit 25
Schwarzschild radius 25
Schwasmann-Wachmann 3 170
secondary electron 93

Sedna 104ff., 176ff.
self-condensation 57
self-dissociation 226
self-replication 215
self-shielding 71, 166, 264
serine 76, 92

serpentines 134
serpentinisation 134f., 193
Shergottites 131
Shoemaker-Levy 171

siderite 118, 137

silica 134, 163, 222, 266
silica hydrates 221

silicate

— biological role 220

silicon 59

— biochemistry 221

— burning 30

— family 59

- SiCN 59

- SiNC 59

silicon carbide 59, 156ff.
silicon nitride 163
silicon-carbon compound 222
singularity 25

slow (s)-process, see s-process
small Magellanic Cloud 41
small solar system bodies 146
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Solar neutrinos

— medium-energy 28

Solar System 29, 71, 99ff.
Solar wind  99ff., 115ft., 145ft., 168ff., 183ff.
solfataras 139

Solomon process 65

spectral class 19

spin—orbit coupling  63f.
spinels 163

sputtering

— chemical 114

— physical 114

star

— classification 17ff., 206
—evolution 17ff.

— formation 17

— massive 30

— metallicity 35

star designation

— HD catalog 206

stars of the Medici (Medicea Sidera) 1
stellar cemetery 22

stellar class  19f.

stellar wind ~ 25ff.

stony meteorites 151
stratosphere 184
stromatolite fossils 213
subdwarf 208

sugar 57,77

sulfate 239

sulfate reduction 232
sulfate-reducing bacteria 232, 267
sulfide-oxidizing bacteria 267
sulfite-sulfate shuttle 235
sulfur

— allotropes 195

— chemistry 59

— elemental 187

— species 173

sulfur dioxide 187f.
sulfur-oxidizing chemolithoautotrophs 232
sulfur-oxidizing microorganism 232
sulfuric acid 121

sulfuryl chloride 188

Sun 21, 101

super-Earths  205ff.
super-Jupiters 20, 203ff.
superbubble 24

supernova 21ff.

—typel 24

—type IT  23f.

— X-type grain 164

supernova remnants
superoxide 268

supersymmetric particle

surface reaction 80f.
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t

T class star
T-Tauri star

81

203
25

24

T-Tauri variable 21ff.

Tagish Lake meteorite

Taurus

Temple 1 comet

thermophiles

78

168ft.
terrestrial planet 99
thermal decomposition 118

235ft.

thermophilic methanogens
thioacetic acid 245
242

— S-methyl ester

Thioalkalivibrio
thiocyanate 234
thiomolybdenum cluster

Tholins

178

233

three-atomic system 66
tidal heating 186
Titan 58, 191ff.
titanium oxides

TMC-1

78

209

11

156ff.

237

229, 272

total angular momentum quantum
number 63f.
transfer RNA (tRNA)
translucent cloud 45
tremolite 266
tricarbon 72
triple-alpha process
Triton 185ff.
troilite  242f.
Trojan  100ff.
Trojan asteroid 127
tungsten 238
Tycho Brahe’s supernova 24

u
universe

— development 7

— origin

7

uracil 252
106, 180ff.
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— atmosphere
— body and orbital characteristics

— characteristics

urea 252ff.

ureilite

151

183

181

216
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L-valine 249

vanadium oxides 121, 209

Varuna 103ff,, 178f.

Vega 21

Venus 58, 101ff., 115ff.

— atmosphere 118ff., 266ft.

— body and orbital characteristics 102

— chemical reactions 121

— geological feature 115

— mineral 125

— orbit feature 115

Vesta meteorites (V meteorites, HED
(Howardites, Eucrites, and Diogenites)
meteorites) 150

Vestoids 151

vinylcyanide 76

virus 216

volcanism 186

volume(tric) density 4

vortices 36

Vvp process 31

207

w
Wichtershiuser iron-sulfur world 241, 274
Wichterhduser pioneer organisms 267

Index
WASP (wide area search for planets) 206
water 93, 142, 266
— biological role 220
- life 219ff.
— ortho- and para-H,0 174
— radiolysis 193
water-ice 143
water-ice clathrates 182
wavellite 254
Werner band 65
white dwarf 21ff.
white smoker 236
Wild 2 comet 168ff., 264

Wolf-Rayet (WR) star 23f.

X

X-ray absorption near edge structure
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X-ray fluorescence (XRF) analysis 125
Xena 103
xenon-HL 167
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zeolites 229
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