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drill 335, 342ff.
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early solar nebula 305
Earth  204-205, 208, 237, 241
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—age 46
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—early
— habitability 166
-life 171
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— greenhouse effect 156
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Earth orbit 303
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Earth’s obliquity 164
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EETA 79001 16ff.
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— low Earth orbit missions 314
— missions to the Moon 314
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erosion 86
error threshold 106
ESA 225, 281, 302, 304, 307, 313, 316, 321
— exploration program 317, 322ff.
ethane 243, 246
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ethylene oxide 235
eubacteria 124-125
Eukarya 88, 125, 127
eukaryotes 124-125
—size 123
EURECA 280-281, 303, 308-309, 312
— Exobiology Radiation Assembly 304
Europa 17,155,159, 223, 2531f., 307, 368-369
— core-ocean interface 267
— cryovolcanic activity 257
— density 258
— evolution 253ff., 260
— Galileo  389ff.
— gravity potential 258ff.
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— ionizing radiations 266
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—life 263
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— surface features 255
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268
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evolution of life 306
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exobiology 321ff.
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— Pasteur 316
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EXPOSE 282, 305, 308, 313-314, 317
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— plant seeds 296
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extant life 332, 334ff.

323

316

316

296

297

Index

extinct life 328, 334ff.
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formaldehyde 7, 24, 411f., 49, 87
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— BIOPAN 288, 291ff., see also BIOPAN
— capsule reentry 290
— descent module 283, 291, 294
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247, 265
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— DNA genome 92, 103

— RNA genome 103
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geophysics and environment package (GEP)

327, 3351t

geosynchronous orbit (GEO) 191
geothermal fluid 99
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gravity potential 268ff.
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Greenberg, ]. M. 304
greenhouse effect 85, 156, 158, 227, 241
guanine 92, 114

— synthesis 77
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halite, extraterrestrial
haloarchaea 140
halobacteria 140
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Huygens, Christian 225
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hydrocarbons 24, 87, 235, 242, 245-246
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-H 42
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hydrogen cyanide 7, 24, 42, 49, 87, 242-243
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301, 304-305, 315, 317, 323, 365
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— European Columbus module 282, 295

256, 264

274, 295,
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interplanetary dust particles 305

70, 99, 154, 255, 265, 266

Index

interstellar absorption 37
interstellar cloud

— collapse 29, 44

— IR spectroscopy 38

— radio spectroscopy 37
interstellar grains 8ff,, 43, 45, 304
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laws of motion 185
LDEF 303, 305, 309, 313
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life 55,117, 246-247
— boundaries 154
— definition 3, 117, 263
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—emergence 223
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—requirements 155, 265, 321
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life beyond Earth 220
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lipid 24, 90, 97, 128
— high temperature 127
— pH extremes 127
lipid bilayers 97
Long Duration Exposure Facility 305
Lord Kelvin 307
low Earth orbit (LEO)
— experiments 273 ff., 281
low-energy transfer 196
low-temperature environments
low-thrust maneuvers 192
Lowell, Percival 152
LOX 182
LUCA 96, 98, 100, 103
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- MER 345ff, 382
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218
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— simulated Martian UV 365
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— Viking 2 378ff.
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Martian meteorite ALH84001 16ff., 329
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orbital mechanics 179ff.,, 184
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organic molecules
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paleobiologists 329
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panspermia 307, 323
— entry process 308
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parameters of space
—effects 313
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payload 179ff.
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peptide nucleic acids 14

peptidoglycan 125, 126ff.
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photochemical modeling 232
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photoproducts 311
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phylogenetic studies 101
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— hyperthermophiles 137
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Pioneer 11 226
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— formation 44ff.
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COSPAR planetary protection guidelines
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355
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— planetary protection guidelines
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382
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362, 379, 381
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planetesimal 45, 228, 242
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— extrasolar
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43
polymer 113, 236
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polypeptide 94, 96, 105
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prebiotic chemistry 55f1f., 324
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prokaryotes 88, 121, 124-125
—size 123

propane 243
propulsion system 199
propyne 243
protein  55-60, 63ff., 80, 96, 264
— catalytic protein 63 ff.,, 87, 90, 105
— genetically encoded 108
— protein catalyst 103, 105, 110
— protein domains 100
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— regulatory proteins
— scaffolding proteins
products
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106, see also gene
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pyranosyl-RNA 13

pyrimidine 8, 87, 114
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— early replication 110
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ribonucleotides 64, 105
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— proto-ribosome  109-110
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5ft., 103

106-117

s

salt crystals 147

sample preparation and distribution system
(SPDS) 344

409



410

Index

Saturn 46, 50ff,, 225, 245, 247
science fiction 167
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self-sustained life 99
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signal transduction 90
signs of life, searching 328
simulation experiments 233

single-staged rockets 180ff.
Smart-1 365
SNC meteorites 15ff., 294

snow line 45-48
snowball Earth 157
solar activity
— 11-year cycle 276ff.
solar extraterrestrial UV radiation 305
Solar system 15, 46, 203, 307
—age 48
— formation 44
— habitable zone 159, 170
solar UV 304, 306
— extraterrestrial 310
solar UV irradiance
— biologically effective 307
solvent 90, 247
southwest Greenland 15
Soyuz 289
Soyuz 2 b 337
space age 153
space environment 305, 308
space experiments 10
Space Shuttle 306
space simulation facilities
space vacuum 305
- vacuum-induced dehydration 309
spacecraft assembly facility 365, 373
spacecraft reentry 323 ff.
spacecraft system 199
Spacelab 281, 303, 306, 309-310, 312
Spacelab 1 280
spark discharge 7
spectra
- IR 231, 236
- UV 231, 236

274, 308

Spirit 16, see also Mars
spontaneous generation 1ff.
spore photoproduct 311
spores 121

— Bacillus subtilis

— bacterial 309

— fungal 309

— inactivation probability 312

—survival 121
Sputnik 273
Standard Mean Ocean Water SMOW  49ff.
Stardust 305, 391
stars

— formation 28

— population 29, 31
stereoisomer 97
sterilization 368, 370, 378-380
STONE experiments 17, 314

— basalt 294

— dolomite 294

— exposure experiments 323

— Foton  293ff.

— Martian meteorites 294

— microorganisms 295

— simulatd Martian regolith 294
stop codon 94
stratosphere 241, 243
stratospheric ozone layer 306
Strecker, Adolf 65
Streptococcus mitis
stromatolite 172
structure and mechanism system 199
structure fraction 181
subsurface 327, 335ff.
subsurface drill 327, 339ff.
subsystem 199
subterranean environment
sugars

— synthesis 78
suit laboratory 384
sulfide 305
Sun

— formation 44ff.
super giant (star) 30ff,, 40
super-rotation 227
supernova 34, 39
surface metabolism 8
surficial biomass 9
survival 146ff.
survival in space 309
swing-by maneuver 194
Synechococcus 309

306, 310, 312

147, 376

144, 322
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tectonic activity 330
tectonics 86
telluric exoplanets 20
telomerase 110, 112
telomere 103
temperature 227
— Earth 156
— planetary surface
— feedback effect 157
templated polymerization 116
templates 115
terminal tag 110
thermal control system 199
thermosphere 241
thioesters 8
thiols 8
tholins  235-236, 244-245
threat to astronauts 335
threo furanosyl nucleic acid 14
thymidine 92
thymine 60f1f,, 92
tidal heating 260ff., 268
tidal locking 159
Titan 18, 50, 223, 261, 307, 324, see also
Cassini-Huygens
— Cassini-Huygens 389ff.
— chemical modelling 230, 233
—surface 224, 241-242, 248
TNA 14,115
trace molecules 304
track detectors 311
trajectory biasing 359, 376
transcription 96 ff.
translation 96, 107-108, 110
translation machinery 97, 108
triple-alpha reaction 32-33
triplet 94
tRNA 94, 103, 108
tropopause 241
troposphere 243
turgor 90
two-body equation 187

u
ultraviolet (UV) radiation 321, 324ff.
— UV radiation 116, 322, 323ff., 333,
342
— UV shielding 323
— UV source 234
— UV-B radiation 306, 314
Universe
—age 25

Index

— average density 27
- beginning 25
— critical density 27
— dark energy 27ff.
— dark matter 28
—density 27
— expansion rate 27
— microwave background 27
uracil 60, 92, 114
- synthesis 78
Uranus 46, 50
uridine 92

v
V-SMOW cross reference to SMOW 49
velocity change Av  179ff.
Venus 46, 50, 173, 207, 237, 307
— atmospheric CO, 159
- cloud layer
— sulfuric acid 170
—dead world 171, 388ff.
— greenhouse warming 159
— habitability 159
—clouds 169
- temperature on the surface 170
— VenusExpress 389
—volcanism 158
vertical concentration profiles 233
Viking 132, 332, 343ff.
Viking 1 16
Viking 2 16
Viking lander 130-131, 153
Viking mission 130
viruses 102, 107
vis-viva 187{f.
volatiles 86
volcanism 86, 158
Vostok 273
Voyager 242, 254
—IRIS 236
— spacecraft 18
-UvsS 236
Voyager 1 226
Voyager mission 256, 261

w
water 23ff, 35, 41, 44, 45, 47-49, 241, 243,
255, 264
—activity 143
—ice 229, 245-246
—liquid 155, 224-225, 246-247
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—ocean 223-224, 246
— stability of liquid water 159
weathering 86, 158
white dwarf 30-34
WMAP 27,53
Wohler, Friedrich 64

X
xenon 46

z
zircon 46
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