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82, 109, 217
Huebner, Walter F. 7, 48, 107, 115, 118, 136,

137, 142, 153, 251
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Hyakutake
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– D/H ratio 133
– discovery 21
– Figure 15
– images by SOHO 15
– isocyanide detection 116
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– remote observation 112
hydrated silicate 137
hydrazine 70, 234
hydride 120
hydrocarbons
– in 81P/Wild 2, 62
hydrogen amino acid
– racemization of 176
hydrogen cloud 100
hydrogen corona
– composition 36
– image 47
– investigated by Suisei 35
– Lyman-α intensity 35
– of Earth 109
– prediction 35
– pulsation 35

hydrogen cyanide 75, 110, 112, 119, 120,
267

– in jets of 1P/Halley 45
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hydrogen isotopic signature 136
hydrogen sulfide
– in jets of 1P/Halley 45
hydrothermal system 142
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hydroxy acids
– in Murchison meteorite 176
hydroxy-HMT 140
hydroxymethyl-HMT 140
hydroxyproline 147
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hyperbolic trajectory 18, 21
14827 Hypnos 17
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ICE mission 33
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Ikeya–Seki
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interstellar ice analogues
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IRAS-Araki-Alcock C/1983 H1
– observation in the visible 110
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iron 212
IRTF 216
Isis 195
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– Figure 16
– sungrazer 16
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isotope abundance 118
isotope analysis 120
isotope fractionation 119
isotope ratio 118, 119, 269, 270
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isotopic isomer 118
isotopic labeling 143
isotopic mapping 61
isotopologue 119, 246, 247, 254
isotopomer 118
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– circular dichroism spectrum 171
– from impact shock synthesis 151
– in simulated interstellar ices 147
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– meteoritic 176, 177
– meteoritic e.e. 178
– racemization of 176
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JCMT 119, 120
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Jessberger, Elmar K. 10, 27, 107, 120
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– of 19P/Borrelly 51, 53
– of 1P/Halley 30, 35
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145, 237, 250, 251
Klingelhöfer, Göstar 262, 266
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– formation 16
– Ikeya-Seki 16
– orbital elements 23
Krueger, Franz 27, 105, 145
Krueger, Harald 262, 272
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Kuiper Belt
– characterization 20
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– origin of Jupiter-family comets 20
Kuiper Belt objects 20
Küppers, Michael 240
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L2MS 63, 64
L1 Lagrangian point 15
Laasko, Harri 262, 272
lactic acid
– meteoritic e.e. 178
Lagrangian point 15
Lambert-Beer law 168
Lamy, Philippe 51, 70, 198, 199, 213,

214, 217
Lander Philae
– sampler drill and distribution 265
late heavy bombardment 135
LC-FD 63
Lebreton, Jean-Pierre 238
Lee, Tsung Dao 179
Left Foot 65
Leonid meteor shower 13
Leonids 13
leucine
– anisotropy spectrum 169
– circular dichroism spectrum 171
– inducible e.e. 172
– subjected to left-polarized electrons 180
– under cp light 167, 172
Levy C/1990 K1
– radio observation 110
Levy, David 12
LHB 135
LiF 245
light
– circular polarization 165
– definition 165
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– linearly polarized 175
– magnetic field vector 165
– unpolarized 174, 175
Lincoln Near-Earth Asteroid Research project

16
LINEAR
– Figure 14
– fragmentation 13
linearly polarized light 175
long-period comets 19
lunar cratering rate 135
Lundin, Rickard 238
(21) Lutetia
– albedo 216–218, 220
– bulk density 220
– collisional evolution 218
– craters 218
– density 217
– discovery 216
– encounter by Rosetta 217

– etymology 216
– exosphere search 221
– geological features 218
– image 218
– landslides 219
– mass 220
– North Polar Crater Cluster 218
– Rosetta’s science target 212
– sidereal period 217
– size 217
– subsurface temperature 219
– taxonomy 216
– temperature map 219
– thermal inertia 219
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m
M-helix 164
MacDermott, Alexandra 181
Mach-cone regime 203, 257
Machholz
– spin temperature 118
macromolecule 145, 148
magnesium fluoride 138, 171, 243
magnetic equator 34
magnetic field
– accelerating MUPUS hammer 271
– in cometary nucleus 33
– interplanetary 36
– of (21) Lutetia 221
– of (2867) Šteins 216
– of 26P/Grigg-Skjellerup 49
– of 67P/C-G 257, 273
– of 67P/Churyumov-Gerasimenko 203
– of asteroids 216
– of the early solar nebula 273
– of the solar wind 46
– of the Sun 33
– recorded during Mars swing-by 209
magnetic field vector 165
magnetic force microscopy 256
magnetic minerals 273
magnetite 273
magnetization 257, 273
magnetometer 273
MarcoPolo-R 212, 294
Mars
– Curiosity Rover 181, 295
– ExoMars Rover 181, 295
– Mars Organic Molecule Analyzer

181, 295
– Mars Science Laboratory 181, 295
– Sample Analysis at Mars 181
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Mars Organic Molecule Analyzer 181, 295
Mars Science Laboratory 63, 181, 295
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mass resolution 120
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Matauch-Herzog type 254
Matthews, Clifford N. 116, 145
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Mawrth Vallis 209, 264
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McKenna-Lawlor, Susan 46
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Meierhenrich, Uwe J. 145, 174, 175
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– GRA 95229 177
– MET 00426 177
– Murchison 62, 148, 152, 176
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– Orgueil 62
– origin 14, 176
– Targish Lake 177
meteoroids 13, 14
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methanol 138, 149, 210, 267
methyl cyanide 74
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2-methylglutamic acid
– meteoritic e.e. 178
3-methylhexane 294
2-methylnorleucine
– meteoritic e.e. 178
α-methylnorleucine
– meteoritic 177
2-methylnorvaline
– meteoritic e.e 178
α-methylnorvaline
– meteoritic 177
2-methylvaline
– meteoritic e.e. 178
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– inducible e.e. 172

– meteoritic 177
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MgF2 138, 243
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256
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– investigations on (2867) Šteins 215
– investigations on 67P/C-G 246
– on 67P/C-G CO, CH3OH and NH3 246
– on 67P/C-G surface temperature 246
– on 67P/C-G water isotopologues 247
– receivers 246
mirror image 163
mirror image isomers 138, 142
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molecular symmetry breaking 180
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– in Murchison meteorite 176
monoamino alkanoic acids
– in Murchison meteorite 176
monomethyl hydrazine 234
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MPEC 211
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multidimensional gas chromatography 145
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– of alanine enantiomers 172
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MUPUS
– ANC 271
– deployment arm 271
– hammer 271
– investigations on 67P/C-G 271
– on 67P/C-G temperature profile 271
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– penetrator 271, 275
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263
– thermal mapper 272
– titanium cell sensors 271
Murchison meteorite 62, 148, 152, 176, 177
Murray meteorite 177
MXT molecular sieve 271
Möhlmann, Dirk 262, 272

n
14N/15N ratio 120–122, 149, 270
15N 120, 269
15N enrichment 120, 121
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δ15N value 62
N7+ 111, 258
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N2H4 70
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N,N-dimethyl-α-azidopropionamide 167
N-(2-aminoethyl)glycine
– in simulated interstellar ices 146
– in simulated interstellar ices 147
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N-aminomethyl glycine 146
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N-methylurea 139
NanoSIMS 61
naphthalene
– in 81P/Wild 2 64
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NAVCAM investigating 9P/Tempel 1 77
Ne 244
20Ne 270
20Ne/22Ne ratio 61, 122
21Ne 270
21Ne/22Ne ratio 61, 122
22Ne 270
Near-Earth Asteroid Tracking program 16
near-Earth asteroids 16
near-Earth objects 211
NEAR-Shoemaker spacecraft 212
NEAT 16
neon 244
neutral-neutral reaction 116
neutron activation analysis 212
New Technology Telescope 199
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NH2 radical 121, 122, 149, 270
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NH2CO(NH)CH3 139
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NH2COCONH2 139
NH2CONH2 139
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NH3, 110, 118, 138, 146, 245 246
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Nice model 22, 114
nickel 212, 266
Niedner–Brandt model 35
Nilsson, Hans 238
nitrogen 254
nitrogen isotopes 120
NMS investigations on 1P/Halley 45, 114,

115, 122, 135, 253
noble gases
– in 81P/Wild 2 61
nomenclature
– chirality 163
– comets 22
nongravitational forces 100
norvaline
– from impact shock synthesis 151
– in simulated interstellar ices 147
– meteoritic 177
NS 110
nuclear β-decay 180
nuclear magnetic resonance (NMR)

spectroscopy 138
nuclear spin temperature 117
nucleobases
– in 1P/Halley 27
nucleotide 153
nucleotide bases 152
Nuevo, Michel 147, 174, 175
Nylon-6 64

o
17O 120, 133, 270
17O/16O ratio 135, 149
δ17O value 62, 102
18O 120, 122, 133, 270
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18O/16O ratio 133, 135, 149, 247
δ18O value 62, 102
O+ 245
O7+, 111 258
O8+, 111 258
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OCS 106, 110, 149
Odin satellite 135, 247
oldhamite 213
olivine 60, 75, 76, 101, 102, 108, 210
Oort cloud
– characterization 19
– comet reservoir 21, 97
– D/H ratio 135
– disk-like inner Oort cloud 19
– isotropic outer Oort cloud 19
– size 19
Oort, Jan Hendrik 19, 103, 104
optical antipode 169
optical purity 172
optical yield 174
Oró, Juan 150, 151
origin of life on Earth 4, 5, 63, 147, 151, 153,

269, 293
origin of terrestrial water 4, 133, 136, 247
origin of the biosphere on Earth 6, 15, 105
origin of the Solar System 136, 293
Orion
– circular polarization 165
– molecular cloud 165
Orion KL 148
Orionid meteor shower 14
ortho-para ratio 117, 245
OSIRIS
– charge-coupled device 239
– etymology 210, 236
– filters 239
– flight model 241, 242
– ghost images 239
– investigations on (21) Lutetia 217–220
– investigations on (2867) Šteins 214
– investigations on 67P/C-G 236
– investigations on 9P/Tempel 1 210
– narrow-angle camera 238, 241
– on nucleus active areas 240
– on nucleus mass 240
– on nucleus mass loss rate 241
– on nucleus mineral composition 240
– on nucleus radius 240
– on nucleus rotation 240
– on nucleus size and shape 240
– on nucleus volume 240
– on Philae landing site selection 241
– operation during Mars swing-by 209
– wide-angle camera 238, 241, 242
outer shock 31
oxamic acid 139
oxamide 139
oxygen isotopic signature 136

p
103P/Hartley
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– chunks 82, 83
– D/H ratio 134
– image 81, 83
– investigated by EPOXI 80
– Jupiter-family comet 20
– rotation period 81
– shape 81
– spin temperature 118
– surface morphology 81
– x-ray emission 111
109P/Swift-Tuttle
– Perseid meteor shower 13
10P/Tempel 2
– Jupiter-family comet 20
133P/Elst-Pizarro
– thermal evolution 136
14P/Wolf
– orbital effects 100
15P/Finlay
– Rosetta target candidate 196
17P/Holmes
– 14N/15N value 121
– x-ray emission 111
19P/Borrelly
– fragility 52
– investigated by DS1 49
– Jupiter-family comet 20, 50
– nucleus 51
– nucleus image 52
– orbital parameters 50
– plasma composition 53
– rotation period 51
– shape 51
– surface crust 7
– surface morphology 51
– temperature 53
1P/Halley
– 13CN rotational lines 119
– 18O/16O ratio 135
– close flyby maneuvers 24
– density 42
– discovery 18
– Eta Aquariid meteor shower 13
– Figure 8, 24, 25
– formation 44
– infrared observation 110
– investigated by Giotto 36
– investigated by Sakigake 36
– investigated by Suisei 35
– investigated by the Vega missions 25
– mass loss 24
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– nomenclature 23
– orbital parameters 23
– Orionid meteor shower 13
– ortho-para ratio 117
– plasma tail 30
– radio observation 110
– retrograde orbit 23
– rotation period 42
– shape 44
– size 11
– surface crust 6
– volume 42
2P/Encke
– Jupiter-family comet 20
– nomenclature 23
– retrograde rotation 100
– target of CONTOUR 53
– Taurid meteor shower 53
– x-ray emission 111
21P/Giacobini-Zinner
– encounter with ICE 48
– ion tail 33
– Jupiter-family comet 20
26P/Grigg-Skjellerup
– encountered by Giotto 48
31P/Schwassmann-Wachmann 2
– Rosetta target candidate 196
46P/Wirtanen
– albedo 195
– Jupiter-family comet 20
– nucleus size 195
– orbital elements 194
– prime Rosetta target 194
– target of Chopper 294
55P/Tempel-Tuttle
– Leonid meteor shower 13
67P/Churyumov-Gerasimenko
– activity 201
– albedo estimates 199, 200
– area 200
– bulk density 199, 200
– close encounter with Earth 198
– dimensions 198
– dust mass loss rate 200, 202
– dust-to-gas ratio 200, 201
– effective radius 198–200
– heliocentric distance at aphelion 200
– heliocentric distance at perihelion 200
– image 201
– investigations on isotopes 121
– Jupiter-family comet 20
– mass 200
– mass loss 199, 275
– next perihelion passage 200

– nuclear rotation 199, 200
– orbital evolution 198
– outbursts 202
– perihelion distance 198
– plasma environment 203
– Rosetta target 233–235, 240, 248, 249,

253, 257, 258, 260, 267, 272, 274
– size 200
– target of SARIM-PLUS 294
– thermal inertia 200
– thermal light curve 198
– three-dimensional shape 198
– Tisserand parameter 197, 200
– volume 200
– water phase transition 203
6P/d’Arrest
– orbital effects 100
71P/Clark 5
73P/Schwassmann-Wachmann 3
– fragmentation 12, 54
– initial Rosetta target 192
– next perihelion passage 13
– spin temperature 118
– target of CONTOUR 54
81P/Wild 2
– elemental composition 60
– hoodoos 66
– isotope analysis 61, 120
– jets 68
– Jupiter-family comet 20
– orbital characteristics 65
– organic molecules 62
– oxygen isotopic ratios 136
– Rosetta target candidate 196
– sample collection 55
– shape 65
– Stardust investigations 54
– surface morphology 65
85P/Boethin
– initial EPOXI target 80
88P/Howell
– Rosetta target candidate 196
8P/Tuttle
– remote observation 112
– x-ray emission 111
95P/Chiron 212
– activity 17
– size 5
9P/Tempel 1
– dust-to-water ratio 210
– image 72, 74, 79
– investigated by Deep Impact 69
– investigated by Rosetta 210
– investigated by Stardust-NExT 77
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9P/Tempel (contd.)
– Jupiter-family comet 20
– mass 73
– rotation period 70
– surface morphology 70
– temperature 71
– x-ray emission 111
P-helix 164
Pätzold, Martin 220
para-spin state 117
parabolic trajectory 18, 21
parity conversation 179
β-particles 180
partition function problem 148
Pd-black 251
Penning-type pressure sensor 273
PEPE investigating 19P/Borrelly 53
peptide 151, 163
peptide backbone 152
peptide bond 142, 152, 163
peptide nucleic acid 146, 152
perihelion
– argument of 23
– definition 10
– distance 23
– image of Hyakutake 15
– number of passages of 1P/Halley 44, 67
– number of passages of 81P/Wild 2 65
– passages of 67P/C-G 198
Perseid meteor shower 13
phase transition 137, 202, 265
phenanthrene
– detected by Vega 30, 64
– in 81P/Wild 2 64
Philae Island 193, 195
Philae lander
– as mounted on Rosetta orbiter 235
– balcony 259
– depiction 4, 193, 274
– etymology 193
– first science sequence 263, 266
– fixation on comet nucleus 260
– flywheel 259
– harpoons 260
– introducing remarks 192
– landing area selection 258
– landing gear 235, 260
– long-term science 222, 261, 263, 273–275
– nucleus fixing screws 260
– orbiter fixing screws 259
– penetration depth 260
– pre-landing science 261
– prelanding science 263
– primary batteries 263

– rotation around vertical axis 273
– scientific payload 258, 259, 262
– secondary batteries 263
– separation from Rosetta orbiter 259
– separation, landing, and descent 263
– separation, landing, and descent science

261
– start of first science sequence 222
– structure 258, 259
– warm compartment 259
Phillips system 119
phosphonic acids
– in Murchison meteorite 176
photochirogenesis 165, 167
photodecomposition
– by enantioselective photolysis 174
photodissociation 32
photoionization 31, 32, 116, 117
photons
– chirality of 165, 167
– mass of 165
photoprocessing 103
phyllosilicate 75
phylogenetic tree 152
PIA investigations on 1P/Halley 45
β Pictoris 17
piezo-stack transmitter 272
piezoelectric crystal sensor 252
Pillinger, Colin T. 262, 269
pinnacle 66, 264
Pirani-type pressure sensor 273
pit-halo features 65
Pizzarello, Sandra 176, 177
λ/4 plate 168
platinum 268
PNA 146, 152, 153
polarimeter
– space-suitable 181
polarizability 272
polycrystalline diamonds 268
polycyclic aromatic hydrocarbons 267
– detected by Vega 30
– in 81P/Wild 2 64
– in asymmetric synthesis 174
– refractories 105
polyoxymethylene
– as COSIMA analyte 251
– as extended source 115
– in simulated interstellar ices 140
– investigated by DS1 53
– not seen by CIDA 68
– Rosetta target molecule 149
Pons, Jean 21
positron 179, 180
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potassium hexafluoronickelate(IV) 274
potentially hazardous asteroids 16
Poynting-Robertson radiation drag 101
pre-RNA 152
prebiotic chemistry 153
presolar circumstellar grain 120
presolar cloud
– cp light in 177
presolar nebula 98
primordial solar nebula 97
prograde comets 19
proline
– anisotropy spectrum 169
– early-recruited in protein 152
– in simulated interstellar ices 146, 147
– inducible e.e. 172
protein
– catalyzing reactions 163
– formation 151
– molecular composition 142, 163
proto-comet 104
proto-solar nebula 76
proto-Sun 105
Proton rocket 196
α-proton X-ray spectrometer 262
protoplanetary disk 61, 135
protoplanetary subnebulae 98
protosolar cloud 136
PTOLEMY
– capillary columns 271
– Carbosphere™ 274
– carrier gas 271
– CASE oven 274
– copper oxide reactor 271
– flight model 270
– fluorination reactor 271
– gas chromatograph 271
– gas distribution and processing system 271
– investigations on (21) Lutetia 221
– investigations on 67P/C-G 269
– ion trap mass spectrometer 271
– long-term science 274
– molecular sieve 271
– nanotips 271
– on 67P/C-G isotopic ratios 269
– prelanding science activity 263
– spin-offs 294
– ST122 getter reactor 271
– tapping station 270
– titanium gas tanks 271
240Pu 266
PUMA investigations on 1P/Halley 26, 27,

120
purine 150

pyranosyl RNA 152
pyrene
– in 1P/Halley 30
– in 81P/Wild 2 64
pyridine 141
pyrimidine 141, 150
pyroglutamic acid 147
pyroxene 75, 76, 101, 102, 108, 210
pyrrhotite 273
pyrrole 141
Pätzold, Martin 237, 248, 249

q
Quack’s symmetry selection rule 118
quartz 164
quartz crystal micro-balance 252, 293

r
R CrA 167
R-branch 119
racemic mixture
– e.e. induced into 169
– definition 163
– in simulated interstellar ices 138
– in Urey-Miller experiment 142
– of amino acids 179
racemization
– induced by β-radiation 180
– of α-dialkyl amino acids 176
– of α-hydrogen amino acids 176
– process of 177
radial mixing 58, 105, 134, 266
radiation
– bremsstrahlung 180
– Cerenkov 180
β+ radiator 179
radio spectroscopy 113
radioactive heater 259
radioisotope 202, 266
radioisotope decay 137
Rahe 65, 66
Raman spectroscopy 63, 64
18O/16O ratio 135
Rayman, Marc 50
Raymond and Beverly Sackler Laboratory for

Astrophysics 137
reflected sunlight 11
refractories
– definition 6
– in cometary nuclei 105
– in simulated interstellar ices 138
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Renazzo-type meteorites 177
retrograde comets 19, 211
retrograde rotation 100
ribonucleic acid 152
ribose 150, 164
Rickman, Hans 7, 48, 107, 115, 136
Rieder, Rudi 262, 266
Riedler, Willi 238, 256
Right Foot 65
RMOC 221
RNA world 152, 164
Roche limit 12
ROLIS
– charge-coupled device 265
– investigations on 67P/C-G 265
– LEDs 265
– on cometary outgassing 265
– on cometary phase transition 265
– separation, landing, and descent science

263
– spin-offs 294
ROMAG 273
ROMAP
– disturbed by lander instruments 216
– electron spectrometer 273
– fluxgate magnetometer 273
– investigations on (2867) Šteins 215
– investigations on 67P/C-G 273
– ion spectrometers 273
– on 67P/C-G magnetic field 273
– operation during Mars swing-by 209
– Penning-type pressure sensor 273
– Pirani-type pressure sensor 273
– Plasma Monitor 273
– ROMAG 273
– separation, landing, and descent science

263
ROSAT 111
Rosenbauer, Helmut 259, 262, 267
Rosetta
– (21) Lutetia fly-by 217, 222
– (2867) Šteins fly-by 213, 222
– as comet nucleus sample return mission

192
– budget 3
– capture maneuver 221
– comet acquisition point 221, 222
– comet orbit insertion 221, 222
– deep-space hibernation 221, 222
– end of nominal mission 222
– ESA’s cornerstone mission 3
– etymology 192
– far-approach trajectory phase 221, 222
– gravity assist maneuvers 209, 222

– heliocentric trajectory 209
– initial comet observation phase 234
– introducing remarks 192
– investigations on 67P/C-G 233
– investigations on 9P/Tempel 1 210, 222
– landing of Philae 222
– launch 196, 197, 222
– long-term science 273
– near-comet drift phase 221, 222
– new launch campaign 196
– nominal mission end 275
– operation conditions 293
– postponed launch 195, 222
– scientific payload tests 221
– spin-offs 294
– start of near-nucleus operations 222
– technology-transfer 294
– wake-up call 221
Rosetta lander
– COSAC 181
Rosetta Mission Operations Centre 221
Rosetta orbiter
– Bus Support Module 235
– communication relay service 261
– cuboid central frame 234
– depiction 193, 235, 239
– high-gain parabolic dish antenna 235,

249
– laser gyro packages 234
– low-gain antenna 249
– mass 234
– Payload Support Module 235
– prime contractor 234
– propulsion system 234
– scientific payload 234, 237
– solar cells 235
– solar panels 235
Rosetta Science Operations Centre 222
Rosetta Stone 192–194
ROSINA
– affected by spacecraft outgassing 216
– DFMS 254
– flight model 255
– investigations on (21) Lutetia 221
– investigations on 67P/C-G 254
– ionization box 254
– on 67P/C-G composition 254
– on spacecraft outgassing 255
– RTOF 254
– two mass spectrometers 254
rotational lines 119
rotational temperature 112, 122
Rotundi, Alessandra 237, 252, 253
Rowan, Linda 258
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RPC
– investigations on (2867) Šteins 215
– investigations on 67P/C-G 257
– ion and electron sensor 257
– ion composition analyzer 257
– Langmuir probe 257
– magnetometer 257
– mutual impedance probe 257
– on 67P/C-G magnetic cavity 273
– plasma interface unit 257
RSI
– investitations on 67P/C-G 249
– on 67P/C-G dust grains 250
– on 67P/C-G gravity-mapping campaigns

249
– on 67P/C-G non-gravitational forces 249
– on nucleus mass 249
– Ultra-Stable Oscillator 249
RSOC 222
Rutherford backscattering 266
Röntgen satellite 111

s
32S 270
32S+/34S+ ratio 122, 149
34S 122, 270
S2, 109–111, 191 192
S-band 249, 261
Sagan, Carl 151
Sagittarius B2 148
Sakigake
– cometary kilometric radiation 36
– etymology 35
– launch 35
– scientific payload 36
Sample Analysis at Mars 181
sapphire window 265, 268
sarcosine
– in simulated interstellar ices 146
– photoformation of 174
SARIM-PLUS mission 294
scandium 212
scanning transmission X-ray microscopy 63
scarp 72, 264
Schmidt, Walter 262, 272
Schwassmann, Friedrich Karl Arnold 12
Schwehm, Gerhard 192, 211, 294
secondary ion mass spectrometry 61, 63
Seidensticker, Klaus J. 262, 272
Sekanina, Zdenek 13, 68
serine
– anisotropy spectrum 169
– circular dichroism spectrum 171
– early-recruited in protein 152

– in simulated interstellar ices 143, 146
– in the Targish Lake meteorite 177
– inducible e.e. 172
SESAME
– 3-axis accelerometer 272
– comet acoustic surface sounding experiment

272
– dust impact monitor 272
– listening to cometary activity 272
– listening to MUPUS and SD2 272
– on 67P/C-G dielectric polarizability 272
– on 67P/C-G electrical conductivity 272
– on 67P/C-G mechanical property 272
– permittivity probe 272, 273
– piezo-stack transmitter 272
– separation, landing, and descent science

263
SH− ions 68
shock-formation regime 203, 257
Shoemaker Basin 65
Shoemaker, Carolyn 12, 21
Shoemaker, Eugene 21
Shoemaker-Levy 9
– Figure 12
– fragmentation 12
short-period comets 19
Si3N4 61
Si-CH3 63
SiC 61
Sierks, Holger 217, 236, 237, 239
silicate 101, 106, 108, 135, 137, 271
SIMS 63
SO 110, 149
SO2, 110 220
Soderblom, Laurence 52, 53
sodium gas tail 10
SOHO 15
sol–gel resin 256
Solar and Heliospheric Observatory 15
solar electric propulsion 49
solar flux 11
solar gravity 33
solar nebula 76, 119, 136, 141
solar radiation pressure
– acceleration 33
– force 11
– forming cometary dust tail 10
– interaction with cometary dust 10
– parameter β 10
solar wind
– acting on cometary nucleus 33
– cometary ion pickup 32
– composition 31
– deceleration 31, 47
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solar wind (contd.)
– discovery 31
– forming cometary plasma tail 9, 31
– investigated by Sakigake 36
– investigated by Ulysses 33
– ion density 36
– ion temperature 36
– magnetic field 46
– speed 31, 33
– time-variable phenomena 31
– turbulences in 31
solar wind charge exchange (SWCX)

mechanism 111, 258
SP onboard Vega 30
sp2-bonded carbon 64
spikes 10
spin isomers 118, 245
spin state 118
spin temperature 118, 122, 150, 245
Spitzer Space Telescope 75, 118, 198, 199,

213, 253
split comets 13
Spohn, Tilman 262, 271, 275
SREM 234, 235, 238
SST 198, 199, 213
Standard Radiation Environment Monitor

234, 238
star tracker
– of DS1 49
– of Rosetta 234
Stardust home 58
Stardust Organics Preliminary Examination

Team 63
Stardust-NExT 77
Stardust Sample Return Mission 54
(2867) Šteins
– albedo 213–215
– column density 215
– cratering retention age 214
– dimensions 214
– discovery 213
– E-type 213, 215, 216
– effective radius 214
– exosphere 215
– light curve 215
– magnetic signature 216
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– parent body 216
– predicted dimensions 213
– predicted effective radius 213
– retrograde rotation 214
– Rosetta’s science target 212, 213
– rotational period 213, 214
– thermal inertia 215

– UV reflectivity spectrum 215
Šteins, Karlis 213
stereogenic center
– of amino acid 176
Stern, Alan 220, 237, 241
Stokes parameters 165, 168
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stratosphere 102
Strecker synthesis 144, 163, 179
striae 10
striations 10
stripped ions 258
strong nuclear interaction 179
STXM 63
Suisei
– charged-particle energy analyzer 36
– etymology 35
– investigating hydrogen corona 35
– launch 35
sulfide 273
sulfonic acids
– in Murchison meteorite 176
sulfur 138
sulfur isotopes 121
sungrazers
– detection 15
– fragmentation 15
– Ikeya-Seki 16
– ISON 16
– quantity 15
supernova explosion 136
surface crust
– formation process 7
– introduction 6
– of 19P/Borrelly 6
– of 1P/Halley 6, 43
– of 67P/Churyumov-Gerasimenko 202
– revealed by Giotto 43
– revealed by Vega 29
– thickness 6, 43, 44, 202, 264
– to be investigated by CIVA 264
Swan bands 119, 191
swastika 54
SWCX 111, 258
Swift, Lewis 21
symmetry breaking 172, 269
symproportionation 100
synchrotron
– ASTRID 169
– SOLEIL 168, 171
synchrotron radiation
– circular polarization of 171
– irradiating alanine 173
– photoforming alanine 175
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tangled bird’s nest 107
tar 6, 48
Targish Lake meteorite 177
Taurid meteor shower 54
Tecnotron 265
TENAX 274
terminator 241
terraced scarp 79, 264
test-particle regime 203
tetramethoxysilane 256
1,1,2,2-tetraminoethane 139
2004 TG10 53
the head of the comet 8
Thera 1 61
Thera 2 61
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thermal diffusivity 271
thermal inertia 60, 71, 199, 213, 215,

219, 246
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threonine
– in the Targish Lake meteorite 177
tidal forces
– on Shoemaker-Levy 9, 12
time of perihelion passage 23
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– Saturn’s moon 181
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titanium cell sensor 271
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1,1,2-triaminopropane 139
1,2,3-triaminopropane 139
tritium 133
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tryptophan 167
– subjected to β-electrons 180
Tschernych, Nikolai Stepanowitsch 213
Tsou, Peter 55
tuberculosis detection 294
two-dimensional gas chromatography
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type I tail 9, 47

type II tail 9, 47
tyrosine
– subjected to β-rays 180

u
UKIRT 165
Ulamec, Stephan 196, 259
Ulysses 33, 221
undulator 168
United Nations 211
universal interactions 179
unpolarized light 174
urea 139
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v
valine
– anisotropy spectrum 169
– circular dichroism spectrum 171
– early-recruited in protein 152
– inducible e.e. 172
van de Hulst 103
Vega missions
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– on disconnection events 34
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– scientific payload 26
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– studies of Venus 25
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– studied by the Vega missions 25
Very Large Telescope 199, 217
vesicle 153
Vester-Ulbricht process 180
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247
VIRTIS
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– investigations on (2867) Šteins 215
– investigations on 67P/C-G 245
– on 67P/C-G IR-fingerprinting 245
– on 67P/C-G spin temperature 245
– on 67P/C-G thermal evolution 245
– on 67P/C-G thermal inertia 246
– on Philae landing site selection 246
– operation during Mars swing-by 209
– three data channels 245
VLT 199, 201, 202, 213, 217
2007 VN84 211
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– in cometary nuclei 105
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VSMOW 133, 135, 247
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w
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Walker 65, 69
water-group ions 46
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weak nuclear interaction 180, 269
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153, 191, 210

Whipple-Fedtke (1942g) 31
Wilson C/1986 P1
– spin temperature 117
Wright, Ian P. 262, 294

x
X-band 249
X-ray absorption near-edge spectroscopy 63
X-ray emission 111
XANES 63, 64

y
Yang, Chen Yang 179
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z
Z-DNA 164
zodiacal dust cloud 10
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