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Alfonso X, 12
Alpha Centauri, 26
Anaxagoras, 9
Angular momentum, 62
anthropic principle, 262

and accidents, 263
Anthropocene, 218
Antikythera Mechanism, 20
Apollo Missions

Moon, 222
Archean

Earth, 195
Aristarchus of Samos, 10
Aristotle, 10
asteroid belt, 155

structure, 158
atmosphere

Earth, 209

Big Bang, 29
binary stars, 38
bipedalism

evolution, 213
Bode’s Rule, 134
Brahe, Tycho, 15
Brown Dwarf Desert, 37, 114
brown dwarfs, 2, 36

classification, 92
Bruno, G., 15
Burgess Shale, 210

Calcium-Aluminum Inclusions
formation, 163

Cambrian Explosion
Earth, 200

carbon, source, 81
carbonaceous chondrites, 43
Centaurs, 148
Ceres, 134
Chalk

Cretaceous, 265

Chesapeake Bay
crater, 224

Chiron
Centaur, 149

chondrules
formation, 162

CI carbonaceous chondrites
meteorites, 163

CI composition, 45
clockwork solar system, 61
clockwork universe, 17
coincidence

and SETI, 266
collisions

planetary formation, 85
Comet Wild, 151
Comets

composition, 150
computer models, 63
Copernicus, 13
Corot mission, 98
crater

formation, 89
craters, lunar, 88
Cretaceous–Tertiary extinction

Earth, 216
crusts

formation, 81
types, 82

D/H ratio
Earth, 207
Mars, 173
Moon, 228
Venus, 184

dark energy, 27
Dawn mission

Vesta, 159
Descartes, 19
design in universe, 260
diamonds, 57
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direct imaging, 96
Disks, 48
Drake equation, 238, 283

Earth
Archean, 195
composition, 188
continents, 200
core, 189
crust, 189
D/H ratio, 207
East Africa, 212
evolution, 193
evolution of Homo, 213
extinctions, 215
formation, 187
geology, 190
glaciations, 202
Hadean, 193
mantle, 188
plate tectonics, 125
primate evolution, 214
Proterozoic, 197
unique status, 187
water source, 206

Earth-like planets, 126
Ensisheim

meteorite, 161
Epicurus, 11
Eris

KBO, 147
ESO HARPS, 118
eucaryotes

Earth, 197
exoplanets

Bode’s Rule, 112
carbide planets, 122
Corot 15b, 37
Corot 3b, 37, 107
Corot 7b, 118
eccentric orbits, 102
estimates, 101
free-floating planets, 37
giants, 113
Gliese 581d, 244
HD 149026b, 114
HD 209458b, 114
HD 85512b, 118
interiors, 119
Kepler 10b, 66

Kepler 22b, 118
masses, 102
metallicity, 108
migration, 105
moons, 120
multiple systems,

110
ocean planets, 122
orbits, 102
Pegasi 51b, 92
plate tectonics, 123
pulsar planets, 93
rocky, 119
water worlds, 122

exoplanets, Tatooine
Kepler 16b, 113

extinctions
Earth, 215

extra-terrestrial intelligence
search for, 251

free-floating objects, 115

galaxies, 31
Galilean satellites, 142
Galileo, G., 18
gas giant planets

formation, 6
geological time, 265
geological timescale

Earth, 270
Mars, 273
Moon, 273

giant molecular clouds, 32
giant planets

cores, 71
formation, 69

Gliese 581
system, 111

Goldilocks fallacy, 243
Goldschmidt, 78
Gravitational Microlensing,

96
Great Dying

end Permian, 216
Great Oxidation

Earth, 198
Great Rift Valley, 212

habitability, 240
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habitable planets, 239
classes, 242

habitable zone
carbon deficiency, 244

Hadean Earth, 193
Haydn, Josef, 24
HD 10180, 111

system, 112
Hertzsprung–Russell diagram, 3,

34
high intelligence

use, 249
Hot Jupiters, 72, 99

orbits, 114
Hubble “constant”, 29
Huronian glaciation, 198

intelligence
evolution of, 249

interstellar medium (ISM), 55
iridium, 217
Itokawa

asteroid, 158

jitter, 95
Jupiter, 138

Kant, 21
Kepler 12, 15

system, 111
Kepler mission, 98
Kepler, J., 16
K-T event, 216
Kuiper Belt Objects, 146

Laplace, 22, 41
Late Heavy Bombardment, 86, 194,

224
life

Earth, 210
formation, 245
origin, 247

lithium, 108
Lucretius, 11

MACHOs, 28
Magellanic Clouds, 27
Mare Orientale, 87
maria

moon, 224

Mars, 169
ALH 84001 meteorite, 176
Burns Formation, 172
canals, 168
channels, 175
crust, 171
D/H ratio, 173
formation, 80, 169
geology, 169
life on, 176
sedimentary rocks, 170
Tharsis, 170
valley networks, 174
Viking landers, 176

Mars Exploration Rovers (MER),
171

Mercury
composition, 164
formation, 79
Messenger mission, 163
origin, 165

metallicity, 39
meteorites

classification, 162
migration

types, 106
Milky Way, 8, 26
Moon

ancient views, 219
composition, 226
craters, 223
crust, 223
D/H ratio, 228
Earth obliquity, 235
evolution, 232
formation, 6
formation age, 232
giant impact model, 230
life on, 235
origin, early notions, 229
surface, 223
volatile element depletion,

226
water, 227

Napoleon, 276
Near-Earth Asteroids, 156
Neptune, 140
Neptune-like planets, 100
Neptune-size planets, 116
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Newton, 19
Newtonian System, 140
Nice Model

solar system, 135
Nitrogen, source, 81

Olbers Paradox, 30
Oort Cloud

TNOs, 148
Orientale

basin, 89
orreries, 20

Pi (�), 284
planet

definition, 1
planet X, 142
planetesimal hypothesis, 74,

76
planets

classification, 91
difference from stars, 3
formation, 60, 67
random assembly, 64
Standard Model, 66
uniqueness, 67

plate tectonics, 123, 279
Earth, 198
role of water, 205

Plato, 10
Pluto, 85, 146
Populations I, II or III, 39
principle of mediocrity, 129, 238
Proterozoic

Earth, 197
protoplanetary disks, 42
Proxima Centauri, 26
Ptolemy, 11

Radial Velocity method, 94
red dwarfs, 37, 243
reflectance spectroscopy

asteroid belt, 157
refractory elements, 46
religion

and science, 257
remote matter, 57
rings

giant planets, 152
origin, 154

Rosetta Stone, 221, 282

satellites
classification, 143

Saturn, 139
rings, 152

science
rise of, 252

snow line, 56, 69, 131
Snowball Earth, 199, 203
Socrates, 10
solar nebula

Laplace, 41
primitive composition, 43
volatile element loss, 50,

277
solar system

architecture, 133
Bode’s Rule, 134
brief history, 131
formation, 133
Nice Model, 135
satellites, 143

Somme
crater, 88

Star of Bethlehem, 9
Stardust mission, 151
stars

classification, 33, 276
formation, 34

Sun, composition, 40
Super Earths, 117

telescope, 18
terrestrial planets, formation,

75
Theia, 226

Moon, 226, 230
tidal heating

red dwarfs, 243
tidal locking

red dwarfs, 243
Titan, 144
Transit method, 95
Triton, 145
Trojans

asteroids, 156
Tunguska event, 90

Uranus, 139
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Venus
craters, 181
crust, 180
D/H ratio, 184
difference from Earth, 7
differences from Earth, 179
plate tectonics, 124, 180, 183
surface, 178
surface age, 182

water, 184
Vesta, 75

asteroid, 158
composition, 160
eucrites, 160
Moon, 226

volatile elements, 46

WIMPS, 28
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