Cambridge University Press

978-1-107-01675-0 - Destiny or Chance Revisited: Planets and their Place in the Cosmos

Stuart Ross Taylor
Table of Contents

More information

Contents
Preface page xiii
Acknowledgments xvii
Terminology xviii
Abbreviations and symbols XXiv
1 Prologue 1
What is a planet? 1
Why can'’t a planet be more like a star? 3
Ancient perspectives 8
The view before Copernicus 8
The Copernican revolution 13
Laplace and his followers 22
2 The universe 26
An expanding view 26
The expansion of the universe 27
The “age of the universe” 28
The darkness of the night sky 29
Galaxies 31
Giant molecular clouds 32
How to build a star 33
Brown dwarfs 36
Red dwarfs 37
Binary stars 38
Metallicity 38
Our Sun: a common star? 39
Laplace and his solar nebula 41

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107016750
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-01675-0 - Destiny or Chance Revisited: Planets and their Place in the Cosmos
Stuart Ross Taylor

Table of Contents

More information

Viii CONTENTS

Gases, ices and dust 42,
Volatile and refractory elements 46
Disks around stars: brief lives 46

A dilemma: the clearing of the inner solar nebula 49
Remote matter 57
3 Forming planets 59
The collapse of clockwork solar systems 60
Why do planets form at all? 62
Computer models 63
The nature of planets 64
The timing of planetary formation 68
Snow lines 69
Giant planets 69
The limits to growth 73
Rocky planets and the planetesimal hypothesis 74
The random nature of inner planet formation 78
Sources of nitrogen and carbon 81
Crusts: Adding icing to the cake 81
The collisions of asteroids and comets with planet 84
Are such bombardments universal? 90

4 The exoplanets 91
The long-awaited discovery 92
Search techniques 94
What have we found? 97
A bewildering variety 99
How many stars have planets around them? 100
Masses and orbits 102
The dilemma of eccentricity 102
The migration of planets 105
The role of the star 107
The metallicity correlation 108

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107016750
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-01675-0 - Destiny or Chance Revisited: Planets and their Place in the Cosmos

Stuart Ross Taylor
Table of Contents
More information

Multiple planetary systems
Bode’s Rule for exoplanets?
Planets around binary stars
Giant planets
Free-floating planets?
Neptune-mass planets
Super Earths
Earth-like, rocky or terrestrial planets
Moons
Water worlds or ocean planets
Carbide planets
Plate tectonics
Clones of the Earth

Our solar system
Our strange planetary system
A brief current history
The architecture of our solar system
Bode’s Rule
The Nice Model
The giant planets
The outer edge of the planets
Miniature planetary systems
The cosmic junkyard
Pluto and the Kuiper Belt
The Oort Cloud
A herd of Centaurs
Comets
Planetary rings
The inner solar system
The asteroids
Vesta, a differentiated asteroid
Meteorites

Mercury

CONTENTS ix

110
112
113
113
115
116
117
119
120
122
122
123
126

129
130
131
133
134
135
138
142
142
145
146
148
148
149
151
154
155
159
161
163

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107016750
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-01675-0 - Destiny or Chance Revisited: Planets and their Place in the Cosmos

Stuart Ross Taylor
Table of Contents
More information

X CONTENTS

Mars
Formation and geology
An early warm wet Mars?
The outflow channels
Life on Mars?

Venus
Plate tectonics on Venus?

Water on Venus

Earth and Moon
The Earth
Formation
Crust, mantle and core
Geology
The geological evolution of the Earth
The Hadean environment
The Late Heavy Bombardment
Archean times
The Proterozoic
The Cambrian explosion
Continents
Glaciations
The crust under the oceans
More on plate tectonics
Water on the Earth
The turbulent history of the atmosphere
The faint early Sun
Life on Earth
Extinctions
The Moon
Pre-Apollo visions
Rosetta Stones
The Apollo Missions

167
169
173
175
175
178
183
184

186
186
187
189
190
192
193
194
194
197
199
200
202
204
204
206
208
209
210
215
218
218
221
222

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org/9781107016750
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-1-107-01675-0 - Destiny or Chance Revisited: Planets and their Place in the Cosmos
Stuart Ross Taylor

Table of Contents

More information

CONTENTS Xi

The composition of the Moon; is it a relic from the early

solar system? 226
Water on the Moon 227
The origin of the Moon: early notions 228

The giant impact model 230

Evolution of the Moon 232

The effect of the Moon on the Earth 234

Life on the Moon 235

7 Perspectives 237

The plurality of worlds 237

Habitable zones and habitability 239
The origin and evolution of life 244
A reductionist view 246

The development of intelligence 249

SETI 251

The rise of science 252
Science and religion 257
Design? 260
The anthropic principle 261

Chance events: The antidote to the anthropic principle 263

Deep time 264

The spectre of coincidence 266

Appendices 269

Sources 269

The geological timescale on the Earth 271

The geological timescale on Mars 273

The geological timescale on the Moon 274

Notes 275

Index 287

Color plates can be found between pages 198 and 199.

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org/9781107016750
http://www.cambridge.org
http://www.cambridge.org

	http://www: 
	cambridge: 
	org: 


	9781107016750: 


