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How many stars are visible to the naked eye? 1
How many constellations are there? 1
Do all civilizations recognize the same constellations? 3
How are stars named? 4
How can planets be spotted in the night sky? 5
Why did ancient astronomers study the sky so intently? 6
Why were the Greek and Roman gods associated with the
different planets? 7
Can we learn anything from the astronomical phenomena reported in
the Bible? 7
Who were the most important astronomers of antiquity? 8
What were the early contributions of the Chinese, Indian, and Islamic
civilizations to astronomy? 9
Is there a southern polar star? 12
Are the stars ﬁxed or do they move? 12
What causes the seasons? 13
What is the precession of equinoxes? 15
Why is the day divided into 24 hours? 16
Have days on Earth always been the same length? 17
How do sundials work? 17
How could the ancient astronomers predict eclipses? 18
How can the Sun be used to ﬁnd directions? 19
What is sidereal time? 19
How was the time zone system established? 20
What is a shooting star? 21
What causes meteor showers? 22
What causes the bright beams of light that stream out from
the setting Sun? And what causes sundogs? 23
Why is the setting Sun red? 25
Why are sunsets usually more colorful than sunrises? 26
What is the green ﬂash? 26
Why do we never tan in the late afternoon, even though the
Sun’s rays still feel hot? 27
Why do stars twinkle? 28
Why does the Moon look so large at the horizon? 29
Astrology, astronomy, astrophysics . . . what are
the differences? 30
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How has the size of the Earth been measured? 33
How has the mass of the Earth been measured? 34
How old is the Earth? 36
What is inside the Earth? 39
Where did the water on Earth come from? 41
Do any of the other planets have oceans? 43
Where does the oxygen of our atmosphere come from? 45
What caused the “ice ages” on Earth? 46
What causes the Earth’s magnetic ﬁeld? 48
Does the Earth’s magnetism affect people? 49
Why is the magnetic north different from the geographic north? 50
What causes the “northern lights”? 52
What is the greenhouse effect? 54
How did the Moon form? 56
Why is the Moon covered with craters? 58
What are the large dark areas on the Moon? 59
What does the far side of the Moon look like? 60
Does the Moon have the same composition as the Earth? 61
Why does the Moon lack an atmosphere? 63
Why does the Moon always present the same face to Earth? 63
Why does the Moon, rather than the Sun, cause most of our tides? 64
If the tide is mainly caused by the attraction of the Moon,
why is there a simultaneous high tide on the Earth’s opposite side,
facing away from the Moon? 65
Is it just coincidence that the apparent diameters of the Moon
and the Sun are the same? 67
How often do solar eclipses occur? 67
How can one tell if the Moon is waning or waxing? 69
What has been learned from our exploration of the Moon? 70
How useful would it be to return to the Moon? 72
What explains the dim light suffusing the dark portion of a
crescent Moon? 73
“Moonstruck!” Is human behavior inﬂuenced by the Moon? 74
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How did the solar system form? 75
Is any trace of our “ancestral” supernova still in existence?
How far out does our solar system extend? 78
How old is the Sun? 80
Has the Sun always been as bright as it is now? 80
What is the Sun’s future? 81
What will happen to the Earth when the Sun dies? 81
How hot is the Sun? 82
What causes sunspots? 84
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The Sun and the Solar System
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Do sunspots inﬂuence the weather on Earth? 86
Who was responsible for overturning the geocentric system? 87
How was the distance to the Sun measured? 89
Is the distance between Earth and the Sun changing? 91
How can we know the mass of the Sun? 91
What is solar radiation pressure? 91
What is the solar wind? 92
What is the difference between a star and a planet? 93
What is a brown dwarf? 94
Why are some planets rocky and others gaseous? 95
What are the interiors of planets and satellites like? 96
Where do the names of the planets come from? 97
What is Bode’s law? 98
What is Planet X? 99
Why is Pluto no longer called a planet? 100
Why do some planets have many satellites and others, none? 102
How can Mercury survive so close to the Sun? 104
Why does Venus have phases like the Moon? 105
What are asteroids? 106
What is zodiacal light? 107
What is the Great Red Spot on Jupiter? 108
What are Saturn’s rings made of? 109
Do all the planets orbit in the same direction? 110
What are the Lagrange points? 111
Why did the comet Shoemaker–Levy 9 break up as it approached Jupiter? 112
Can planetary alignments cause catastrophic events on Earth? 113
Did asteroids cause the mass extinctions on Earth? 114
Where did the asteroid implicated in the extinction of the
dinosaurs fall? 115
What could be done if an asteroid threatened to collide with Earth? 116
What is the Kuiper belt? 118
Where do comets come from? 118
What are comets made of? 119
In the age of space probes, is it still useful to observe the planets with
telescopes? 121
What do the Mars rovers do? 121
Why colonize Mars? 123
Which way to Mars? 124
What is solar sailing? 124
How could the Voyagers explore so many planets and satellites
in one trip? 126

Stars and Stellar Systems
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108 Why do stars shine? 129
109 What are stars made of? 130
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Why are stars round? 132
How many stars are there in our galaxy? 132
How are the brightnesses of stars measured? 134
How are the distances to stars measured? 135
Parsecs? Light-years? Why not miles or kilometers? 137
How are the masses of stars determined? 138
How big are stars? 139
What are the biggest stars known? 140
How old are the stars? 142
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Do stars really come in different colors? 143
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How do stars die? 146
What is a nova? A supernova? 149
What is a double star? 153
What are Cepheid variables? 153
What is a pulsar? 154
Do stars ever collide? 155
Are we really made of stardust? 156
Which star is closest to us? 157
Between stars that die and stars that are born, is the population
of our galaxy growing or shrinking? 158
Are there any isolated stars, outside of the galaxies? 158
What is a runaway star? 159
What are star clusters? 160
Could nuclear fusion, the process that fuels the stars, be tamed to
solve our energy problems? 162
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What is the Milky Way? 165
What are the Magellanic Clouds? 166
How does the sky appear in different wavelengths? 168
What is a nebula? 169
How empty is space? 171
How many different types of galaxy are there? 173
What type of galaxy is the Milky Way? 175
How many galaxies are there in the universe? 177
How old is the universe? 177
How did the universe begin? 179
How do we know that the universe is expanding? 182
How fast is the universe expanding? 184
Who invented the term “Big Bang?” 184
Does the universe have a center? 185
What is the cosmic background radiation? 187
What is cosmic inﬂation? 189
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When did the ﬁrst stars form? 191
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What is life? 227
How did life begin on Earth? 228
Could life on Earth have originated in outer space? 231
Why is water so important for life? 231
Could life evolve from a chemical element other than carbon? 233
How do molecules form in the interstellar medium? 233
What are extremophiles? 234
Given favorable conditions, will life inevitably appear? 235
Where in the universe would life have the best chance of appearing? 236
What kind of planetary conditions may determine the emergence and
development of life? 237
What are the odds that other intelligent life exists in our galaxy? 238
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How could we detect the presence of life outside the solar system? 245
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Interested in amateur astronomy? What are the ﬁrst steps? 253
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How do refracting and reﬂecting telescopes differ? 273
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