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Are we alone in the Universe?
Was there anything before the Big Bang?
Are there other universes?
What makes stars shine?
Where does Earth’s water come from?
Why is the night sky dark?
Was there ever life on Mars?
How do telescopes work?
This engaging guide book answers all these questions and hundreds
more, making it a practical reference for anyone who has ever wondered
what is out in the cosmos, where does it all come from, and how does it all
work? Richly illustrated in color throughout, it gives simple yet rigorous
explanations in non-technical language, summarizing current astronomical
knowledge, without overlooking the important underlying scientiﬁc
principles. This second edition includes substantial new material
throughout, including the latest ﬁndings from the New Horizons, Rosetta,
and Dawn space missions, and images from professional telescopes such as
the Hubble Space Telescope and the Atacama Large Millimeter Array.
Carol Christian is a scientist at the Space Telescope Science Institute in
Baltimore, MD. She is the Hubble Space Telescope Outreach Project
Scientist, supporting the HST mission in all things regarding information for
the media, educators, and the general public. She also participates in a
number of podcasts on iTunes. In previous years she was the Head of the
Ofﬁce of Public Outreach at STScI and established a number of Internet
educational and outreach initiatives.
Jean-René Roy is a retired astronomer who was a professor at Laval
University, Québec, Canada from 1977 to 2000. Since then he has served as
Deputy Director and Head of Science at the Gemini Observatory in Hawai’i
and Chile and worked at the Large Facilities Ofﬁce of the National Science
Foundation and ﬁnally at the Space Telescope Science Institute. He has done
research on the Sun, the interstellar medium, and the evolution of gas-rich
galaxies.
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Preface
Human beings are curious by nature and have marveled at the night sky ever since our
Homo sapiens ancestors ﬁrst gazed up into the heavens. What is “up there”? Why do stars
shine? How did the universe begin? Does life exist elsewhere? What is on the other side of
the Moon?
Astronomy is one of the oldest sciences, but modern physics and technology, coupled
with observations from space, have recently generated a stupendous wave of new
knowledge. Most of our earliest questions about the nature of the universe have now
been answered, and many unexpected, intriguing new ﬁndings have been made, ﬁndings
that invite us to be both humble and bold. And one need not be a professional
astronomer or physicist to understand them.
Our intention in writing this book has been to offer to the general reader a summary of
current astronomical knowledge, generously illustrated and provided with rigorous but
simple explanations while avoiding mystifying professional jargon.
This book is a revised edition of the one ﬁrst published in English in 2010. We have
updated the material following recent ﬁndings and discoveries. Some questions and
answers are additions and a few old ones have been dropped. We have restructured
and reorganized chapters to follow a more logical sequence of topics, and the content
and approach remain the same of those of the ﬁrst edition.
The many “windows” on astronomy in this book do not exhaust the topic, but we hope
that they will pique the curiosity of our readers and stimulate them to explore further, by
navigating the Internet or by consulting some of the many ﬁne publications on astronomy such as those suggested at the end of this book. Most important of all, we hope that
they will ﬁnd renewed wonder in the night sky!

April 2009, June 2016
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Units and Numbers
We have used the metric system almost exclusively. Conversion factors for English
equivalents can be found in the appendix.
In astronomy, distances, times, and temperatures are truly “astronomical numbers,” in
which the long strings of zeros are awkward and cumbersome. We have therefore often
used scientiﬁc notation, in which numbers are expressed in powers of 10. The exponent
of 10 is the number of places by which the decimal point must be shifted to express the
number (left for negative exponents, right for positive exponents). For example, 2.5  103
is 2500, 106 is 1 followed by 6 zeros, or 1 million, and 10 6 is 0.000 001.
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Preface

Notation
References are given through the text by the names of the authors, e.g. Espenak and
Meeus 2006 or Abbott et al. 2016 for multiple authors, with details in the list of
references at the end of the book.
References to related questions are noted by the letter Q followed by the number of
the question. For example, (Q. 30) refers to question 30.
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The night sky viewed from northern Chile with the central part of the Milky Way in full view. Credit:
ESO/S. Guisard.
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