Preface

This book, first published some ten years ago, is an attempt to communicate to a
non-specialist readership the main results in selected areas of modern-day physics.
The last decade, which finally brought to a close an eventful century, was marked
by significant advances in science and technology, achieved against the background
of a shifting global political landscape.

In 1990, the Hubble Space Telescope, a 2.4 meter reflecting telescope, was de-
ployed in earth orbit by the crew of the space shuttle Discovery; together with other
orbiting observatories that followed close behind, it vastly expanded the horizons
of our observable cosmos and worked to better define our universe and our place
in it. That same year, the Human Genome Project was launched with the goal to
identify the genes in human DNA and to determine the sequences of the base pairs
that make it up; when this project is completed, not only will we know more about
ourselves than ever before, but we will also have learned, in the process, the ways
nature works. At about the same time, the HyperText Transfer Protocol (HTTP)
was created that went on to become the standardized means of information transfer
over computer networks, thereby inaugurating the information age and changing
forever the way we live and work.

To reflect these important developments and a number of others, we have
rewritten several chapters of the first edition and revised or updated all of the
others. To these we have added three completely new chapters, on Bose—Einstein
condensation, nanoscience, and quantum computation, three emerging areas with
great potential for impact and applications in physics and beyond.

It is the objective of this book to present the essential concepts and observations
of contemporary physics in language as simple as possible, without much mathe-
matics but not without rigor. We have tried to write at a level that corresponds to
a lower-undergraduate course, although, occasionally, the nature of the topic being
discussed makes a more advanced treatment unavoidable.

As a textbook, it may be regarded as our modest contribution to a renewed ap-
proach to teaching introductory physics, in which concrete real-life examples happily
cohabit with the usual elements of a traditional course. Whether taking a logical
bottom-up or a thematic top-down approach, the physics teacher would want above
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all to keep her students interested and motivated: she will find here a source of
fascinating topics at the research frontiers for open-classroom discussions or essay
assignments.

This work also addresses the general reader who has a keen interest in physics.
Physics, just as science in general, is not only about nature; it is also about people:
it is a human pursuit, as old as civilization, as ingrained in our nature as our search
for happiness. As a human activity, it shapes our intellect, molds our view of the
world and of ourselves; but, for good or ill, it also affects our everyday life. It
behoves us all, as ordinary citizens, to keep ourselves constantly informed of its
progress and be alert to its issues and implications. Given the way science is built
up and the pace at which advances are being made, those who stay behind are
bound to fall farther and farther behind.

The reader should regard our book as an invitation to deeper meditation or fur-
ther studies; you will find at the end of each chapter suggestions of possible avenues
to more extended explorations. Mathematics is the natural language of physics,
and, how ever hard we try, we cannot fully appreciate physics without equations.
You may wish to check your understanding of the subject at the quantitative level
by attempting to solve some of the end-of-chapter problems with the help, if nec-
essary, of the hints scattered throughout the chapter or in Appendixes A—C and a
peek or two at the solutions given in Appendix D.

C. S. Lam would like to thank Hoi-Kwong Lo and Patrick Hayden for their help
on Chapter 6.
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