


The pendulum is a unique physical system which exhibits remarkably varied

and complex behavior under many different conditions. It is also a system
which, in its many manifestations, has left a significant imprint on human
thought and culture. Using graphs, figures, and narrative to explain scientific
ideas and models, Gregory Baker gives a lucid account of the physics of the
pendulum, showing the reader how the context of the pendulum progresses
over four centuries from that of a simple system of classical physics, to that of

a chaotic system, and eventually to that of a modern quantum system. He also
describes its fascinating presence in cultural history, from its role in timekeeping

and measurements of the earth to its importance as a literary symbol of doom.

Seven “tales”, detailing different important facets of the pendulum, show the
exciting diversity of the science of the pendulum, and its untold significance

in the history of human intellectual development.

This book will appcal to anyone with an interest in science and its impact on

human thought and culture.

“Gregory Baker spins a series of tales about how the pendulum
became central to a wide range of scientific inquiry and techno-
logical development.This book is highly recommended both for
the professional scientist and the curious layman, each of whom
will find much of interest and will surely learn a thing or two.”
Julien Clinton Sprott, University (ZfVl"'isconsin—Madison

“Reader friendly and educative, this book would compel one to
have a second look at the pendulum the next time one crosses it.”
R. Balashankar, The Organiser Weekly

“a useful and interesting book for physics students who want to
find out more about pendulums.”
Brian Clegg, Popular Science

“...a captivating book ..”
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Preface

In 2005 Oxford University Press published a unique physics textbook, The
Pendulum: A Case Study In Physics, by Gregory Baker (this author) and James
Blackburn. This new book, Seven Tales of the Pendulum, grew from that
work. The subject of the original work was a single physical system — the
pendulum — which exhibits remarkably varied and complex behavior
under many different conditions. We used this single system to build a
comprehensive description of the pendulum’s classical, chaotic, and
quantum behavior into a single book. In the course of our research it
became apparent to us that, beyond the physics, the pendulum has
importance for the historical development of applied science, and as
such, has left a significant imprint on human thought and culture.
Many of these nonscientific, but culturally enriching, connections
found their way into the text. The combination of these factors resulted
in that publication being devoted to the science, history, and culture of
the pendulum.

The Pendulum was written as a text for students and researchers of
mathematics, physics, and other quantitative sciences, and therefore
utilized advanced mathematics. Yet, the diversity of the science of the
pendulum and its importance in the history of human intellectual
development are exciting stories that needed to be presented to a wider
audience. Therefore, one of us (GLB) decided to write an almost non-
technical version, the book you have in hand.

Seven Tales of the Pendulum is intended for the general reader with an
interest in science and its relation to other human endeavors. It is an
accessible description of the science of the pendulum, liberally sprin-
kled with related historical and cultural matters. What about the
mathematical prerequisite? Almost all of the mathematical formulas
from the old work have disappeared. Instead, I describe quantitative
relationships with words, pictures, and graphs. Occasionally, T use “sci-
entific” notation for numbers that are very big or very small. For exam-
ple, the approximate size of an atom is about 0.0000000002 meters or, in
scientific notation, 2 X 107" meters. The United States’ national debt is,
at this writing, about 13 trillion dollars or, in scientific notation, 13X 10
dollars. Occasionally, we will use a letter or symbol to represent a
quantity. For example, we use the Greek letter theta 6 to signify the
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angle of a pendulum away from the downward vertical position. And
very occasionally, a simple algebraic formula will be used to reinforce
the meaning of the graphs and words. (I do sneak in the sine curve
from trigonometry, but pictures should make its meaning clear.)
Readers may rest easy knowing that I am mindful of the warning made
famous by Stephen Hawking, that every formula reduces the reader-
ship by a factor of two.

While this book relies heavily on The Pendulum: A Case Study in Physics,
itis structured somewhat differently, with a clearer distinction between
small-amplitude and large-amplitude motion. The material has been
rearranged, completely edited, condensed in many places, and
expanded in others. Furthermore, certain sections of the 2005 produc-
tion that may be either too esoteric or too mathematical for the gen-
eral reader are not included. For example, beyond passing mention,
I do not describe the mathematical analogy of the damped driven pen-
dulum with a superconducting Josephson junction, a topic that previ-
ously occupied a whole chapter. Similarly, the chapter on
synchronization is now heavily edited to omit diffcult technicalities.
Yet many surprising features are still described in sufficient detail to
give the reader a sense of that growing field of study. As behooves a
popular work, detailed references are not included. Instead, there is a
short section of “further reading” that points to generally accessible
additional material. Those wishing references must consult the over
two hundred sources in the 2005 book. Finally, there is a short glossary
of terms.

The passage of several years has only strengthened the conviction
that the story of the pendulum is both interesting and important. It is part
of our cultural and scientific history, providing roots of that history as
well as pointing toward a future for the pendulum thatis yet to be charted.
It is most gratifying to be offering this story to a wider audience.

Gregory L. Baker
Huntingdon Valley
Pennsylvania

2010
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