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“Carl Sagan is the most effective
and popular advocate of the wonders of
science in the United States.”
—
The New York Times Books Review
 

“He not only can make complex scientific matters understandable to the general reader, but does so in entrancing ways as well.”

—Associated Press


 

“Sagan can write about anything … and seem as if he learned what he knows while playing in the sandbox.”

—
The New York Times


 

“Sagan has a love affair going with the universe.…You cannot come away unmoved from an encounter with him. He is full of intensity, of fascination, of courtesy, and of a lust for accuracy and truth.…Sagan blows through my head like a tornado, filling me with questions and with joy.”

—
The Detroit News


 

“Sagan overwhelms us, overpowering our senses.…[He] sweeps us off our simple planet earth and into interplanetary space.”

—
The San Diego Union


 

“Devastating, balanced, unforgettable.”
—
Science
 

“He has the confidence and ability to range widely beyond his specialties, an infectious enthusiasm for ideas, delight in the ‘romance of science’ and optimism for the future.… Sagan has probably done more than anyone else to make wonders of science readily available to the intelligent lay readers of this country.”

—
The Pittsburgh Press


 

“Throughout, Sagan’s writing is eloquent and refreshing, his subjects wide-ranging and stimulating. He easily communicates the careful reason, the lively imagination, and the contagious enthusiasm that have made him the nation’s best-known scientist.”

—
The Charlotte Observer


 

“The love and enthusiasm he exudes in his writings is infectious. He goads us to greater understanding by stimulating our intelligence.…Sagan dazzles.”

—
American Way


 

“Intellectually omnivorous, utterly understandable … A brilliant book!”

—
Vogue


 

“The best nonfiction bet of the year.”
—
The Denver Post
 

“Every generation needs one scientist of impeccable credentials who is capable of explaining, in reasonably clear English and without sounding patronizing, what the hell is going on in our labs and think-tanks. At the moment, the chair is occupied (and very ably) by Carl Sagan, whose
Dragons of Eden
has already garnered a Pulitzer Prize.”

—
The Houston Post


 

“In the hands of an extraordinary scientist like Carl Sagan, the presentation of science as it really is becomes the exhilarating adventure it ought to be.”

—
Worcester Telegram


 

“Articulate, entertaining, and occasionally profound, he does what few other respected scientists can or have bothered to do—he gives science to the people. BROCA’S BRAIN is a marvelous gift.”

—
The Providence Journal


 

“Sagan is enjoying himself.… The puzzles and enigmas of the universe are unending. It is a scientist’s delight in them that runs through all the parts of BROCA’S BRAIN.”

—
Washington Star
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To Rachel and Samuel Sagan, my parents,
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the world, with gratitude and admiration and love
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INTRODUCTION
 

WE LIVE
in an extraordinary age. These are times of stunning changes in social organization, economic wellbeing, moral and ethical precepts, philosophical and religious perspectives, and human self-knowledge, as well as in our understanding of that vast universe in which we are imbedded like a grain of sand in a cosmic ocean. As long as there have been human beings, we have posed the deep and fundamental questions, which evoke wonder and stir us into at least a tentative and trembling awareness, questions on the origins of consciousness; life on our planet; the beginnings of the Earth; the formation of the Sun; the possibility of intelligent beings somewhere up there in the depths of the sky; as well as, the grandest inquiry of all—on the advent, nature and ultimate destiny of the universe. For all but the last instant of human history these issues have been the exclusive province of philosophers and poets, shamans and theologians. The diverse and mutually contradictory answers offered demonstrate that few of the proposed solutions have been correct. But today, as a result of knowledge painfully extracted from nature, through generations of careful thinking, observing and experimenting, we are on the verge of glimpsing at least preliminary answers to many of these questions.

There are a number of themes that weave through the structure of this book, appearing early, disappearing for a few chapters, and then resurfacing in a somewhat different context—including the joys and social consequences of the scientific endeavor; borderline or pop science; the not entirely different subject of religious doctrine; the exploration of the planets and the search
for extraterrestrial life; and Albert Einstein, in the centenary of whose birth this book is published. Most of the chapters can be read independently, but the ideas have been presented in an order chosen with some care. As in some of my previous books, I have not hesitated to interject social, political or historical remarks where I thought they might be appropriate. The attention given to borderline science may seem curious to some readers. Practitioners of pop science were once called Paradoxers, a quaint nineteenth-century word used to describe those who invent elaborate and undemonstrated explanations for what science has understood rather well in simpler terms. We are today awash with Paradoxers. The usual practice of scientists is to ignore them, hoping they will go away. I thought it might be useful—or at least interesting—to examine the contentions and conceits of some Paradoxers a little more closely, and to connect and contrast their doctrines with other belief systems, both scientific and religious.
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