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STEPHEN HAWKING 

‘Hawking makes the science clear and thrilling. This book 
marries a child’s wonder to a genius’s intellect. We journey 
into Hawking’s universe, while marvelling at his mind’ 
Roy Porter in the Sunday Times 

‘Lively and provocative . . . Hawking clearly possesses a 
natural teacher’s gifts - easy, good-natured humor and an 
ability to illustrate highly complex propositions with . 
analogies plucked from daily life’ 
New York Times 

‘So much has been written about Hawking and his work 
that having these important concepts explained by the man 
himself is like a shaft of light piercing through a fog of 
half-truths and misrepresentation’ 
John Gribbin, author of 
In Search of the Big Bang, and The Hole in the Sky 

‘His mind seems to soar ever more brilliantly across the 
vastness of space and time to unlock the secrets of the 
universe’ 
Time Magazine 

‘The nineteenth century had its own Stephen Hawking. His 
name was Charles Darwin. Just like A Brief History of 
Time, The Origin of Species threatened our view of the 
universe and our place within it...’ 
Independent on Sunday 

‘It is the publishing sensation of the last decade’ 
The Spectator 
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‘Professor Stephen Hawking is a Cambridge based physicist 

whose brilliance has brought about a greater understanding 

of the nature of our universe’ 

Earthwatch 

‘In an age when science has a reputation for being 

computerized and mechanistic, Hawking reintroduces the 

idea of the universe as mysterious. Intrepidly, he leads us to 

the frontier of science with religion: “If we find the answer 

to that question, it would be the ultimate triumph of 

human reason — for then we would know the mind of 
God” 3 

Daily Mail 

‘One comes away with the feeling of having found the key 

to some of life’s deeper mysteries . . . In writing his 

bestseller, Hawking demonstrated a gift for translating even . 

the most complex concepts into ordinary language that 

could be understood by all’ 
Harpers & Queen 

‘His is a ferociously inquiring mind revolutionizing our 

view of the universe . . . Because of him, no longer can we 

inquire how or when things began, but if...’ 
Pamela Armstrong in the Sunday Express 

‘He has certainly done more to make the idea of a big bang 

and the beginning of the universe coherent and thinkable 

than any physicist since Einstein . . . The reader can’t help 

but imagine that if Einstein had tried to write a book for 
nonphysicists, it might have been like this’ 
Newsday 

‘He has demonstrated that it is possible for a theoretical 

physicist to produce an easy-to-follow guide to the history 
of the universe from the Big Bang to the Black Hole 
without having to cite a single mathematical formula . . .’ 

The Listener 

‘The merit of this book is Hawking’s ability to make these 
ideas graspable by the lay reader’ 
Publishers Weekly 

‘Stephen Hawking’s mind is a wondrous thing . . . A high- 
priest of physics, one of a handful of theorists who may be 
on the verge of reading God’s mind’ 
Los Angeles Times 

‘One of the greatest minds of our time, a visionary whose 
bold and imaginative ideas have turned the world of 
theoretical physics upside down’ 
Woman and Home 

‘Stephen Hawking, a brilliant British physicist, has become 
nearly the perfect cerebral being, thinking his way deeper 
and deeper into the mysterious heart of creation’ 
Reader’s Digest 

‘When the achievements of the physicists of the twentieth 
century come to be considered objectively, the work of 
Stephen Hawking will be writ large in the annals of 
science. His advances have paralleled those of the greatest 
physicists of the past’ 
Astronomy 

‘Stephen Hawking affords a breathtaking insight, not just 
into the past, present and future of the universe, but into 
the mind of scientific genius. He puts profound ideas across 
in lucid terms laymen can understand’ 
London Evening Standard 

‘He writes with a studied simplicity, avoiding most 
technicalities and including many human stories outlining 
how particular advances came to be made’ 
David Jones in The Times 



‘There are many works on the Universe and modern 
physics... Why should this one soar through the records? 
... One reason, obviously, is the eminence of the writer. 
Stephen Hawking has produced work of compelling 
originality and significance . . . the compelling enthusiasm 
for his subject shines through his writing. That’s why 
A Brief History of Time has been such an incredible 
publishing phenomenon’ 
Australian Natural History 

‘He has established himself as the most brilliant British 
scientist of his generation and occupies the professorial 
chair once held by Newton . . . Read this book to find out 
what drives him to explore the origins of the universe’ 
New Statesman @ Society 

‘A brilliant attempt to tell the non-scientist what the present 
generation of scientists believe the nature of the universe to 
be... This book is a tour de force [and] a triumph for its 
author’ 
The Scotsman 

‘The best single book on astrophysics for the common 
reader’ 

Booklist 

‘Genius unique, tragic and triumphant . . . Hawking 
takes us through the evolution of modern thinking on 
cosmology, from Aristotle and Copernicus, through 
Galileo and Newton, to Einstein and, indeed, Hawking 
himself’ 
Sydney Morning Herald 

S
S
 
S
e
 

A 
BRIEF 

HISTORY 
OF TIME 
FROM THE BIG BANG TO BLACK HOLES 

STEPHEN HAWKING 
INTRODUCTION BY CARL SAGAN 

ILLUSTRATIONS BY RON MILLER 

a 
NS 

BANTAM BOOKS 

LONDON »* NEW YORK » TORONTO « SYDNEY » AUCKLAND 



This book is dedicated to Jane 

A BRIEF HISTORY OF TIME 

A BANTAM BOOK : 9780553175219 

Originally published in Great Britain by Bantam Press, 
8 "division of Transworld Publishers 

PRINTING HISTORY 
Bantam Press edition published 1988 

Bantam edition published 1995 

28 

Copyright © Space Time Publications 1988 
Introduction copyright © Carl Sagan 1988 

Interior Illustrations copyright © Ron Miller 1988 

The right of Stephen Hawking to be identified as the author of this 
work has been asserted in accordance with sections 77 and 78 

of the Copyright Designs and Patents Act 1988. 

Condition of Sale 

This book is sold subject to the condition that it shall not, 
by way of trade or otherwise, be lent, re-sold, hired out 

or otherwise circulated without the publisher’s prior consent 
in any form of binding or cover other than that in which 
it is published and without a similar condition including 

this condition being imposed on the subsequent purchaser. 

Set in 11/13pt Linotype Sabon by 
Kestral Data, Exeter, Devon. 

Bantam Books are published by Transworld Publishers, 
61-63 nape Road, Ealing, London WS5 SSA, 

a division of The Random House Group Ltd. 
Addresses for Random House Group Ltd companies outside the UK 

can be found at: www.randomhouse.co.uk 
The Random House Group Ltd Reg. No. 954009. 

Printed and bound in India by Thomson Press India Ltd. 

Contents 

Acknowledgements 

Introduction by Carl Sagan 

1 Our Picture of the Universe 

Space and Time 

The Expanding Universe 

The Uncertainty Principle 

Elementary Particles and the Forces of Nature 

Black Holes 

Black Holes Ain’t So Black 

The Origin and Fate of the Universe 

The Arrow of Time 

The Unification of Physics 

11 Conclusion 

Albert Eiristein 

Galileo Galilei 

Isaac Newton 

Glossary 

Index 

O
o
 
O
N
 

N
N
 

A 
W
N
 

—_
 

OQ
 

ix 

Xili 

17 

39 

59 

69 

89 

109 

127 

159 

171 

189 

195 

197 

199 

201 

209



particles may sometimes behave like waves, and waves like 

particles (page 64). 

wavelength: For a wave, the distance between two adjacent 
troughs or two adjacent crests. 

weak force: The second weakest of the four fundamental 

forces, with a very short range. It affects all matter particles, 

but not force-carrying particles (page 78). 

weight: The force exerted on a body by a gravitational field. 
It is proportional to, but not the same as, its mass. 

white dwarf: A stable cold star, supported by the exclusion 

principle repulsion between electrons (page 92). 
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