
illustrated brief history of time

illustrated brief history of time explores the remarkable journey of how humanity has understood and
measured time throughout the ages. From ancient civilizations’ reliance on natural cycles to the
sophisticated atomic clocks of today, the story of timekeeping is a testament to human ingenuity and
scientific progress. This article delves into key milestones in the history of time, highlighting pivotal
inventions, cultural shifts, and scientific breakthroughs that shaped our modern perception of time. By
examining the illustrated brief history of time, readers gain insight into how timekeeping evolved from
sundials and water clocks to mechanical clocks and quantum chronometers. The narrative also touches on
the philosophical and theoretical implications of time in physics. This comprehensive overview not only
chronicles technological advancements but also illuminates the ongoing quest to understand the nature of
time itself. Below is a structured guide to the main topics covered in this article.

Ancient Methods of Timekeeping

The Mechanical Revolution in Time Measurement

The Emergence of Standardized Time

Modern Advances in Timekeeping Technology

Time in Physics and Cosmology

Ancient Methods of Timekeeping
Understanding the illustrated brief history of time begins with ancient civilizations and their innovative
ways to track the passage of hours, days, and seasons. Early humans relied heavily on observable natural
phenomena such as the sun, moon, and stars to create rudimentary calendars and timekeeping tools. These
early devices laid the foundation for more precise and complex systems of measuring time.

Sundials and Shadow Clocks
Sundials are among the earliest known instruments used to measure time during daylight hours. By
casting a shadow on a marked surface, ancient cultures could estimate the time based on the sun’s position.
Shadow clocks, similar in function, were employed in Egypt and Mesopotamia around 1500 BCE, helping
to divide the day into smaller units.



Water Clocks and Candle Clocks
Water clocks, or clepsydras, were significant advancements that allowed time measurement even during
the night or on cloudy days. These devices used the steady flow of water to measure intervals of time.
Candle clocks functioned by marking candles at regular intervals; as the candle burned down, it indicated
the passage of time.

Calendars and Astronomical Observations
Calendars emerged as a crucial tool for agricultural societies to track seasons and plan activities. Ancient
calendars, such as the Mayan and Egyptian calendars, were based on detailed astronomical observations.
These systems incorporated complex cycles of the moon, sun, and planets, illustrating an early
understanding of celestial timekeeping.

The Mechanical Revolution in Time Measurement
The illustrated brief history of time progresses significantly with the invention of mechanical clocks, which
marked a turning point in human ability to measure time with unprecedented accuracy. Originating in
medieval Europe, these clocks introduced mechanisms that no longer depended on natural elements.

The First Mechanical Clocks
Mechanical clocks appeared in Europe during the 13th and 14th centuries. These early clocks used weights
and gears to regulate time, and they were often installed in church towers to signal hours for the
community. Their development represented a major technological leap, enabling more consistent and
reliable timekeeping.

Escapement Mechanism
The invention of the escapement was a critical innovation in mechanical clock design. This mechanism
controlled the release of energy in a clock’s gear train, creating regular, measurable intervals. The
escapement allowed clocks to maintain steady movement and improved accuracy substantially.

Portable Timepieces and the Pocket Watch
By the 16th century, advances in miniaturization led to the creation of portable timepieces such as pocket
watches. These devices made personal timekeeping widely accessible and fostered a cultural shift toward
punctuality and time management in everyday life.



The Emergence of Standardized Time
The illustrated brief history of time also encompasses the social and political developments that led to the
standardization of time across regions and nations. Before standardized time, local time varied widely,
causing confusion especially with the expansion of transportation and communication networks.

Railroads and the Need for Standard Time
The rapid expansion of railroads in the 19th century highlighted the necessity for standardized time zones.
Train schedules required synchronization over large distances, which was impossible with the myriad local
times. This challenge spurred international cooperation to create uniform time standards.

Creation of Time Zones
Sir Sandford Fleming proposed dividing the world into 24 time zones, each one hour apart. This system
was adopted at the International Meridian Conference in 1884, which established the Prime Meridian at
Greenwich as the reference point for global timekeeping. Standard time zones simplified scheduling and
global communication.

Introduction of Coordinated Universal Time (UTC)
Coordinated Universal Time, or UTC, was introduced in the 20th century to provide a highly precise
global time standard. UTC combines atomic time with astronomical observations, ensuring uniformity for
scientific, military, and civilian use worldwide.

Modern Advances in Timekeeping Technology
The illustrated brief history of time continues through the 20th and 21st centuries with groundbreaking
improvements in precision and technology. These innovations have transformed how time is measured,
recorded, and utilized across various fields.

Atomic Clocks
Atomic clocks represent the pinnacle of timekeeping accuracy, using the vibrations of atoms, typically
cesium or rubidium, to measure time intervals. These clocks are so precise that they lose only one second in
millions of years. Atomic timekeeping underpins GPS navigation, telecommunications, and scientific
research.



Optical Lattice Clocks and Future Technologies
More recent developments include optical lattice clocks, which use lasers and optical frequencies to achieve
even greater precision than traditional atomic clocks. These emerging technologies promise to redefine the
standard of time measurement and enable new scientific discoveries.

Applications of Precise Timekeeping
Modern timekeeping is critical in a variety of applications, including global positioning systems, internet
data synchronization, high-frequency trading, and space exploration. The increasing demand for accuracy
drives continuous innovation in chronometry.

Time in Physics and Cosmology
The illustrated brief history of time not only covers practical measurement but also extends to theoretical
understandings of time in physics and cosmology. Time is a fundamental dimension in the universe,
intertwined with space and matter.

Newtonian Time
In classical physics, time was considered absolute and universal, flowing at a constant rate regardless of the
observer. Isaac Newton’s conception of time provided the framework for centuries of scientific inquiry and
mechanical timekeeping.

Relativity and the Nature of Time
Albert Einstein’s theories of special and general relativity revolutionized the understanding of time by
showing it is relative and linked to the fabric of space-time. Time dilation effects demonstrate that time can
pass at different rates depending on speed and gravitational fields.

Cosmological Time and the Universe
In cosmology, time is essential for describing the evolution of the universe from the Big Bang to the
present. Concepts such as cosmic time and the arrow of time address the directionality and expansion of the
universe, integrating time into the broader study of space and matter.

Ancient civilizations developed timekeeping tools based on natural cycles.1.



Mechanical clocks introduced precision and reliability in the medieval era.2.

Standardized time zones emerged to meet the needs of modern society.3.

Atomic and optical clocks revolutionized accuracy in the 20th and 21st centuries.4.

Physics and cosmology explore the fundamental nature and relativity of time.5.

Frequently Asked Questions

What is the 'Illustrated Brief History of Time' about?
The 'Illustrated Brief History of Time' is a visually enhanced version of Stephen Hawking's classic book
that explains complex concepts in cosmology, such as black holes, the Big Bang, and the nature of time, in
an accessible and engaging way with illustrations.

Who is the author of the 'Illustrated Brief History of Time'?
The original book was written by Stephen Hawking, and the illustrated version includes additional visual
content to help readers better understand the scientific concepts.

How does the illustrated version differ from the original 'A Brief History
of Time'?
The illustrated version includes detailed images, diagrams, and graphics that complement the text, making
the complex scientific ideas easier to grasp for a wider audience, including those who are visual learners.

Is the 'Illustrated Brief History of Time' suitable for beginners?
Yes, the illustrated version is designed to be accessible for beginners and those without a strong background
in physics, as the visuals help simplify and clarify difficult topics.

What major scientific concepts are covered in the 'Illustrated Brief
History of Time'?
The book covers topics such as the origin and structure of the universe, black holes, quantum mechanics,
general relativity, the Big Bang theory, and the nature of time and space.



Why is Stephen Hawking's 'Brief History of Time' considered important?
Stephen Hawking's work made complex theories about the universe understandable to the general public,
inspiring interest in cosmology and science through clear explanations and engaging writing.

Can the 'Illustrated Brief History of Time' be used as an educational
resource?
Yes, it is often used in educational settings to introduce students to fundamental concepts in physics and
cosmology, thanks to its combination of accessible text and helpful illustrations.

Where can I purchase or access the 'Illustrated Brief History of Time'?
The book is available for purchase through major bookstores and online retailers, and it may also be available
in libraries or as an e-book on various digital platforms.

Additional Resources
1. A Briefer History of Time by Stephen Hawking
This book is a more accessible version of Hawking’s original "A Brief History of Time." It simplifies
complex concepts in cosmology, such as black holes, the Big Bang, and quantum mechanics, making them
understandable to a broader audience. The book includes updated scientific developments and clearer
explanations, often accompanied by illustrations to aid comprehension.

2. The Illustrated A Brief History of Time by Stephen Hawking and Ron Miller
This edition combines Hawking’s groundbreaking text with vivid illustrations by Ron Miller that visually
represent cosmic phenomena. The artwork helps readers grasp abstract ideas such as space-time,
singularities, and the evolution of the universe. It’s an excellent choice for readers who appreciate visual
learning alongside scientific narrative.

3. Cosmos Illustrated: A Visual Journey Through Space and Time by Carl Sagan and Ann Druyan
Based on the famous "Cosmos" series, this book presents the history of the universe with stunning visuals
and clear scientific explanations. It covers topics from the origins of life to the nature of the cosmos,
blending storytelling with detailed illustrations. This book complements the themes explored in "A Brief
History of Time" by providing a broader perspective on science and the universe.

4. The Universe in a Nutshell Illustrated by Stephen Hawking
A companion to "The Universe in a Nutshell," this illustrated edition breaks down advanced physics
concepts like superstring theory and the nature of time. The visuals help demystify complicated ideas and
enhance the reader’s understanding of the cutting-edge theories governing the cosmos. It’s ideal for those
intrigued by the frontiers of theoretical physics.



5. Stephen Hawking’s Universe: The Illustrated Guide to the Cosmos by John Boslough
This book explores Hawking’s theories and discoveries within the broader context of astrophysics and
cosmology. Richly illustrated, it provides insights into black holes, the Big Bang, and the quest for a unified
theory. It serves as a visual companion for readers wanting to delve deeper into Hawking’s scientific
legacy.

6. Black Holes and Time Warps: Einstein’s Outrageous Legacy by Kip S. Thorne (Illustrated Edition)
Written by a Nobel Prize-winning physicist, this book explains the complex phenomena of black holes and
the warping of space-time. The illustrated edition includes diagrams and images to help visualize these
mind-bending concepts. It offers a detailed historical and scientific narrative that complements Hawking’s
work.

7. Astrophysics for People in a Hurry Illustrated by Neil deGrasse Tyson
This book delivers concise explanations of fundamental astrophysical concepts, enhanced with illustrations
that clarify difficult ideas. Tyson’s engaging style makes the science approachable and entertaining,
providing a quick yet informative overview of the universe’s workings. It’s a great complement to more
detailed works on cosmology.

8. The Fabric of the Cosmos: Space, Time, and the Texture of Reality Illustrated by Brian Greene
Brian Greene’s book explores the nature of space and time, quantum mechanics, and string theory with
detailed illustrations that illuminate complex theories. The visual aids help readers navigate abstract
scientific concepts, making the subject matter more tangible. It’s a compelling read for anyone fascinated by
the fundamental structure of reality.

9. Origins: Fourteen Billion Years of Cosmic Evolution Illustrated by Neil deGrasse Tyson and Donald
Goldsmith
This illustrated book traces the history of the universe from the Big Bang to the development of life on
Earth. Combining scientific accuracy with vibrant visuals, it offers a sweeping narrative of cosmic
evolution. It complements "A Brief History of Time" by providing a broader context for the universe’s past
and future.
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begin—and what made its start possible? Does time always flow forward? Is the universe
unending—or are there boundaries? Are there other dimensions in space? What will happen when it
all ends? Told in language we all can understand, A Brief History of Time plunges into the exotic
realms of black holes and quarks, of antimatter and “arrows of time,” of the big bang and a bigger
God—where the possibilities are wondrous and unexpected. With exciting images and profound
imagination, Stephen Hawking brings us closer to the ultimate secrets at the very heart of creation.
  illustrated brief history of time: The Illustrated A Brief History of Time Stephen Hawking,
1996-10-01 In the years since its publication in 1988, Stephen Hawking's A Brief History Of Time
has established itself as a landmark volume in scientific writing. It has become an international
publishing phenomenon, translated into forty languages and selling over nine million copies. The
book was on the cutting edge of what was then known about the nature of the universe, but since
that time there have been extraordinary advances in the technology of macrocosmic worlds. These
observations have confirmed many of Professor Hawkin's theoretical predictions in the first edition
of his book, including the recent discoveries of the Cosmic Background Explorer satellite (COBE),
which probed back in time to within 300,000 years of the fabric of space-time that he had projected.
Eager to bring to his original text the new knowledge revealed by these many observations, as well
as his recent research, for this expanded edition Professor Hawking has prepared a new introduction
to the book, written an entirely new chapter on the fascinating subject of wormholes and time travel,
and updated the original chapters. In addition, to heighten understanding of complex concepts that
readers may have found difficult to grasp despite the clarity and wit of Professor Hawking's writing,
this edition is enhanced throughout with more than 240 full-color illustrations, including satellite
images, photographs made made possible by spectacular technological advance such as the Hubble
Space Telescope, and computer generated images of three and four-dimensional realities. Detailed
captions clarify these illustrations, enable readers to experience the vastness of intergalactic space,
the nature of black holes, and the microcosmic world of particle physics in which matters and
antimatter collide. A classic work that now brings to the reader the latest understanding of
cosmology, A Brief History Of Time is the story of the ongoing search for t he tantalizing secrets at
the heart of time and space.
  illustrated brief history of time: The Illustrated A Brief History of Time Stephen Hawking,
1996
  illustrated brief history of time: A Briefer History of Time Stephen Hawking, Leonard
Mlodinow, 2007-12-18 #1 NEW YORK TIMES BESTSELLING AUTHORS The science classic made
more accessible • More concise • Illustrated FROM ONE OF THE MOST BRILLIANT MINDS OF
OUR TIME COMES A BOOK THAT CLARIFIES HIS MOST IMPORTANT IDEAS Stephen Hawking’s
worldwide bestseller A Brief History of Time remains a landmark volume in scientific writing. But for
years readers have asked for a more accessible formulation of its key concepts—the nature of space
and time, the role of God in creation, and the history and future of the universe. A Briefer History of
Time is Professor Hawking’s response. Although “briefer,” this book is much more than a mere
explanation of Hawking’s earlier work. A Briefer History of Time both clarifies and expands on the
great subjects of the original, and records the latest developments in the field—from string theory to
the search for a unified theory of all the forces of physics. Thirty-seven full-color illustrations
enhance the text and make A Briefer History of Time an exhilarating and must-have addition in its
own right to the great literature of science and ideas.
  illustrated brief history of time: The Illustrated a Brief History of Time ; The Universe
in a Nutshell Stephen W. Hawking, 2014 The Universe in a Nutshell; At the very frontiers of
science, professor Stephen Hawking invites you to be a fellow traveler on an extraordinary voyage
through space-time. Full-color illustrations.
  illustrated brief history of time: The Universe in a Nutshell Stephen Hawking, 2001-11-06
Stephen Hawking’s phenomenal, multimillion-copy bestseller, A Brief History of Time, introduced
the ideas of this brilliant theoretical physicist to readers all over the world. Now, in a major
publishing event, Hawking returns with a lavishly illustrated sequel that unravels the mysteries of



the major breakthroughs that have occurred in the years since the release of his acclaimed first
book. The Universe in a Nutshell • Quantum mechanics • M-theory • General relativity •
11-dimensional supergravity • 10-dimensional membranes • Superstrings • P-branes • Black holes
One of the most influential thinkers of our time, Stephen Hawking is an intellectual icon, known not
only for the adventurousness of his ideas but for the clarity and wit with which he expresses them. In
this new book Hawking takes us to the cutting edge of theoretical physics, where truth is often
stranger than fiction, to explain in laymen’s terms the principles that control our universe. Like
many in the community of theoretical physicists, Professor Hawking is seeking to uncover the grail
of science — the elusive Theory of Everything that lies at the heart of the cosmos. In his accessible
and often playful style, he guides us on his search to uncover the secrets of the universe — from
supergravity to supersymmetry, from quantum theory to M-theory, from holography to duality. He
takes us to the wild frontiers of science, where superstring theory and p-branes may hold the final
clue to the puzzle. And he lets us behind the scenes of one of his most exciting intellectual
adventures as he seeks “to combine Einstein’s General Theory of Relativity and Richard Feynman’s
idea of multiple histories into one complete unified theory that will describe everything that happens
in the universe.” With characteristic exuberance, Professor Hawking invites us to be fellow travelers
on this extraordinary voyage through space-time. Copious four-color illustrations help clarify this
journey into a surreal wonderland where particles, sheets, and strings move in eleven dimensions;
where black holes evaporate and disappear, taking their secret with them; and where the original
cosmic seed from which our own universe sprang was a tiny nut. The Universe in a Nutshell is
essential reading for all of us who want to understand the universe in which we live. Like its
companion volume, A Brief History of Time, it conveys the excitement felt within the scientific
community as the secrets of the cosmos reveal themselves.
  illustrated brief history of time: aIllustrated a Brief History of Time : Updated and Expanded
Edition.?aIllustrated a Brief History of Time : Updated and Expanded Edition.?aIllustrated a Brief
History of Time : Updated and Expanded Edition.?Illustrated a Brief History of Time Stephen
Hawking, 1996
  illustrated brief history of time: Teaching Science Fact with Science Fiction Richard
Raham, 2004-08-17 The literature of science fiction packs up the facts and discoveries of science
and runs off to futures filled with both wonders and warnings. Kids love to take the journeys it offers
for the thrill of the ride, but they can learn as they travel, too. This book will provide you with: an
overview of the past 500 years of scientific thought and the literature of science fiction which it
inspired; suggestions for finding and adapting the kind of science fiction that will work best for your
classroom; detailed ideas and resources for teaching concepts in the physical, earth, space, and life
sciences, as well in history and mathematics; and suggested activities for a variety of grade levels.
Appendices provide: science references to help you keep the facts and the fictions straight; national
science content standards; and detailed lesson plans for an earth science unit where students travel
the depths of time and create their own time travelers' diaries.
  illustrated brief history of time: Cosmology and the Evolution of the Universe Martin
Ratcliffe, 2009-08-12 This volumes in the Greenwood Guides to the Universe series covers the
current scientific understanding of the creation and evolution of the universe. Cosmology and the
Evolution of the Universe provides readers with an up-to-date survey of the current scientific
understanding of how the universe has evolved in the almost 14 billion years since the Big Bang.
Scientifically sound and written with the student in mind, it is an excellent first step for students
researching the science of cosmology and a resource for all who wish to know more about the
evolution of the universe. Cosmology and the Evolution of the Universe discusses all areas of what is
known about the subject. Topics include: the large-scale structure of the universe; the discovery and
importance of cosmic microwave background radiation; and the forces and particles involved in the
evolution of the universe. The book even tackles that most provocative of questions: How will the
universe end?
  illustrated brief history of time: The Cosmos Jay M. Pasachoff, Alex Filippenko, 2013-08-12



An exciting introduction to astronomy, the fourth edition of this book uses recent discoveries and
stunning photography to inspire non-science majors about the Universe. Written by two highly
experienced and engaging instructors, each chapter has been fully updated, with more than 200 new
images throughout, including recent images from space missions and the world's best observatories.
The newly redesigned text is organized as a series of stories, each presenting the history of the field,
the observations made and how they fit within the process of science, our current understanding and
what future observations are planned. Math is provided in boxes and easily read around, making the
book suitable for courses taking either mathematical or qualitative approaches. New discussion
questions encourage students to think widely about astronomy and the role science plays in our
everyday lives and podcasts for each chapter aid studying and comprehension.
  illustrated brief history of time: The Handbook of Historical Linguistics Brian Joseph,
Richard Janda, 2008-04-15 The Handbook of Historical Linguistics provides a detailed account of the
numerous issues, methods, and results that characterize current work in historical linguistics, the
area of linguistics most directly concerned with language change as well as past language states.
Contains an extensive introduction that places the study of historical linguistics in its proper context
within linguistics and the historical sciences in general Covers the methodology of historical
linguistics and presents sophisticated overviews of the principles governing phonological,
morphological, syntactic, and semantic change Includes contributions from the leading specialists in
the field
  illustrated brief history of time: Stephen Hawking Bernard Ryan, 2009 Describes the life and
career of the famous British scientist Stephen Hawking.
  illustrated brief history of time: Hawking Hawking Charles Seife, 2021-04-06 Stephen
Hawking was widely recognized as the world's best physicist and even the most brilliant man
alive–but what if his true talent was self-promotion? When Stephen Hawking died, he was widely
recognized as the world's best physicist, and even its smartest person. He was neither. In Hawking
Hawking, science journalist Charles Seife explores how Stephen Hawking came to be thought of as
humanity's greatest genius. Hawking spent his career grappling with deep questions in physics, but
his renown didn't rest on his science. He was a master of self-promotion, hosting parties for time
travelers, declaring victory over problems he had not solved, and wooing billionaires. In a
wheelchair and physically dependent on a cadre of devotees, Hawking still managed to captivate the
people around him—and use them for his own purposes. A brilliant exposé and powerful biography,
Hawking Hawking uncovers the authentic Hawking buried underneath the fake. It is the story of a
man whose brilliance in physics was matched by his genius for building his own myth.
  illustrated brief history of time: Books and Beyond Kenneth Womack, 2008-10-30 There's a
strong interest in reading for pleasure or self-improvement in America, as shown by the popularity of
Harry Potter, and book clubs, including Oprah Winfrey's. Although recent government reports show
a decline in recreational reading, the same reports show a strong correlation between interest in
reading and academic acheivement. This set provides a snapshot of the current state of popular
American literature, including various types and genres. The volume presents alphabetically
arranged entries on more than 70 diverse literary categories, such as cyberpunk, fantasy literature,
flash fiction, GLBTQ literature, graphic novels, manga and anime, and zines. Each entry is written by
an expert contributor and provides a definition of the genre, an overview of its history, a look at
trends and themes, a discussion of how the literary form engages contemporary issues, a review of
the genre's reception, a discussion of authors and works, and suggestions for further reading.
Sidebars provide fascinating details, and the set closes with a selected, general bibliography.
Reading in America for pleasure and knowledge continues to be popular, even while other media
compete for attention. While students continue to read many of the standard classics, new genres
have emerged. These have captured the attention of general readers and are also playing a critical
role in the language arts classroom. This book maps the state of popular literature and reading in
America today, including the growth of new genres, such as cyberpunk, zines, flash fiction, GLBTQ
literature, and other topics. Each entry is written by an expert contributor and provides a definition



of the genre, an overview of its history, a look at trends and themes, a discussion of how the literary
form engages contemporary issues, a review of the genre's critical reception, a discussion of authors
and works, and suggestions for further reading. Sidebars provide fascinating details, and the set
closes with a selected, general bibliography. Students will find this book a valuable guide to what
they're reading today and will appreciate its illumination of popular culture and contemporary social
issues.
  illustrated brief history of time: Stephen Hawking Deluxe Set Stephen Hawking, 2002-10
  illustrated brief history of time: Exploring Color Photography Fifth Edition Robert Hirsch,
2013-02-11 The classic book on color photography is back in print and completely revamped for a
digital photography audience! Learn from step-by-step instruction, illustrative charts, and
unbelievably inspirational imagery in this guide meant just for color photographers. World renowned
artists give you insight as to how they did that and the author provides challenging assignments to
help you take photography to a new level. With aesthetic and technical instruction like no other, this
book truly is the bible for color photographers. Be sure to visit the companion website, featuring
portfolios and commentary by contemporary artists: www.exploringcolorphotography.com
  illustrated brief history of time: Essays on the Frontiers of Modern Astrophysics and
Cosmology Santhosh Mathew, 2013-11-08 This book is a collection of fourteen essays that describe
an inspiring journey through the universe and discusses popular science topics that modern physics
and cosmology are struggling to deal with. What is our place in the universe and what happens in
the magnificent cosmos where we exist for a brief amount of time. In an unique way that
incorporates mythological and philosophical perspectives, the essays in this work address the big
questions of what the universe is, how it came into being, and where it may be heading. This exciting
adventure is a rich scientific history of elegant physics, mathematics, and cosmology as well as a
philosophical and spiritual pursuit fueled by the human imagination.
  illustrated brief history of time: A Breif History of Time and the Universe in a Nutshell
Stephen Hawking, 2007-06-07
  illustrated brief history of time: The Shape of God Terry David Silvercloud, 2007 An
explanation about the nature of material reality and motion, how solids, liquids, and gases come to
be, the nature of the Sun and planets, the importance and nature of shapes and dimensional values,
human evolution, the nature of religions and God, problems upon Earth and possible solutions, the
history of Islam, the history of Christianity, the history of the Bible, the history of the Knight's
Templar, the history of the Freemasons, notes about wave-lengths and frequencies. I will prove to
you that the Earth has never made a circle (nor an ellipse) around the Sun and never will. I will
prove to you that something DOES go much faster than light and that it does, indeed, curve space.
The stuff that goes faster than light is the sub-atomic stuff that presents to us the stuff we call
matter. How about that? And that's just the beginning of surprises.
  illustrated brief history of time: Genesis of the Big Bang Ralph A. Alpher, Robert Herman,
2001-02-08 The authors of this volume have been intimately connected with the conception of the
Big Bang model since 1947. Following the late George Gamow's ideas in 1942 and more particularly
in 1946 that the early universe was an appropriate site for the synthesis of the elements, they
became deeply involved in the question of cosmic nucleosynthesis and particularly the synthesis of
the light elements. In the course of this work they developed a general relativistic model of the
expanding universe with physics folded in, which led in a progressive, logical sequence to our
prediction of the existence of a present cosmic background radiation some seventeen years before
the observation of such radiation was reported by Penzias and Wilson. In addition, they carried out
with James W. Follin, Jr., a detailed study of the physics of what was then considered to be the very
early universe, starting a few seconds after the Big Bang, which still provides a methodology for
studies of light element nucleosynthesis. Because of their involvement, they bring a personal
perspective to the subject. They present a picture of what is now believed to be the state of
knowledge about the evolution of the expanding universe and delineate the story of the development
of the Big Bang model as they have seen and lived it from their own unique vantage point.
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