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Series introduction

New Scientist’s Instant Expert books shine light on the subjects that we all wish we knew more about: topics that challenge, engage enquiring minds and open up a deeper understanding of the world around us. Instant Expert books are definitive and accessible entry points for curious readers who want to know how things work and why. Look out for the other titles in the series:

Scheduled for publication in spring 2017:

The End of Money

How Your Brain Works

The Quantum World

Scheduled for publication in autumn 2017:

Evolution

Machines That Think

Our Beautiful Minds

Why The Universe Exists


Contributors

Editor-in-chief: Alison George is Instant Expert editor for New Scientist.

Editor: Stephen Battersby is a physics writer and consultant for New Scientist.

Articles in this book are based on talks at the 2016 New Scientist masterclass ‘Relativity and beyond’ and articles previously published in New Scientist.

 

Academic contributors

Michael Duff is Emeritus Professor of Theoretical Physics at Imperial College London, and a pioneer of supergravity.

Pedro Ferreira is Professor of Astrophysics at the University of Oxford. He works on the general theory of relativity and on the nature of dark matter and dark energy.

John Gribbin is an astrophysicist and science writer. He is a visiting fellow in astronomy at the University of Sussex, UK, where he investigates the age of the universe.

Martin Hendry is Professor of Gravitational Astrophysics and Cosmology at the University of Glasgow, UK, and a specialist in gravitational wave astronomy.

Dan Hooper is an associate scientist at the Fermi National Accelerator in Batavia, Illinois and Assistant Professor of Astronomy and Astrophysics at the University of Chicago.

Sabine Hossenfelder is a research fellow at the Frankfurt Institute for Advanced Studies, where she researches quantum gravity.

Eugene Lim is a theoretical cosmologist at King’s College London. His interests range from string theory to the role of quantum information in the cosmos.

Andrew Pontzen is a lecturer at University College London, where he researches galaxy formation and computational cosmology.

Marika Taylor is Professor of Theoretical Physics at the University of Southampton, UK, and an expert on black holes.

Milena Warzeck is a historian of science who focuses on the social and political context of modern science.

Thanks also to the following writers:

Anil Ananthaswamy, Jacob Aron, Michael Brooks, Marcus Chown, Stuart Clark, Daniel Cossins, Amanda Gefter, Lisa Grossman, Naomi Lubick, Govert Schilling, Joshua Sokol, Colin Stuart, Richard Webb, Jon White.


Introduction

Look behind that unmistakable flare of fluffy white hair and you’ll find a whole new view of the world, where time and space are joined, mass becomes energy and the fabric of the universe is revealed…and then torn to shreds.

Albert Einstein forged his theories of relativity more than 100 years ago in what was one of the greatest achievements of the human mind, and yet today we are still finding out what they really mean. One ramification of relativity is our growing understanding of the life of the cosmos, from its beginning in the Big Bang through many stages of expansion. Another is the uncanny thing called dark energy, which dominates the universe, and was heralded in Einstein’s own calculations in the 1920s.

In 2016 we saw perhaps the most relativistic moment in history, when scientists detected gravitational waves coming from the collision of two black holes after being stretched out by the expansion of space-time over a billion years. Soon, gravitational wave detectors and radio telescopes could begin to explore the nature of the event horizon, the point of no return at the edge of a black hole, to find out whether relativity holds up even at these extremes. Meanwhile, a frenzy of theoretical ideas is emerging from the clash between relativity and quantum mechanics, with superstrings, quantum triangles and other strange notions competing to provide a deeper description of reality. Even Einstein must be surpassed some day.

This New Scientist Instant Expert guide gathers together the thoughts of leading physicists and the best of New Scientist magazine to bring you up to date with Einstein’s concept of relativity and the impact it has had on our conception of the universe.

Stephen Battersby, Editor
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