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For Arthur, how lovely to have finally reached the region of spacetime with you in it

and for my great-great-grandchildren: 
come and visit, I’ll put the kettle on …
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Preface

We tie it to our wrists and hang it on our walls. We mark its passage with candles and fireworks as it in turn marks our faces with lines and wrinkles. It can be wasted and killed. Spent and saved. Kept and lost.

We’re so obsessed with time that it is the most used noun in the English language. Time will tell, waits for no one, will mend a broken heart and flies when we’re having fun. More often than not we wish we had more of it. How often, though, do you stop and think about time itself? Could you explain it to someone else? The moment you do, it feels like trying to hold a puddle of water in your hands. It seems to wriggle through the gaps.

The Roman philosopher Augustine of Hippo, known more popularly as St Augustine, perhaps put it best when he said,

‘What is time? If no one asks me, I know; if I wish to explain [it], I know not.’

The book you’re holding is my attempt to explain time from the point of view of a physicist. As you’ll see, time is not just one of the most enduring mysteries in science, but it is one of the most enduring mysteries in all human experience. We’ll embark on a journey from when we first started keeping track of time thousands of years ago to the forefront of modern physics research. We’ll see how time can be slowed down, sped up and maybe even stopped. You’ll discover how to travel back in time to meet your past self and perhaps even discover that time may not exist at all.

The celebrated physicist Richard Feynman once compared trying to decipher the laws of physics to playing a game of chess; except that you can’t see all the pieces at once and no one has told you the rules. You have to figure them out for yourself through a combination of experience, experiment and occasional glimpses at the board. Up until the last few centuries, we humans spent most of our multi-millennia existence living in a tiny corner of the board, seeing only a very limited number of moves play out. This has led us to think about time in a very particular way and those ideas have become firmly entrenched. They’re wrong. Physicists have shown beyond a shadow of a doubt that time does not work in the way you think it does.

Think back to your distant ancestors. It would have been very rare for them to leave their home town. Rarer still to journey abroad. When you can travel outside the confines of your immediate existence you realise there’s more to the world than meets the eye. Cultures, languages and ideas that you’d never conceived of before. Wonders untold. However, when it comes to time, few of us have ever left our little mental hamlet. The incredible developments in physics over the last century or so – since Albert Einstein gifted the world with his theories of relativity – provide a more complete picture of time.

Reading about these ideas as a teenager changed my life. After discovering them I was never going to study anything other than physics. I simply had to know more. At a stroke I realised the subject was far richer than the boring circuits and levers taught in the classroom. I’ve spent the last twelve years writing and speaking about time and space because I want to give you that same revelatory moment. I’ve seen jaws drop, but I’ve also seen how reluctant people are to give up their cherished notions of time. Encountering these ideas for the first time is a bit like a deep-tissue massage. It’ll make you uncomfortable at first, but in the end it’s so worth it. Cast aside what you think you know about time and you may just fall in love with physics as much as I have.
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