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About the Book

Ever wanted to travel into space?

Meet George. He’s an ordinary boy with an incredible secret – the power to go on intergalactic adventures!

Join him as he battles a sinister rebel-scientist, who’s hell bent on sabotaging the most exciting – and dangerous – experiment of the century.

A deadly bomb is ticking.

The whole world is watching.

Can George stop the second BIG BANG?
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[image: ]
Where’s the best place in the Universe for a pig to live? Annie was typing onto the keyboard of Cosmos, the supercomputer. ‘Cosmos will know!’ she declared. ‘He must be able to find Freddy somewhere better than that grotty old farm.’

The farm where Freddy, the pig, now lived was actually perfectly nice – at least, all the other animals seemed happy there. Only Freddy, George’s precious pig, was miserable.

‘I feel awful,’ said George sadly as Cosmos, the world’s greatest supercomputer, ran through his millions and billions of files to try and answer Annie’s question about pigs. ‘Freddy was so angry he wouldn’t even look at me.’
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‘He looked at me!’ said Annie hotly, glaring at the screen. ‘I definitely saw him send me a message with his piggy eyes. It was: HELP! GET ME OUT OF HERE!’
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The day trip to visit Freddy at the farm just outside Foxbridge, the university town where George and Annie lived, had not been a success. When Annie’s mum, Susan, arrived to collect them at the end of the afternoon, she was surprised to see George red-faced and furious and Annie on the verge of tears.

‘George! Annie!’ said Susan. ‘Whatever is the matter with the pair of you?’

‘It’s Freddy!’ burst out Annie, leaping into the back seat of the car. ‘He hates it at the farm.’

Freddy was George’s pet pig. He had been a Christmas present from George’s gran when he was a piglet. George’s parents were eco activists, which also meant they weren’t very keen on presents. They didn’t like the way all the discarded, broken and unwanted toys left over from Christmas built up into huge mounds of old plastic and metal, floating across the seas, choking whales and strangling seagulls, or making mountains of ugly junk on the land.

George’s gran knew that if she gave George an ordinary present, his parents would give it straight back again, and everyone would get cross and upset. So if he was to keep his Christmas present, she realized she would have to think of something special – something that helped the planet rather than destroyed it.

That’s why, one cold Christmas Eve, George found a cardboard box on the doorstep: inside it was a little pink piglet and a note from Gran saying: Can you give this young pig a nice home? George had been thrilled. He had a Christmas present his parents had to let him keep; and, even better, he had his very own pig.

The problem with little pink piglets, however, is that they get bigger. Bigger and bigger, until they are enormous – too large for the back garden of an ordinary terrace house with a narrow strip of land and scrubby vegetables growing between the two fences separating it from the neighbouring gardens. But George’s parents had kind hearts really, so Freddy, as George named the pig, had carried on living in his pigsty in the garden until he reached a gigantic size – he was now more like a baby elephant than a pig. George didn’t care how large Freddy got – he was very fond of his pig and spent long hours in the garden, chatting to him or just sitting in his huge shadow, reading books about the wonders of the cosmos.
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But George’s dad, Terence, had never really liked Freddy. Freddy was too big, too piggy, too pink, and he enjoyed dancing on Terence’s carefully arranged vegetable plot, trampling his spinach and broccoli and munching thoughtlessly on his carrot tops. Last summer, before the twins were born, the whole family had been going away. Terence had been super-quick to find Freddy a place at a nearby children’s petting farm, promising George that when they all got back, the pig would be able to come home.

Only this never happened. George and his parents returned from their adventures, and George’s next-door neighbours – the scientist Eric, his wife, Susan, and their daughter, Annie – came back from living in the USA. Then George’s mother had twin baby girls, Juno and Hera, who cried and gurgled and smiled. And then cried some more. And every time one of them stopped crying, there would be a beautiful half-second of silence. Then the other baby would start up, wailing until George thought his brain would explode and start leaking out of his ears. His mum and dad always looked stressed and tired, and George felt bad about asking them for anything at all. So once Annie came back from the USA, he started slipping through the hole in the back fence more and more often, until he was practically living with his friend, her crazy family and the world’s greatest supercomputer in the house next door.

But it was worse for Freddy, because he never made it home at all.

Once the baby girls were born, George’s dad said they had enough on their hands without a socking great pig taking up most of the back garden. ‘Anyway,’ he told George rather pompously when he protested, ‘Freddy is a creature of planet Earth. He doesn’t belong to you – he belongs to nature.’

But Freddy couldn’t even stay in his small, friendly petting farm, which had to close at the beginning of this summer holiday. Freddy – along with the other animals there – had been moved to a bigger place where there were unusual breeds of farm animal, and lots of visitors, especially in the summer holidays. It was a bit like him and Annie moving up to secondary school, George thought to himself – going somewhere much bigger. It was a bit scary.

‘Nature, huh!’ he snorted to himself as he remembered his dad’s comments now. Cosmos the computer was still chewing over the complicated question of the best location in the Universe for a homeless pig. ‘I don’t think Freddy knows he’s a creature of planet Earth – he just wants to be with us,’ said George.

‘He looked so sad!’ said Annie. ‘I’m sure he was crying.’

On their trip to the farm earlier that day, George and Annie had come across Freddy lying flat on his stomach on the floor of his pig pen, trotters splayed out on either side, his eyes dull and his cheeks sunken. The other pigs were gambolling around, looking cheerful and fit. The pen was spacious and airy, the farm clean and the people that worked there friendly. But even so, Freddy seemed lost in a piggy hell of his own. George felt incredibly guilty. The summer holidays had passed and he hadn’t done anything about getting Freddy home again. It was Annie who had suggested making the trip to the farm today, badgering her mum into driving them there and picking them up again afterwards.

[image: ]
George and Annie had asked the workers what was wrong with Freddy. They’d looked worried too. The vet had come: Freddy wasn’t ill, she’d said; he just seemed very unhappy, as though he was pining away. After all, he had grown up in George’s quiet back garden, and had then moved to a small farm with just a few children coming to pet him. In the new place he was surrounded by noisy, unfamiliar animals and had lots of visitors every day: it was probably a big shock. Freddy had never lived with his fellow pigs before. He was totally unused to other animals: in fact, he considered himself more as a person than a pig. He didn’t understand what he was doing on a farm where visitors hung over the edge of the pig pen to gawp at him.

‘Can’t we take him home?’ George had asked.

The helpers looked a bit perplexed. There were lots of rules and regulations about moving animals around, and anyway, they felt that Freddy was simply too big now to live in an urban back garden. ‘He’ll feel better soon!’ they reassured George. ‘Just you wait and see – next time you come to visit, it’ll be quite different.’

‘But he’s been here for weeks already,’ protested George.

The helpers either didn’t hear or chose to ignore him.

Annie, however, had other ideas. As soon as they got back to her house, she started making plans. ‘We can’t bring Freddy back to yours,’ she said, switching on Cosmos, ‘because your dad will just take him straight back to the farm. And he can’t live here with us.’

Unfortunately George knew this was true. He looked around Eric’s study: Cosmos was perched on the desk, on top of piles and piles of scientific papers, surrounded by wobbling towers of books, cups of half-drunk tea and scraps of paper with important equations scrawled on them. Annie’s dad used the supercomputer to work on his theories about the origins of the Universe. Finding a home for a pig was, it seemed, almost as difficult.

When Annie and her family had first moved into this house, George’s pig had made a dramatic entrance, charging through Eric’s study, sending books flying into the air. Eric had been quite pleased, because in all the chaos Freddy had actually helped him to find a book he’d been searching for. But these days, George and Annie both knew that Eric wouldn’t welcome a spare pig. He had too much work to do to look after a pig.

‘We need to find somewhere nice for Freddy,’ said Annie firmly.

Ping! Cosmos’s screen came to life again and started flashing with different coloured lights – a sure sign that the great computer was pleased with himself. ‘I have prepared for you a summary of the conditions within our local cosmic area and their suitability for porcine life,’ he said. ‘Please click on each box to see a read-out of your pig’s existence on each planet within our solar system. I have taken the liberty of providing’ – the computer chortled to himself – ‘an illustration for each planet with my own comments.’

‘Wowzers!’ said Annie. ‘Cosmos, you are the best.’

On Cosmos’s screen were eight little boxes, each marked with the name of a planet in the solar system. She checked the one labelled MERCURY …
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‘But I don’t think Freddy could actually live on any of those planets,’ objected George after they had looked through Cosmos’s tour of the solar system for pigs. ‘He’d boil on Mercury, get blown away on Neptune or sink through layers of poisonous gas on Saturn. He’d probably wish he was back on the farm.’

‘Apart from on Earth …’ murmured Annie. ‘That’s the only planet in our solar system that’s suitable for life.’ Her nose was scrunched up, meaning she was thinking hard. ‘It’s just like for humans,’ she said suddenly. ‘You know how my dad was talking about finding a new home for human beings, in case our planet becomes uninhabitable?’

‘You mean, if we get struck by a huge comet or global warming takes over?’ said George. ‘We won’t be able to live on this planet if there are volcanic eruptions or it becomes a huge, dry desert.’ George knew all about the frightening things that might happen to planet Earth if humans didn’t start taking better care of it from his eco-activist parents.

‘Exactly! My dad says humans need to look for a new home,’ said Annie, ‘just like Freddy does. Pigs need about the same conditions as people, so if we can find a place in the Universe that’s suitable for human life, then Freddy would be fine there as well.’

‘So all Cosmos has to do is find a new home for humanity and we’ve found somewhere to keep my pig?’

‘Precisely!’ said Annie happily. ‘And we can visit him in space from time to time, so he doesn’t get lonely and sad again.’ They both fell silent. They knew that their master plan was rather less than perfect.

‘How long is it going take us to find somewhere for Freddy in space?’ asked George eventually. ‘Your dad has been searching and searching for a new place for human beings to start a colony, and he still isn’t sure he’s found the right place.’

‘Um, yeah,’ admitted Annie. ‘We might – just might – want to think about finding Freddy somewhere a bit closer to home, just for now.’

‘Somewhere on planet Earth would be good,’ agreed George. ‘But how are going to get him to his new home – in space or on Earth? How are we going to carry a great big pig around?’

‘Now that is the great geniosity of my brilliant plan!’ cried Annie, perking up. ‘We’re going to use Cosmos. If Cosmos can send us on great big journeys across the Universe, then he can take a pig just a short hop across planet Earth. Cosmos, am I right?’ she demanded.

‘Annie, you are,’ confirmed Cosmos. ‘I am so clever and intelligent that I can do any or all of the things you have mentioned.’

‘But is he supposed to?’ asked George. ‘I mean, isn’t your dad going to be a bit cross if he finds we’ve used his supercomputer to transport a pig?’

‘Unless you order me to do so,’ said Cosmos slyly, ‘I would have no reason to inform Eric that we have taken a porcine adventure together.’

‘See?’ said Annie. ‘If we ask Cosmos to take Freddy to somewhere he’ll be safe, then Cosmos will do it.’

‘Hmm,’ said George, still sounding doubtful. He’d been on journeys before where Cosmos had been allowed to pick the destination, and he wasn’t sure that the supercomputer always got it right. George didn’t want to push his pig through the portal – the amazing doorway into space that Cosmos could open up – and find he’d been sent to a sausage factory. Or the top of the Empire State Building. Or a remote tropical island which would be too hot for Freddy – not to mention too lonely.
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‘Cosmos,’ he said politely, ‘could you show us the places you’d take Freddy before you actually send him there? Oh, and for the moment, until we find somewhere permanent, they all have to be close enough for us to cycle to, because I don’t think we ought to keep using you – we might get caught.’

‘Processing your request,’ replied Cosmos. When Annie’s family had come back from the USA, Cosmos had suffered a mega breakdown. Eric had managed to fix him, but he had returned with a much more user-friendly attitude. Now, his circuits chuntered for a few seconds, and then an image appeared, floating in the air in the centre of Eric’s study, connected to Cosmos by two thin beams of light.
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‘It’s a map!’ said George. ‘It looks like … Hang on! It’s Foxbridge!’

‘Indeed,’ said Cosmos. ‘It is a three-D image. Anything Google can do, I can do better.’ He harrumphed. ‘The cheeky upstarts.’

‘Oh my, it’s beautiful!’ sighed Annie. Every feature of the ancient and distinguished university town of Foxbridge was drawn in loving detail on Cosmos’s map – each tower, rampart, spire and quadrangle represented in perfect miniature.

In a corner of one of the courtyards, a little red light was flashing.

‘That’s my dad’s college!’ said Annie in surprise. ‘Where that light is flashing. Why are you showing us Dad’s college?’

‘My files tell me that pigs need a quiet, dark space with fresh air and some sunlight,’ said Cosmos. ‘The place marked is an empty wine cellar at the base of an old tower. It has a ventilation system, so the air is clean, and a small skylight. It hasn’t been used for many years, so your pig should be safe and comfortable there for a few days, provided you take the precaution of bringing some straw with him from the farm.’

‘Are you sure?’ said George. ‘Won’t he feel a bit cooped up?’

‘For a short while your pig will enjoy perfect peace and quiet,’ replied Cosmos. ‘It will be a mini break for him until you decide where you would like him to be permanently housed.’

‘We have to get him out of that farm!’ exclaimed Annie. ‘And quickly! He’s having a horrid time and we must, must, must save him!’

‘Can we see the cellar?’ asked George.

‘Certainly,’ said Cosmos. ‘I will open a small window onto the cellar so that you can verify the information I have given you.’

The map melted into thin air and was replaced by a rectangle of light as Cosmos created his portal: Annie and George had gone through it many times to journey into space. On those occasions, Cosmos had made a door. But if he just wanted to show them something, he drew a small window for them to look through.

‘This is so exciting!’ exclaimed Annie while they waited. ‘Why did we never think of using Cosmos to travel around the Earth before?’

The rectangle went dark. George and Annie peered at it more closely.

‘Cosmos, we can’t see anything!’ said George. ‘I thought you said there would be some daylight. We don’t want Freddy to think he’s gone to prison!’

Cosmos sounded confused. ‘I have checked the coordinates, and this is the right location. Perhaps the window has been covered.’

‘Jeepers!’ whispered Annie. ‘The darkness – it’s moving!’ Through the window, the blackness seemed to be swaying from side to side.

‘Listen!’ she hissed. ‘I can hear voices.’

‘Not possible,’ replied Cosmos. ‘My data tells me that the cellar is no longer in use.’

‘Then what are all those people doing there?’ said Annie in a hollow voice. ‘Look!’

Staring through the window, George realized she was right. What they were seeing was not a dark room where no light penetrated. It was a throng of tightly packed people, all wearing black clothes. He could just make out shoulders and backs – the crowd seemed to be facing away from them.
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‘Can they see us?’ whispered Annie.

‘If they turn round, they will see the portal window,’ said Cosmos, who had conducted a brief scan of the room. ‘Although it is entirely inconsistent with logic, probability and reason, the cellar appears to be filled with human beings.’

‘Alive ones?’ said Annie in a terrified voice. ‘Or dead ones?’

‘Breathing and functional ones,’ said Cosmos.

‘What are they doing?’

‘They are—’

‘Turning round,’ interrupted George in horror. ‘Cosmos, close the portal!’

Cosmos snapped the window shut so fast that no one in the cellar noticed the tiny flash of light. Even if they had, none of them would have guessed that their secret meeting had just been witnessed by two very puzzled kids and an agitated supercomputer in an ordinary suburban house somewhere on the edges of Foxbridge.
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However, a voice from inside the cellar drifted into the room where Annie and George sat, motionless and shocked. ‘All hail the False Vacuum!’ it said. ‘Bringer of life, energy and light.’ In Cosmos’s hurry to shut down the portal before anyone saw it – and them – he had closed the visual monitor but not the audio port, so they could hear but not see the events in the cellar.

A deathly hush followed. Annie and George hardly dared to breathe. Then, as though they were listening to a particularly horrible radio show, the voice continued.

‘These are dangerous times!’ it hissed. ‘We may be living through the last days before the Universe itself is ripped to shreds by a bubble of cosmic destruction. Criminal scientists at the Large Hadron Collider will soon begin their new, high-energy experiment. We failed to stop them from using the Collider last time. But now, the situation is far more serious. The moment these crazy fools switch on their machine, a cosmic catastrophe will be unleashed which will exterminate the entire Universe! Their plans to take the work at the Large Hadron Collider to the next level could reduce us all to nothing.’

Annie and George heard the densely packed crowd in the room hiss and boo at these words.

‘Quiet!’ said the voice. ‘Please – our distinguished scientific expert will explain.’

A new voice spoke. This time it was an older, softly spoken one. ‘These dangerous lunatics are led by a Foxbridge scientist called Eric Bellis.’

Annie squeaked and clapped her hand over her mouth. Eric Bellis was her dad!

‘Bellis is masterminding the high-energy collision experiment using the ATLAS detector at the Large Hadron Collider – the LHC. It is about to enter its most dangerous phase. If Bellis achieves the collision energy he intends, then I calculate that there is a significant probability of causing the Universe to spontaneously decay by creating a piece of the True Vacuum.

‘If the tiniest bubble of the True Vacuum is created in a particle collision at the LHC, the bubble will expand – at the speed of light – replacing the False Vacuum and obliterating all matter! All atoms on Earth will dissolve in less than a twentieth of a second. Within eight hours, the solar system will be gone. Of course, it does not end there …’

But the voices from the cellar were fading now as Cosmos struggled to hold the connection.

‘The bubble will continue to expand for ever,’ the voice went on in a menacing whisper. ‘Bellis will have accomplished the unthinkable – the destruction of the entire Universe!’ With the last ‘ssssss’ of ‘Universe’ left hanging in the air, the voice was silent once more.

For a moment George, Cosmos and Annie froze. Cosmos snapped out of it first.

DANGEROUS ENVIRONMENT FOR PIG RELOCATION! flashed up across his screen in big red letters several times. ‘We’re not sending Freddy there!’ agreed Annie, who looked rather dazed. ‘We’re not having our pig spend time with those creepy people! Specially not if they’re going to be rude about my dad!’
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George gulped. What had those black-clad people been talking about? ‘Cosmos, Annie,’ he said urgently, ‘who were they?’





 


THE LATEST SCIENTIFIC THEORIES!

Within the story are a number of terrific essays on scientific topics that give readers real insight into some of the latest theories. These have been written by the following eminent scientists:



The Creation of the Universe

by Dr Stephen Hawking

University of Cambridge, UK

The Dark Side of the Universe

by Dr Michael S. Turner

The University of Chicago, USA

How Mathematics is Surprisingly Useful In Understanding the Universe

by Dr Paul Davies

Arizona State University, USA

Wormholes and Time Travel

by Dr Kip S. Thorne

California Institute of Technology, USA

 







 


SPECIFIC FACTUAL SECTIONS

There is lots of science within this book, but there are also a number of separate sections where facts and information are provided on specific subjects. Some readers may wish to refer to these pages in particular.



Our Solar System

Problems Facing our Planet

The Theory of Everything

The Moon

The Big Bang – a science lecture

The Expansion of the Universe

Space, Time and Relativity

Andromeda

Uniformity in Space

Particle Collisions

The Large Hadron Collider

Singularities

The Quantum World

M-Theory – 11 Dimensions!
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NASA/courtesy of nasaimages.org.
Our beautiful Earth, with our one Moon.
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Stephen Clark/Spaceflightnow.com
The space shuttle is poised for takeoff as a meteor streaks over the Earth, reminding us of the magnitude of the universe we aim to explore.
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NASA/courtesy of nasaimages.org.
A setting last quarter crescent Moon and the thin line of the Earth’s atmosphere; photo taken from the International Space Station.


[image: ]
NASA/courtesy of nasaimages.org.
Exploring the surface of the Moon in a lunar rover.
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ESA/NASA/SOHO
Our Sun.
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NASA/courtesy of nasaimages.org.
Twin probes beam back views of our Sun – both front and back! This amazing composite image was created in February 2011.
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NASA/courtesy of nasaimages.org.
The Semien mountains of Ethiopia, Africa.
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NASA/courtesy of nasaimages.org.
The Cosiguina volcano in Nicaragua, South America.
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NASA/courtesy of nasaimages.org.
Hurricane Danielle in August 2010.
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NASA/courtesy of nasaimages.org.
The Great Sand Dunes National Park and Preserve in Colorado, USA.
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NASA/courtesy of nasaimages.org.
The horrifying results of the tsunami and earthquake in March 2011 in Japan.
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Adolf Schaller for STScI
Hubble’s deepest views of the cosmos suggest that the first stars after the Big Bang lit up the heavens like a firework display.
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NASA, ESA, R. O’Connell (University of Virginia), F. Paresce (National Institute for Astrophysics, Bologna, Italy), E. Young (Universities Space Research Association/Ames Research Center), the WFC3 Science Oversight Committee, and the Hubble Heritage Team (STScI/AURA)
A young glittering collection of stars – NGC3603 in the constellation Carina, 20,000 light-years away.
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NASA/courtesy of nasaimages.org.
The Hubble Deep Space Field, the deepest portrait of the visible universe.
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NASA/courtesy of nasaimages.org.
The faint red blob – an infrared image – shows one of the very earliest galaxies ever seen in our universe.
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NASA/courtesy of nasaimages.org.
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NASA/courtesy of nasaimages.org.
A tiny building block of today’s giant galaxies, this compact galaxy existed only 480 million years after the Big Bang.
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NASA/courtesy of nasaimages.org.
In the massive galaxy cluster Abell 1689, astronomers use the latest technology to chart this map of dark matter – matter that cannot be seen directly.
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© CERN
Looking back to the beginning of time with the LHC (Large Hadron Collider) – an international project based in Europe.
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NASA/CXC/JHU/K.Kuntz et al.
The Pinwheel Galaxy – nearly twice the size of our Milky Way.
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X-ray: NASA/CXC/SAO/J.DePasquale; IR: NASA/JPL-Caltech; Optical: NASA/STScI
A merging pair of galaxies – the Antennae Galaxies, located about 62 million light-years from Earth.
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NASA/Hubble Heritage Team
The Sombrero Galaxy – which looks just like a hat! There is thought to be a black hole at its very centre.
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NASA/STScI
The image shows its double nucleus.
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NASA/Swift/Stefan Immler (GSFC) and Erin Grand (UMCP)
The Andromeda Galaxy, 2.5 million light-years away.
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Artist’s Concept/NASA/ESA/STScI
Our Milky Way – this artist’s impression shows the Arches star cluster deep inside.
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NASA, ESA, S. Beckwith (STScI), and the Hubble Heritage Team (STScI/AURA)
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NASA, ESA, M. Regan and B. Whitmore (STScI), and R. Chandar (University of Toledo)
Two dramatically different views of the Whirlpool Galaxy.
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NASA, ESA, A. Feild (STScI), and P. van Dokkum (Yale University)
The comparative sizes of our Milky Way galaxy (left) and an ultracompact galaxy in the early universe (right). Both have the same number of stars!
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The formative years of spiral galaxies – shown here by four barred spiral galaxies at varied distances from the Earth.
NASA, ESA, and Z. Levay (STScI)
6.4 billion light-years
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NASA, ESA, and Z. Levay (STScI)
5.3 billion light-years
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NASA, ESA, and Z. Levay (STScI)
3.8 billion light-years
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NASA, ESA, and Z. Levay (STScI)
2.1 billion light-years
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NASA, ESA, W. Keel (University of Alabama) and the Galaxy Zoo Team
A space oddity – Hanny’s Voorweep, the only visible part of a 300-light-year-long gas streamer stretching around a spiral galaxy.
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A pillar of interstellar gas and dust within the Carina Nebula.
NASA, ESA, and M. Livio and the Hubble 20th Anniversary Team (STScI)
A visible-light view (different colours for different gases).


[image: ]
NASA, ESA, and M. Livio and the Hubble 20th Anniversary Team (STScI)
An infra-red view (colours assigned to different wavelengths).
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NASA, ESA, N. Smith (U. California, Berkeley) et al., and The Hubble Heritage Team (STScI/AURA)
Cosmic Ice Sculptures in the Carina Nebula …
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NASA, ESA, and The Hubble Heritage Team (STScI/AURA)
The Eagle Nebula.
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© Daniel López, IAC
The Crescent Nebula.
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© Rogelio Bernal Andreo
Star nurseries in the constellation of Orion.
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NASA, ESA, and the Hubble Heritage Team (STScI/AURA)
An interstellar mushroom cloud – gas from a shattering supernova explosion expanding into space.
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