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THE COMPENDIUM OF (NOT QUITE) EVERYTHING

‘I loved it. Jonn Elledge is a charming and outstandingly nerdish guide. A big, generous, fascinating book, best dipped into on a rainy Sunday with the snooker on in the background.’

Robert Webb

‘I love Jonn Elledge’s brain, and his tireless quests to boggle everyone else’s. I strongly suggest you hitchhike a ride with this book, which is a travelogue of the weird and wonderful, a galaxy of things in our world and beyond that I simply didn’t have a clue about. I am now slightly less clueless, much more entertained, and I briefly understood the Beaufort Scale. That alone causes me to break out the adjective “indispensable”.’

Marina Hyde

‘If you ever wondered what a parsec was, or how language developed, or how many wars have been fought over cows, or whether a large straw goat has ever been held in a secret location by Swedish police, I heartily recommend this book. Elledge’s natural curiosity has been brilliantly harnessed, answering questions you didn’t know you had with more clarity and wit than is fair for any single writer to contain.’

Linda Tirado

‘Joyous, mind-expanding, laugh-out-loud funny, and full of nerdy gusto.’

Ian Dunt

‘Open this book at any page and you will learn new things. Jonn somehow manages to make the world seem at the same time more orderly and ungraspably huge and varied.’

Helen Zaltzman

‘An unholy cross between Douglas Adams and Bill Bryson, this compendium of strange, funny and surprising facts is the perfect loo book.’

Helen Lewis

‘It sounds like a mess until you realise it’s actually the world that is a mess and this fascinating, funny book is the only fixed point of sanity we’ve got.’

Hugo Rifkind
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Introduction: Some serious trivia

One of my less self-destructive habits is to waste my days on long, pointless walks through the unfashionable bits of the city in which I live, listening to podcasts and audiobooks and generally poking around the place. It was on one such walk a few years ago that I came across something that amused me: a building containing two houses, one inside the borders of London and one outside. I was so delighted by the idea that someone, somewhere, had decided to run the boundary of Greater London down the middle of a building which already existed that I tweeted a picture, suggesting it must count as one of the silliest lines that people had ever drawn on a map.

The response I got quickly corrected that assumption. People were falling over themselves to tell me about Cromartyshire, a historic county containing 23 separate parcels of land, scattered across northern Scotland like a plate someone has dropped on the floor, for no other reason than that a 17th-century landowner had persuaded the king he should have a promotion; or about the Northwest Angle, a piece of Minnesota attached to Canada and separated from the rest of its state by a large, cold lake, and all because of a screw-up in a treaty dating from 1783.

Then there’s Baarle-Hertog, a Belgian town consisting of 26 separate bits of land inside the Dutch town of Baarle-Nassau, some of which contain even more bits of Baarle-Nassau; differences in licensing laws in the two countries once meant a nightly ritual whereby, as closing time in the Netherlands rolled around, restaurants would simply ask diners to move to the more liberal Belgian side of the border. Least likely of all is the Hotel Arbez in La Cure, a few miles north of Geneva, which is half in France and half in Switzerland. During the Second World War, the local resistance movement are reported to have taken over the upstairs rooms because the Nazi occupiers weren’t allowed to use the sovereign Swiss stairs. This story has been widely repeated but I decline, nonetheless, to believe a word of it.

Perhaps my favourite of the geographical anomalies I discovered from all this is that of Bir Tawil, an 800-square-mile piece of land in the desert between Sudan and Egypt yet claimed by neither. The border in this area is disputed: Egypt favours a straight line along the 22nd parallel; Sudan a wonkier one, which runs southeast of that parallel before wobbling its way northeast.

The reason for this is that both states claim a patch of land north of the 22nd parallel, the Hala’ib Triangle, which contains valuable oil resources. But a side effect is that neither claims a patch of land that lies south of that parallel, which is Bir Tawil. And so it sits there in the desert, the only habitable land on Earth to be unclaimed by any nation state. The nomadic tribes who occupy it seem not to care.

It is not just geography that is prone to such anomalies. To take an example from a different realm of human knowledge, consider a question that you’d probably imagine to have a clear and indisputable answer: how many King Edwards has England had?

The most recent English king to go by that name is generally known as Edward VIII (reigned and abdicated 1936). From this one might conclude, quite rationally, that the answer is eight.

It isn’t. If you read down a list of English monarchs, the king described as Edward I (1272–1307) will be either the third, or more probably the fourth, King Edward you come to. And he would have known this, because the previous King Edward, Edward the Confessor (1042–66), was:


a) England’s patron saint at the time, and

b) literally the man he had been named after.



So why do we call Edward I ‘Edward I’, when he very obviously wasn’t the first anything? The convention seems to have come into being over the reigns of Edward II (1307–27) and Edward III (1327–77), because when you have three King Edwards in a row it helps to have a bit of clarity over which one you’re talking about. These labels stuck when, at some later point, historians stopped identifying monarchs by titles like ‘the Conqueror’ and decided instead to distinguish them by using ordinal numbers written as Roman numerals. Whether this is because this numbering scheme was already firmly established, or whether it was a conscious decision on the part of somebody or other that the history of England’s royal family only really started with the Norman Conquest of 1066, is surprisingly hard to pin down.

At any rate, England has had not eight but either 10 or 11 King Edwards.1 Any attempt to establish a more definite number than that would involve getting into questions over what counts as England and who counts as a king, which, alas, we have no space for here.

The internet, it must be said, has been good for our ability to access information, but terrible for our ability to stay focused while doing so.

This is a book of stories like this: diversions into the cul-de-sacs of science and culture; apparently simple factual enquiries that lead swiftly into discussion of how we came to know things and why what we once thought right turned out to be wrong. My aim is to provoke the enjoyable feeling of getting lost in an online encyclopaedia, sinking deeper into a warm bath of trivia as you click aimlessly from link to link, until you realise you’ve just spent 20 minutes reading about the Aztec conception of the direction ‘south’ even though you only wanted to know how old the Sun was.

Inside you will find a table of the world’s longest rivers, and a discussion of the number of countries there are in the world, each of which devolves pretty rapidly into an exploration of why these apparently real and tangible things are actually transient, shifting and prone to both human action and arguments over terms. A look at some of history’s sillier wars becomes a dissertation on human folly; some notes on independence days turn into a debate about whether every empire ever actually fell; while the entries on the world’s largest and smallest countries become, in a footnote, a meditation on how one might go about finding the most average.

There’s a bit on space-faring animals, a very brief history of Hollywood told through its biggest films, and the entire history of the universe covered in a few hundred words. There’s even a bit on the football World Cup – though, because I am the least football-y bloke in the world, much of it is concerned with the relationship between England and Scotland, the geopolitics of the 1940s, and a cute story about a criminal conspiracy foiled by a dog, which comes with an unexpectedly tragic ending.

Imagine if Tristram Shandy had written an encyclopaedia, or The Hitchhiker’s Guide to the Galaxy was real, but limited to 300 pages and composed by a single, ageing nerd forced by a global pandemic to remain in a small flat in London. That is the volume that you have in your hands.

Now come on – we’ve got the entire sum of human knowledge to get through, we’d best be getting going.

_______________

1 To confuse things further, by the way, since 1707 England has been part of the United Kingdom. Which has definitely only ever had two King Edwards. But while you’re down here, England is not the only kingdom whose numbering has gone haywire. Across the Channel in France, Louis XVI (1774–92) was followed, after a fairly eventful gap, by Louis XVIII (1814–24). The number XVII was reserved, rather pathetically, for the former King Louis’ son, who nominally ruled from a revolutionary prison cell for two and a half years before dying of scrofula. With similar logic, there’s an Emperor Napoleon I (1804–15) and a Napoleon III (1852–70), but Napoleon II never got to rule anything, despite the fact that his father spent three days pretending that he’d abdicated to let his son have a go – and not, as in reality, because a massive coalition army had twice kicked the crap out of him.




I.

THE COSMOS, AND EVERYTHING IN IT

Some creation myths

Let’s start at the beginning.

A creation myth is a symbolic narrative explaining how the world and those who inhabit it came to be. Sometimes, it’s meant to be treated as historic and literal; a lot of the time it’s more of a metaphor. Either way, its purpose is to convey profound truth about a people or a culture, and, one assumes, to give parents down the ages something to tell an annoying six-year-old who won’t stop asking, ‘Whhhhhy?’

Once upon a time, there were probably as many creation myths as there were tribes or villages. Today, however, even though there are more people than ever, over half the world’s population subscribes to religions that believe some version of a single creation myth. You can probably sing along.

ONE DEITY, SIX DAYS

Over a period of just six days, a single, all-powerful god divided Earth from heaven, and light from darkness; made the Sun, the Moon and the stars; and created, basically, everything. Then, on the seventh day, he did something different (rest in Judaism and Christianity; settled himself into his throne to oversee his work in Islam).

What did God create on each day according to the Book of Genesis?



	First day:

	Light; divided it from darkness




	Second day:

	The sky; divided waters above from waters below




	Third day:

	Land and plants




	Fourth day:

	Sun, Moon and stars




	Fifth day:

	Fish and birds




	Sixth day:

	Animals and man




	Seventh day:

	Nothing – day of rest





The exact details of this story, and how literally you’re meant to take it, vary according to religion and taste. (Adherents of ‘day-age creationism’, for example, would have it that the days aren’t literal, but much longer periods lasting thousands, millions, even billions of years, which is a fairly convenient get-out clause.) Regardless, however, all this remains a deeply unsatisfying explanation for the existence of a universe, to my mind. It’s an example of what is known as a ‘creation from chaos’ myth, in which a divine being creates the world by bringing order out of the primordial void that preceded it. That simply shifts the big question from ‘Why is there a universe?’ to ‘Why is there a god?’

It is nonetheless a striking insight into the success of monotheism that, a couple of thousand years after one Middle Eastern tribe came up with this story, roughly five in nine humans1 come from a religious tradition that subscribes to it.

PANGU AND HIS MASSIVE EGG

In the Chinese philosophy of Daoism, the first man, a primitive hairy giant called Pangu, who may also have had horns and tusks, grew for the pleasingly specific time period of 18,000 years inside a massive egg. Eventually, he hatched, splitting said egg in two, the yin and the yang.

In some accounts, Pangu goes on to use his yin and yang expertise to separate Earth and sky, and put the moons, stars and so forth in place, before turning his attention to the landscape, chiselling valleys and piling up mountains, rather like the monotheistic god. In other versions he doesn’t do any of that, and instead, after he’d lived for another 18,000 years, the cosmos was formed from his corpse: his eyes became the Sun and the Moon, his hair trees and plants, his sweat rivers and his body soil. Animal life, upsettingly, evolved from the parasites that lived on his body.

You can worship Pangu, if you’re so minded, at the Pangu King Temple in Guangdong province. The park is said to be lovely.

MBOMBO IS UNWELL

The Kuba people of what is now the Democratic Republic of the Congo have a different ex nihilo creation myth. Mbombo2, a huge, lonely, white giant, was alone in a watery, primordial darkness, when suddenly he felt an intense pain in his stomach. This was not surprising, given that shortly afterwards he vomited up the Sun, Moon and stars.

The resulting heat dried the land and created hills and clouds. Mbombo, alas, was distracted from all this by the fact that he was vomiting up nine animals (which went on to create all the other animals), followed by some men. One of the animals he vomited up, incidentally, was a big black cat called Tsetse, who proved herself enough of a pain in the backside for Mbombo to chase her into the sky, where she became thunder and lightning.

SOME RADICAL SELF-CARE

In some versions of ancient Egyptian mythology, the world was created by the first god Atum, who created himself and then found that he was lonely, so decided to create some friends.

This is nothing spectacular in itself (although the bit where he created himself raises an eyebrow). What’s notable is how he did it: not to put too fine a point on it, he knocked one out, and when he ejaculated a pair of gods emerged from his semen.

In what is not a coincidence, masturbation was considered by the Egyptians to have a sacred quality, and was even involved in certain rituals. So, now you know.3

FROM THE DEEP

Many cultures have an ‘earth-diver’ myth, in which an animal drags the Earth up from the seabed of a primordial ocean. In the Cherokee creation myth, for example, a water beetle came from the sky, reached the surface of the Earth, and became increasingly irritated he had no place to rest. So, eventually, he dived to the bottom, and brought up some mud. That magically grew to become the Earth.

Similar stories can be found in other Native American traditions, as well as in East Asia and even Siberia. That seems a curious coincidence, so some experts have speculated that they have a single origin, somewhere in Asia.

TIME AFTER TIME

Another trope common to many Native American myths: ‘emer-gence’, in which this world was the result of a previous world, which was in turn a result of another world, and so on.

In the Mayan creation myth, for example, a pair of gods – Tepeu, the maker, and his pal Gucumatz, the feathered serpent – created the world, then decided after all that effort they’d like someone to whom they could outsource care of their creation and, hey, who would also appropriately praise the gods for their hard work. So they created all the animals, and asked them to praise them, before realising, belatedly, that animals can’t speak.

Next, they tried making men from wet clay, but they fell to bits as soon as they attempted to speak. After that they tried wooden men, who could talk and breed and so on; but they had no minds or memories, so their words were meaningless, and in a fit of pique the gods destroyed them in a flood. Those who escaped became monkeys.

Finally, they made another race of men out of maize (which was, coincidentally, the staple food of the Mayans). These guys had the wit to recognise and thank their creators, and so they became the Mayans.

The odd thing about this story is that, centuries before and continents away from Charles Darwin, its path from animals to monkeys to men looks a lot like the passage of evolution.

The Big Bang and evolution: Probaly not a creation myth

Here, best we can tell, is what actually happened.

In the beginning there was … something. Some physicists, on the grounds that the universe has been expanding, used to roll the tape back and assume that the universe must have begun as a singularity: an infinitely small, infinitely dense, infinitely hot point, containing everything. But other physicists doubt that theory on the grounds that it results from general relativity, which applies at larger scales, and not the quantum mechanics that applies at tiny ones (the two theories have never got on). And, anyway, the information available to us only goes back so far. So the very earliest history of the universe is currently lost to us.

Then, around 10−36 seconds after the start of the universe, which is pretty soon, the universe suddenly began expanding, doubling in size, and doubling again, many dozens of times. This only lasted until sometime between 10−33 and 10−32 seconds after the singularity – it was over in a billionth of a trillionth of a trillionth4 of a second – but, once this ‘Inflationary Epoch’ was done, the scale of the universe had increased by many trillions of times. This is the ‘Bang’ part of the ‘Big Bang’, and explains, among other things, why matter and radiation are distributed so evenly around the universe. But at the time of writing no one seems to know why it happened.5

As space expanded it began to cool, enabling the plasma of fundamental particles like quarks to coalesce into protons and neutrons. The universe was, by this time, perhaps a millionth of a second old. Within a few minutes it had cooled enough for some of those protons and neutrons to combine into what would later become the nuclei of helium or deuterium6 atoms. Actually creating those atoms took rather longer, however: recombination,7 the point at which the universe was cold enough for negatively charged electrons to begin orbiting positively charged nuclei, took around 370,000 years.

This, you may notice, is quite a jump in timescales.

The gradual cooling had another side effect. For the first time photons could travel freely through the universe without banging into electrons and scattering. That meant that space was now cold enough for light to pass through it: in other words, it had become transparent. This didn’t matter much, however: there weren’t any stars, so there was nothing to see even if there was anyone to see it, which there wasn’t. This bit’s known as the ‘Cosmic Dark Age’.8

After a couple of hundred million years, gravity caused clumps of gas to collapse in upon themselves and ignite, and the resulting stars to gather together in groups we’d later call galaxies. These first stars were probably bigger – hundreds, even thousands of times bigger – and shorter-lived than today’s. They also fused hydrogen and helium atoms together into heavier elements, which scattered around the universe when they went supernova. This would prove very helpful for anyone who happened to live in the universe later.

Around 4.5 billion years ago, a mere 9.3 billion years after the universe began, a particular cloud of gas on one of the spiral arms of the Milky Way collapsed to form another star. The leftover matter around it coalesced to form moons and planets, including one orbiting its sun at a distance of roughly 93 million miles. At some point – possibly quite soon afterwards, possibly it took as much as another billion years – life began on this planet, probably around the hydrothermal vents: points on the bottom of the ocean floor, at which water, superheated by volcanic magma, explodes back into the open sea.

Some of these single-celled life forms did better at surviving than others. Occasionally, a random mutation would give particular strains an advantage, and they would reproduce while others died out. Over the aeons that followed, some evolved to breathe oxygen, or to combine with others to form multicellular organisms. Some became plants; others animals; some developed more complex brains and nervous systems thanks to their clever use of a backbone. Until, after a lengthy period in which the planet was dominated by the giant reptiles we call dinosaurs, smaller, furrier ones known as mammals began to take over.

And then, around 4 million years ago, a group of apes who walked upright instead of on all fours decided to make their homes on the savannah instead of in the forest. They learned to build shelters and make tools, to communicate with speech, to hunt and farm and trade. A few thousand years ago they began writing things down, so their descendants could read about them. A few hundred years ago, they learned how to make books, and a couple of decades back they invented the internet, so that anyone with an electronic device could access pretty much all the world’s knowledge from just about anywhere on the planet.

And it turned out that most of these apes didn’t really care about all the world’s knowledge. They just wanted to be rude to strangers and to look at pictures of other, smaller, furrier mammals.

And that brings us pretty much up to date.

Some perspective on time

It’s difficult to get one’s head around the difference between the concepts of, say, ‘40 million years ago’ and ‘4 billion years ago’ – one is a mere one hundredth of the other, but both are easily collapsed into a generic ‘mind-bogglingly long time ago’.

So, on his 1980 TV series Cosmos, the American astronomer Carl Sagan used a neat trick to communicate quite how old the universe actually is. The ‘Cosmic Calendar’ converts the entire 13.8-billion-year history of the universe into a single year. Each second corresponds to 438 years; a minute to around 26,000, an hour to 1.6 million and so forth.

Here are some dates from ‘deep time’, alongside their Cosmic Calendar equivalent. It shows that, in the grand scheme of things, humanity really hasn’t been around that long.


[image: (top) Timeline of a year, with 1 January being the Big Bang, 13.8bn years ago, and 29 October being the oxygenation of the Earth's atmosphere (2.4bn years ago), (bottom) Timeline of the month of December, with 5 Dec being the first multicellular life, and 30 Dec being the extinction of the dinosaurs]



[image: (top) Timeline of 31 December, with 6 a.m. being the first apes, and 11.52 p.m. being the first modern humans, (bottom) Timeline of the last 30 seconds of the year, with 28 seconds ago being the first agriculture, and 5 seconds ago being the Roman Empire]


Some perspective on space

As with the concept of ‘deep time’, even trying to grasp the enormity of the universe – and the tinyness of our place within it – can be enough to make one want to lie down in a darkened room for a while. To help you come to terms with the sheer vastness of space, consider some examples.

•   A league, an ancient unit measuring the distance a person can walk in an hour – around 3 miles

•   The width of the narrowest point of the English Channel, the Strait of Dover (the shortest distance from England to France) – 21 miles

•   The width of the Atlantic Ocean at its narrowest point (from Brazil to West Africa) – 1,800 miles

•   The distance from Tokyo to Los Angeles – 5,479 miles

•   The distance from North to South Poles – 12,430 miles

•   The average distance from the Earth to the Moon – 238,855 miles

•   The average distance from the Earth to the Sun – 93 million miles

•   The average distance from Pluto to the Sun – 3.7 billion miles

•   The distance light can travel in a year – 5.9 trillion miles

At this point it would make things easier to switch to light years. But to enable ease of comparison let’s keep both measures.

•   The distance from the Sun to its nearest star, Proxima Centauri – 4.24 light years, or 25 trillion miles

•   The distance from the Sun to the Galactic Centre – 26,000 light years, or 15,300 trillion miles

•   The diameter of the Milky Way – 120,000 light years9, or 708 trillion miles

•   The distance to Andromeda, the closest major galaxy to the Milky Way – 2.5 million light years, or 15 million trillion miles

•   The width of the observable universe – 93 billion light years, or 547 billion trillion miles

That, to be clear, is around 547,000,000,000,000,000,000,000 miles, which I would not advise trying to walk in the wrong shoes.

The entire universe may be even bigger. Light from anything from beyond the observable universe would not have had time to reach us since the universe began, which is why it isn’t observable. Indeed, given that the universe is only around 13.8 billion years old, it’s perhaps surprising that objects around 46.5 billion light years10 away are visible: the reason they are is because the universe is expanding, and at the point the light we can see left them they were a damn sight closer than they are now.

At any rate, all we can say is that the universe is at least 93 billion light years across. Which really puts the drive to the supermarket into perspective.

Overcoming the speed
limit of the universe

The frustrating thing about the size of the universe is not merely that it’s far too big for human comprehension: it’s far too big for human exploration, too.

That’s because, as Albert Einstein observed, the universe has a speed limit: 299,792.5km per second, the speed of light, which is so close to 300,000km that you almost wonder why we haven’t changed how long a metre is just to make the maths easier. According to Einstein’s laws of general relativity, the mass of an object increases with its speed; that means the energy required to make it go faster increases, too. At the speed of light, an object’s mass reaches infinity, which means you need an infinite amount of energy to accelerate an object with any mass whatsoever to the speed of light.

This is obviously an inconvenience. No man-made spaceship is going that fast anytime soon.

The speed of light is pretty fast – it can travel the 150 million kilometres from the Sun to the Earth in 8 minutes 20 seconds. But this speed limit nonetheless means that the vast, vast, vast majority of the universe is further away than one could possibly get to within the length of a human lifespan. Even the closest stars would take years to arrive at, assuming we could travel at light speed, which as things stand we can’t.11

But that not only makes for a boring future, it would also make for some boring science fiction. So, how have science fiction writers got around the existence of the fundamental laws of the universe?

STAR TREK

The warp drive used by starships, named Enterprise or otherwise, avoids the need to accelerate objects above light speed by instead warping the space around them. In one episode, it turns out that warp drives are damaging the fabric of space – though, in probably the most realistic thing ever to happen in Star Trek, everyone ignores this and carries on using them anyway.12

This is obviously science fiction, but it’s inspired real research. In 1994, Mexican physicist Miguel Alcubierre proposed the modestly named ‘Alcubierre Drive’: a method of contracting the space in front of a spacecraft while expanding the space behind it, essentially pulling a ship closer to its destination at faster than light (FTL) speeds. In an email to William Shatner, Captain Kirk himself, Alcubierre admitted that his theory was directly inspired by the show.

STAR WARS

Ships travelling between stars use something called hyperspace, which seems to be another dimension in which every point has a counterpoint in real space, but those points are, conveniently, much closer together. In a telling insight into how the two franchises work, while Star Trek piles a load of made-up science and technobabble on top of its warp engines to explain FTL travel, Star Wars just shrugs and gets on with the story.

BABYLON 5

Ships use ‘jump gates’, which generate wormholes that take them to a blue swirly hyperspace, which works much like the Star Wars one, only bluer and swirlier.

STARGATE

Wormholes, conveniently built by long-dead aliens who did all the hard work for us, enable travel between specific points that are many light years distant in real space.

These too have their roots in real science. Wormholes also glory in the name of Einstein–Rosen bridges, and describe a speculative tunnel linking two distant points in spacetime. They’re consistent with the general theory of relativity. This, alas, does not mean that they definitely exist.

THE HITCHHIKER’S GUIDE TO THE GALAXY

Douglas Adams’s radio/books/TV/film franchise contains a reference to ‘all that tedious mucking about in hyperspace’, but also contains two other ways past light speed. One is bistromathics, a clever new branch of mathematics built on the observation that numbers written on restaurant bills don’t follow the same mathematical laws as numbers anywhere else in the universe. The other, more famous one is the Infinite Improbability Drive, which essentially weaponises the improbability of FTL travel by calculating exactly how improbable it is that a ship will simply wink out of existence and appear elsewhere, and then generating exactly that level of improbability so that it actually happens. Sadly, compared to the warp drive, this has resulted in precious little in the way of actual science.

THE EXPANSE

Set entirely in the solar system, so doesn’t bother pretending FTL travel is possible. Indeed, also doesn’t bother pretending the acceleration required to attain near light speed is possible, or indeed remotely enjoyable, either. Every time we see a ship accelerate, we also see its crew pumped full of drugs to help them cope with the g-force that would otherwise cause them to pass out and/or die. Does not make space look fun.

DOCTOR WHO

Also doesn’t bother to come up with a way of overriding the fundamental laws of the universe, but in the exact opposite manner – to wit, just totally ignores them. FTL travel? Easy! Time travel? Sure! Objects that are bigger on the inside than the outside? Why the hell not? People who can change into other people when they die? Wahey!

If you want real hard science, maybe don’t go for the franchise with the person who can change into other actors of assorted genders and who travels in time in a small blue box, eh?

Regarding galaxies

So, the universe is a) very big and b) very old. What’s actually in it?

The main division of the universe, the clusters of islands in the ocean of space, are the galaxies: groups of stars, gas, dust and dark matter13, held together by gravity.

These are also, it seems worth noting, extremely big – so





	
	



	
	



	
	



	
	



	
	






Some noteworthy galaxies
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Near neighbours:
Every star and substellar object within 10 light years of Earth





	
	
	
	
	



	
	
	
	
	



	
	
	



	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	
	
	



	
	
	



	
	
	
	
	



	
	
	



	
	
	
	
	




A profusion of sun-gods



RA



HUITZILOPOCHTLI


SURYA


AMATERASU


SÓL/SUNNA


Even nearer neighbours: The planets






	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	






Not every big round rock orbiting the Sun is a planet: The not-quite-seven dwarfs










A brief tour of the dwarf planets
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A selection of space-faring animals
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