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To Emperor Whovian and Leader of the Robots of Death, Peter Grehan, the Doctor who never was, and whose mind is forever full of Daleks and Davros, Cybermen and Silurians, Master and Movellans



Introduction

“After all, in a world where very little is a surprise, and everything is viewed with cynicism, Doctor Who is a genuine rarity. It represents one of the very few areas where adults become as unashamedly enthusiastic as children. It’s where children first experience the thrills and fears of adults, and where we never know the exact ending in advance. With its ballsy women, bisexual captains, working-class loquaciousness, scientific passion and unremittingly pacifist dictum, it offers a release from the dispiritingly limited vision of most storytelling. It is, despite being about a 900-year-old man with two hearts and a space-time taxi made of wood, still one of our very best projections of how to be human.”

—Caitlin Moran, on the set of Doctor Who, The Times (2011)

I arrived on this planet with the newborn Space Age: these days of space exploration and our modern culture catalyzed by the discoveries of space. The Age began with Sputnik 1 in October 1957, and has been with us ever since. Little wonder that the Age should spawn Doctor Who—a television program about an alien called the Doctor who explores the Universe in a time-traveling spaceship. Doctor Who first appeared on BBC television at 5:16:20 GMT on Saturday, November 23, 1963. The program airing was eighty seconds later than scheduled, due to the assassination of John F. Kennedy the day before.

I’ve been a fan of Doctor Who ever since, from “The Daleks” to “The Day of the Doctor” and beyond. As luck would have it, I live just a half-hour’s drive from Cardiff and BBC Wales, home of the Doctor Who reboot since 2005. As I also designed and validated planet Earth’s first science and science fiction university degree program, I guess this makes me a kind of “scholar-fan.” The 2005 regeneration of the Doctor presented a perfect opportunity to study the science of Doctor Who—not just the Doctor’s adventures fighting Cybermen, Daleks, and the Master, but also his flirtations with Newton, Einstein, and Darwin.

I’m hoping that readers who adore Doctor Who might also enjoy thinking a little more scientifically about their favorite television show. In terms of ideas and metaphors, Doctor Who has infused our language and made it richer. It has certainly colonized British consciousness more markedly than the many alien races that have appeared on the show. And Doctor Who has gone global. Millions of fans across six continents enjoyed The Day of the Doctor in a worldwide simulcast and cinema extravaganza. Fans in over seventy-five countries—from Colombia to Canada, Botswana to Brazil, and Myanmar to Mexico—watched the fiftieth anniversary show on November 23, 2013, at the same time as the BBC One British broadcast.

In this book, my focus is on televised Doctor Who, from 1963 to date. There will only be passing references of the Doctor in other formats, such as tie-in novels, graphic art, or fan fiction. Doctor Who is science fiction, of course. But the tales of the Doctor are a peculiarly British kind of sci-fi. In 1999, British journalist Jeremy Paxman interviewed that other man who fell to Earth in David Bowie. During the course of the conversation, Paxman asked Bowie about the nature and identity of British rock music. Bowie’s answer was fascinating, “We’ve always been good at music. We’re not truly a rock nation. Everything we do in rock ’n’ roll has a sense of irony attached to it. We know that we’re not the Americans. We know it didn’t spring from our souls. So, as the British always do, they try and do something with it, to make them feel smug. And that’s what we’re good at doing.” It’s the same in other parts of modern culture. When RuPaul’s Drag Race was brought to the UK, contestants didn’t adopt grandiose American names such as BeBe Zahara Benet, Pandora Boxx, or Sasha Velour, but far more ironically British names such as Cheryl Hole, Scaredy Kat, and Baga Chipz. This British sense of irony also pervades their science fiction. Think of The Hitchhiker’s Guide to the Galaxy and Red Dwarf. And so it is often with Doctor Who. While brilliantly inventive, featuring “ballsy women, bisexual captains, working-class loquaciousness, scientific passion and [being] unremittingly pacifist” as critic Caitlin Moran put it, the program can also descend into the ludic and ironic excess of the Fifth, Sixth, and Seventh Doctors.

If Doctor Who has been about one thing over all these years, it’s been about the “weird.” All science fiction is about the cultural shock of discovering our marginal position in an alien Universe. Sci-fi works by conveying the taste, the feel, and the human meaning of the discoveries of science. Doctor Who is an attempt to put the stamp of humanity back onto the Universe. To make human what is alien. Even in the form of the Doctor him (or her) self.

The weirdness of Doctor Who is also concerned with the relationship between the human and the nonhuman. Doctor Who seems to present an infinity of nightmares and visions. A bewildering array of conflicting themes: aliens and time machines, spaceships and cyborgs, utopias and dystopias, androids and alternate histories. But, on a more thoughtful level, we can identify four main themes: space, time, machine, and monster. Each of these themes is a way of exploring the relationship between the human and the nonhuman. Taking a closer look at these themes will enable a clearer understanding of the ways in which Doctor Who works, and what the program has to say about science.

Space

The space theme in Doctor Who sees the nonhuman as some aspect of the natural world, such as vast interstellar spaces in which the Doctor travels, or the alien, which can be seen as an animated version of nature. Here we look at the likes of space travel, baby Universes, and the science of exoplanets.


Time

This theme portrays a flux in the human condition brought about by processes revealed in time. Tales on time often focus on the dialectic of natural history, so they are of particular relevance to evolution and biology. Here we look at topics such as time machines, alternate histories, and regeneration.

Machine

Machine stories deal with the “man-machine” motif, including robots, computers, and artificial intelligences. Dystopian tales are part of the man-machine theme; it is the social machine in which the human confronts the nonhuman in such cases. This part has entries such as Daleks and Cybermen, superweapons, and Doctor Who’s very best invented machines.

Monster

Stories that focus on the nonhuman in the form of monster are usually situated within humanity itself. Especially if we read the Doctor as being essentially human as well as alien. In monster tales there is often an agency of change, such as nuclear war, which leads to the change of human into nonhuman, or Kaled into Dalek. It’s within this theme that the remaking of humanoids through genetic design is encountered. Of course, monsters can be upbeat too, as the example of the Doctor as superhero testifies.

This way of thinking about Doctor Who, as the human versus the nonhuman, is pleasingly elegant and transparent. It helps us chart the Doctor’s ongoing dialogue with science:
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At times, with stories like “Sleep No More,” science and the human in Doctor Who are pitched against nature and the nonhuman. In this case, the nonhuman comes in the form of a tectonic realignment that results in India and Japan becoming merged into Indo-Japan, and a new Indo-Japanese culture. In dystopias, such as “Gridlock” and “Turn Left,” nature and human are united in opposition to science and nonhuman. As these dystopias suggest, science fiction may characterize science as nonhuman and unnatural. In “Gridlock,” for example, the natural and organic human/alien combination of the Doctor and Martha counters the mechanical world of the perpetual gridlock within the Motorway, a highway system beneath the city state of New New York. According to sci-fi convention, utopias are imagined societies that are more fully human than the present.

More often, though, science features on both sides of the human-nonhuman conflict. In the many Dalek stories, for example, science is part of the nonhuman element symbolized by the invading Daleks. They are agents of the void. They also embody science with their vast, cool, and unsympathetic intellects. But the Daleks have to deal with the Doctor, a more human alien and a master exponent of science, who is always on the side of the invaded humans.

So welcome to The Science of Doctor Who, where the Doctor steps smoothly in and out of different realities, facing both earthly and unearthly threats with innovation and unpredictability, using science in the pay of nonviolent and intelligent resistance to succeed over brute force in ways that continue to be universally relevant.

—Mark Brake, 2020



Part I

Space




Introduction

“Throughout all his existence man has been striving to hear the music of the spheres, and has seemed to himself once and again to catch some phrase of it, or even a hint of the whole form of it. Yet he can never be sure that he has truly heard it, nor even that there is any such perfect music at all to be heard. Inevitably so, for if it exists, it is not for him in his littleness. But one thing is certain. Man himself, at the very least, is music, a brave theme that makes music also of its vast accompaniment, its matrix of storms and stars. Man himself in his degree is eternally a beauty in the eternal form of things. It is very good to have been man. And so we may go forward together with laughter in our hearts, and peace, thankful for the past, and for our own courage. For we shall make after all a fair conclusion to this brief music that is man.”

—Olaf Stapledon, Last and First Men (1930)

One of history’s greatest ever artists was Dutch master Hieronymus Bosch. Bosch lived between 1450 and 1516, but that didn’t stop a time traveler like the Doctor running into him. In “The Hollows of Time,” the Sixth Doctor examines an exhibit and is told it looks like a gargoyle created by Bosch. And the Eighth Doctor even claims to have met Bosch. Bosch’s greatest work is the triptych oil painting on oak panel called The Garden of Earthly Delights. The painting is among the most intricate and enigmatic paintings of Western history, and filled with iconography and symbolism that have sparked debate for centuries since.

This masterpiece of Bosch’s shows a mysterious and invented world, full of the kind of strange and daunting details one might find in Doctor Who. The imposing portrait features a man with a tree for a body, who gazes out from Hell, giant birds dropping fruit into the mouths of naked people, slithering creatures invading paradise, and a devil-bird that devours a man whole. What is the meaning of all this, the most famous of his paintings? Perhaps Heaven and Hell are not the destinations of your soul, but states of being that live inside you. No one knows for sure.

And yet the reverse of The Garden of Earthly Delights should intrigue we Whovians just as much. When the triptych’s wings are shut, the design of the outer panels becomes visible. Rendered in green–gray grisaille, the panels lack color, only serving to further enhance the splendid color within. But the grisaille also speaks of a time before the creation of a Sun and Moon, which were formed, according to Christians, to “give light to the Earth.” The outer panels depict the creation of the world. God is shown as a tiny figure, top left. Bosch shows God the creator with a Bible on his lap. The Earth below is encapsulated in a transparent sphere. It recalls the traditional depiction of the created world as a crystal sphere held by God. Earth hangs suspended in the cosmos, which is painted as an impenetrable darkness, whose only inhabitant is God himself.

Doctor Who could never have been written in Bosch’s day. Bosch’s medieval world had hard limits in time and space. The world was but six thousand years old, according to Bible scholars. And the idea of space was that inherited from Aristotle. Aristotle’s cosmos was a two-tier, geocentric Universe. The Earth, mutable and corruptible, was placed at the center of a nested system of crystalline celestial spheres, from the sub-lunary to the sphere of the fixed stars. The sub-lunary sphere—from the Earth to the Moon—was alone in being subject to the horrors of change, death, and decay. Beyond the Moon, the supra-lunary or celestial sphere, all was immutable and perfect. Crucially, the Earth was not just a physical center. It was also the center of motion, and everything in the cosmos moved with respect to this single center. Aristotle declared that if there were more than one world, more than just a single center, the elements of earth and fire would have more than one natural place toward which to move—in his view a rational and natural contradiction. Aristotle concluded that the Earth was unique. There was no room for the alien.

Barely a hundred years after Bosch painted The Garden of Earthly Delights, Aristotle’s crystalline Universe was shattered by the telescope. And so the Scientific Revolution began, and along with it, science fiction. The demise of the days of Aristotle and Bosch marks the paradigm shift of the old Universe into the new. Their cozy geocentric cosmos was all about us humans. But the new Universe, the one that the Doctor inhabits, is decentralized, inhuman, infinite, and alien.

When you think about it this way, you can see Doctor Who as a way of coming to terms with an entirely different geographical space. And the Doctor’s stories as a response to the cultural shock created by the discovery of our new and marginal position in a Universe fundamentally inhospitable to humans. Doctor Who is an attempt to make human sense of the new Universe.

So the science fiction of the Doctor’s Whoniverse tells tales about what it’s like to be human in the modern world. Before the days of science, stories like those in Doctor Who would have been impossible to write and imagine. When you live in Bosch’s world, where the Universe was smaller than the distance from the Earth to the Sun, there’s not so much to explore. And nobody out there but God.

Lots of the Doctor’s tales are about the urge to escape the confines of space, of planet Earth, which in some ways is our prison. In one tale, the Third Doctor was actually kept prisoner on the Earth by the Time Lords. So, Doctor Who tells weird and wonderful tales to match the modern Universe we live in. As the Eleventh Doctor said, “All of time and space; everywhere and anywhere; every star that ever was. Where do you want to start?!”

What kind of space stories are found in Doctor Who? In short, stories about humans versus something nonhuman. In other words, humans meet some feature of space that allows them to discover and explore things. It could be weird planets, weird stars, or weird aliens. One Doctor Who writer once said the Doctor’s stories were like galaxy and chips. Chips are very human (especially if you’re British) and galaxies are very cosmic and nonhuman. And when someone asked Peter Capaldi what it was he loved about Doctor Who stories, he said, “It is this relationship between the domestic and the epic. The sense that there’s a bridge, that a hand can be extended, and you can step from the Earth, from the supermarket car park, into the Andromeda nebulae or whatever.”

So that’s the theme of space. It’s the void into which the Doctor hurtles in his TARDIS. And it’s your turn to hurtle into this part off space, where the Whoniverse presents us with baby Universes, weird and wonderful exoplanets, and the strangest alien creatures you can imagine.



What Does Doctor Who Tell Us about Space Travel?

In the Fourth Doctor story “The Ark in Space” (1975), the TARDIS materializes on an aged space station, and the Doctor realizes the ark is a generation starship.

There is no way back into the past; the choice, as Wells once said, is the Universe or nothing. Though men and civilizations may yearn for rest, for the dream of the lotus-eaters, that is a desire that merges imperceptibly into death. The challenge of the great spaces between the worlds is a stupendous one; but if we fail to meet it, the story of our race will be drawing to its close.

—Arthur C. Clarke, Interplanetary Flight (1950)

The Ark in Space

Roughly forty-five light-years from planet Earth sits a star in the famous constellation Ursa Major, the Great Bear, whose associated mythology likely dates back into prehistory. The star in question is 47 Ursae Majoris, formally named Chalawan. What makes 47 Ursae Majoris so special? In 1996, it became one of the first stars to have exoplanets discovered in orbit about it, and it is now thought to have at least three known planets. The light that reaches Earth from 47 Ursae Majoris is forty-five years old, given the distance between our two systems.

And when that light was leaving 47 Ursae Majoris, a Doctor Who story called “The Ark in Space” was televised for the first time. In the 1975 tale, the TARDIS materializes on an old space station. When the Fourth Doctor explores the old station, he realizes it’s a kind of ark. The idea of such arks, or generation starships as they’re sometimes known, is a good example of the way in which science and science fiction influence one another. That’s because many of the engineers and scientists who wrote about generation starships were also sci-fi writers. One of the earliest accounts of a “space ark” is in the 1929 essay The World, the Flesh, and the Devil. It was written by Irish scientist J. D. Bernal. Bernal’s essay was about the idea of human evolution and the human future in space. He described ways of living in space that included what we now call generation starships.

Pioneering rocket engineers also wrote about long-duration interstellar journeys. American rocket scientist Robert Goddard was among the first in his 1918 paper, The Last Migration. Here Goddard describes the death of our Sun and the journey of an “interstellar ark,” on which its crew would travel for centuries in suspended animation until waking at their ultimate destination—another star system.

Russian rocket pioneers were at it too. Konstantin Tsiolkovsky, the father of astronautic theory, wrote an account of the need for multiple generations of passengers in his 1928 essay, The Future of Earth and Mankind. Tsiolkovsky described a cosmic “Noah’s Ark”—a space colony kitted out with engines, which travels for thousands of years.

The Future Possibilities of Spaceflight

Human imagination is often light-years ahead of practice, of course. And, as the Doctor knows, we humans don’t as yet have too much experience of spaceflight. Space arks are one thing, but so far humans have only traveled to the Moon. Our Galaxy, the Milky Way, is about one hundred thousand light-years wide. And destination Moon, to which we’ve sent a number of manned missions, is a mere light-second away. You can see the distance problem with space travel quite easily.

Consider speed. At the moment, space travel is slow and expensive. In the Fifth Doctor story “Enlightenment,” the Doctor is aboard a spaceship that uses solar sails. In our real Universe, the fastest of these sail-ships work by aiming lasers (essentially beams of light) at specially made sails. When the laser hits the sails, it causes the ship to move more quickly than if they relied on the Sun alone.

Now, imagine we could launch such a solar-sailed ship from Earth. And imagine also that the ship aims a high-powered laser beam at the sails to propel it. That ship would take around forty years to reach the nearest stars. Not exactly quick, is it? Imagine how long a Doctor Who story would be at those speeds! And what about the stars and galaxies beyond? Now you can see why, from the very get-go, rocket pioneers and sci-fi writers realized humans would need generation starships to last long journeys.

Traveling the Whoniverse

Luckily, Whoniverse travel doesn’t depend on solar sails. And, generally speaking, space travel is thought to be one of the first steps a species takes in their development as a sophisticated civilization. Like us, the Time Lords realized that the vacuum of space is an extremely hostile place that can seriously mash up your genes. Earth scientists think that a mission to Mars is just about doable for humans, as the radiation sickness would be deadly if we tried to venture out any farther. The main problem is “galactic cosmic rays”—the nuclei of atoms traveling at ultra-high speeds. One solution to such rays could be the one used in the Doctor Who episodes “42” and “The Impossible Planet.” By the forty-second century, it seems that many human spaceships and bases have developed force fields to protect them from the harmful effects of space.

Rockets and spaceships are one way, but what other ways of space travel does Doctor Who suggest? Well, in the early Doctor Who story “The Seeds of Death,” we learn how humans stopped making rockets for spaceflight because of a new technology known as T-Mat. T-Mat stands for Travel Mat Relay. Using T-Mat tech, humans could be instantly teleported between the Earth and the Moon. But when humans stopped investing in rockets, we also lost interest in traveling beyond the Moon, then soon even forgot how to use rockets. Except, that is, for one guy who worked in a museum and was privately building his own retro rocket.

In later stories, the T-Mat tech is barely mentioned. Next, all we hear about is the Transmat, or matter transmitter. Transmat is used to transport humans between planets or space stations. And yet in one story a Transmat beam is used by the Time Lords to teleport the Doctor all the way to Skaro from future Earth. Transmat had considerable potential! So, according to the Time Lords, instantaneous space travel was possible. And before you say this is all nonsense, do remember that science is never finished. When so-called experts tell you that certain aspects of Whoniverse travel are impossible, remember to take their advice with a grain of salt. Science is always refining what we know. And if something seems impossible now, that doesn’t mean it’ll be impossible in the future.

Revisiting the Space Ark

Having said that, American sci-fi writer Kim Stanley Robinson revisited the question of the generation starship in a 2016 Scientific American article called “What Will It Take for Humans to Colonize the Milky Way?” Robinson’s novel Aurora, published in 2015, follows a gargantuan generation ship and its seven generations of humans as they make their way to the Tau Ceti system, twelve light-years away, to start a human colony.

And what did Robinson have to say on the topic of space arks? “The idea that humans will eventually travel to and inhabit other parts of our galaxy was well expressed by the early Russian rocket scientist Konstantin Tsiolkovsky, who wrote, ‘Earth is humanity’s cradle, but you’re not meant to stay in your cradle forever.’ ” But Robinson’s conclusion was cagey.

An interstellar voyage would present one set of extremely difficult problems, and the arrival in another system, a different set of problems. All the problems together create not an outright impossibility, but a project of extreme difficulty, with very poor chances of success. The unavoidable uncertainties suggest that an ethical pursuit of the project would require many preconditions before it was undertaken. Among them are these: first, a demonstrably sustainable human civilization on Earth itself, the achievement of which would teach us many of the things we would need to know to construct a viable mesocosm in an ark (a mesocosm is an outdoor experimental system that examines the natural environment under controlled conditions. In this way mesocosm studies provide a link between field surveys and highly controlled laboratory experiments.) Second, a great deal of practice in an ark orbiting our sun, where we could make repairs and study practices in an ongoing feedback loop, until we had in effect built a successful proof of concept; third, extensive robotic explorations of nearby planetary systems, to see if any are suitable candidates for inhabitation. Unless all these steps are taken, humans cannot successfully travel to and inhabit other star systems.



What Spaceships Are “Fit” to Sail the Whoniverse?

In the Eleventh Doctor story “The Time of Angels” (2010), the Doctor journeys to the planet Alfava Metraxis, where the spaceship Byzantium has crashed. Hidden inside is a Weeping Angel.

“First, inevitably, the idea, the fantasy, the fairy tale. Then, scientific calculation. Ultimately, fulfilment crowns the dream . . . For me, a [spaceship] is only a means, only a method of reaching the depths of space, and not an end in itself . . . There’s no doubt that it’s very important to have [spaceships] since they will help mankind to settle elsewhere in the Universe. But what I’m working for is this resettling . . . The whole idea is to move away from the Earth to settlements in space.”

—Konstantin Tsiolkovsky (1903) in The Investigation of Universal Space by Means of Reactive Devices, NASA translation (1964)

TARDIS

Well, of course we’re going to start with the TARDIS. The now obsolete Type 40 TT Capsule, of which there were only 305 registered on Gallifrey, has been serving the Doctor for centuries of phone box travel. The ship was meant to have six pilots, but the Doctor just about gets by on his own. (Well, most of the time.) According to the Twelfth Doctor episode “Flatline,” if the TARDIS were ever to land with its true weight, it would fracture the surface of the Earth.


Ship’s appearance:

The TARDIS may change its appearance the millisecond it lands, in order to better fit with its environment. But the “chameleon circuit,” responsible for the change, got broken, so the blue police phone box look is here to stay. (The chameleon circuit breakdown was a way to cut down costs and not to have to build a new TARDIS exterior set for every new story. It’s similar to the USS Enterprise in Star Trek, which was originally envisaged as splitting into a saucer section, which then landed wherever. Too expensive and time-consuming for every new planet, so they famously came up with the transporter idea.)


Real-life probability:

Well, the actual phone boxes exist, though the BBC, shifty devils, actually came to own the copyright of the London police box design, so the London police couldn’t build any more without BBC permission!

Genesis Ark

The Genesis Ark was a prison ship, created by the Time Lords during The Last Great Time War, which held millions of Daleks. Kind of useful and scary at the same time, the Ark had a life support system and a navigation engine. But the Daleks stole it, brought it to Earth, and released millions of Daleks into the skies above London. That surely can’t be good.


Ship’s appearance:

The Ark, according to Dalek Sec, needed an area of thirty square miles.


Real-life probability:

Unlikely.


Racnoss Webstar

The Webstar was a starship made of silk and strengthened by dark energy. It’s not everyone’s first thought when considering travel across the cosmos, even if it is the Whoniverse. Each Webstar could be steered by a single Racnoss, with the pilot being able to teleport to and from the surface of a planet, merely adding to the sheer improbability of the whole affair.


Ship’s appearance:

An eight-pointed webbed star, looking very much like something a spider created in the vacuum of space.


Real-life probability:

Unlikely.

Judoon Rocket

This spacecraft was used by the Judoon to capture alien criminals. When the rocket lands, a long exit ramp appears, and huge numbers of Judoon soldiers troop out onto the unsuspecting planet. Powered by pulse fusion engines, Judoon rockets can cross the solar system in forty-five minutes. That’s pretty fast.


Ship’s appearance:

Classic-looking rockets with four landing prongs and four boosters.


Real-life probability:

More likely. Nuclear pulse propulsion is a hypothetical method of spacecraft propulsion that uses nuclear explosions for thrust. As to crossing the solar system in forty-five minutes: assuming the solar system has a diameter of over seven billion miles, the Judoon rocket would have to be traveling at 3.37 million miles a second. Unlikely.


Slitheen Craft

The spaceship that famously crashed into London’s Big Ben, the Slitheen craft was a faster-than-light ship, which used a slipstream engine to work its way through space (and crash into Big Ben).


Ship’s appearance:

Looking much like a fat, grey Raxacoricofallapatorian frisbee.


Real-life probability:

You do the “math.”

Dalek Void Ship

Okay, for sheer cool, this spacecraft is some concept. Designed by the Cult of Skaro, its mission was to explore the void that exists between the dimensions of space. Sure, no one knows a lot about such voids, but that’s no doubt the point of the mission. Allegedly, the ship could separate from time and space, which it would need to get into those all-important voidy bits. Finally, as it has no detectable mass or heat, it can become invisible. Apparently.


Ship’s appearance:

Invisible.


Real-life probability:

Nope. Seems someone just liked the sound of “Dalek Void Ship” and went with it.

SS Madame de Pompadour

The SS Madame de Pompadour is a fifty-first-century energy trawler, which collects dark matter in its rotating arms that also double up as the ship’s method of propulsion. The Pompadour starship has a crew of around fifty people, and was also famous for its deadly keen crew. Numbering also about fifty, the crew of clockwork repair droids would be ready to fix the ship at any cost to the crew, or themselves.


Ship’s appearance:

Much like a space station, only far creepier.


Real-life probability:

As likely as Trump winning the Nobel Prize for Literature.

Sycorax Ship

The Sycorax Armada was the fleet of asteroid ships used by the Sycorax race for space travel. Literally built from asteroids, these city ships were so huge that they created shockwaves when they entered the Earth’s atmosphere, and eclipsed the Sun.


Ship’s appearance:

Like gigantic flying rocks. And watch out, their shockwaves will shatter all the glass in your home.


Real-life probability:

This one’s not so improbable. Scientists and engineers dream of moving asteroids in the near future when the day comes to mine them for their mineral wealth. Having said that, no one is yet talking about turbocharging those babies.

Sontaran Flagship

The Flagship forms part of the Sontaran attack fleet. Around its “waist” is a belt of dozens of smaller Sontaran scout ships, spherical crafts accommodating one soldier each. The Flagship is resistant to nuclear weapons and carries a planet-ravaging cannon, revealed when the ship slips into battle mode (Sontarans are far from subtle).


Ship’s appearance:

Like a cosmic flying bug—a large sphere with eight humongous claws; four on the top half and four on the bottom.


Real-life probability:

Nope.

The Ark

The Ark is a gigantic Generation Starship created millions of years into the future. It’s on a 700-year mission to relocate the entire population of the dying Earth; including humans, animals, and a one-eyed race of aliens called Monoids. While it has an onboard city and a huge jungle, most of the humans are actually held at “microcell size” within storage trays, with the exception of a crew of human guardians and Monoids.


Ship’s appearance:

We only ever see a portion of the ship’s exterior, but a map suggests that it’s a circular ship with a huge metallic roof. Basically, then, a flying shed.


Real-life probability:

According to American sci-fi writer Kim Stanley Robinson, pretty tricky.



Could the TARDIS Really Be Bigger on the Inside?

In the Eleventh Doctor story “The Vampires of Venice” (2010), the Doctor is a little disappointed when Rory is not as stunned as people usually are on entering the TARDIS inner space.

The TARDIS, Again!

The TARDIS is arguably history’s most famous time machine. Camouflaged as a police box, and hiding a myriad of interior marvels, she has traveled the cosmos over, and often saved the Doctor, as well as the day. If you’re ever in any doubt as to the importance of the TARDIS, just remember how nervous you feel watching Doctor Who when the TARDIS is trapped. It’s unnerving! You realize at once that the Doctor’s escape route through space-time may be blocked, and the Doctor himself left stranded. (Incidentally, the trapped TARDIS was an important plot device, especially in the early years of the program. The easy escape route needed to be cut off so that the Doctor and his companions were forced to solve the problem in which they found themselves.)

The exterior of the TARDIS has long been familiar to audiences about the globe. The interior, however, has changed almost as much as the Doctor himself. Not just the regular updates to her console room, but those rather rare times when we slip past her interior doors and delve into the endless, cavernous corridors within. The TARDIS has been the scene for some of Doctor Who’s most famous moments. Perhaps the most notable of these is the wonderfully dark tale from Neil Gaiman, The Doctor’s Wife. In this Eleventh Doctor episode, we finally get a glimpse of the consciousness of the ship. After years of the Doctor treating her as a living thing, she is channeled into the body of a woman and the shell of the machine is stolen.

Bigger on the Inside

And yet the most often repeated sub-scenes involving the TARDIS are those many times when someone new is introduced to her “bigger on the inside” technology. To be clear, the TARDIS isn’t the only thing bigger on the inside. There’s the carpetbag belonging to Mary Poppins. Mary is able to keep all manner of objects in the bag, some much bigger than the bag appears to be, including a hat stand and potted plant. (We shall ignore here the many rumors that Mary Poppins is herself a Time Lord.) You get similar scenes in many cartoons, naturally, but for many folk Mary’s bag is their first exposure to the confounding concept of bigger on the inside (if they hadn’t seen the TARDIS!).

Then there’s the Weasleys’ tent from the Harry Potter books and movies. It looks like a two-person pitch at first glance, but on entering you discover a fully furnished canvas palace, complete with kitchen, bathroom, and bedrooms.

And don’t forget the Phantom Zone. This was a clear, flat shard of an extra-dimensional prison in Superman. Three dangerous, traitorous criminals are weirdly imprisoned in the shard, and set to drift in space-time by Superman’s Kryptonian father, Jor-El.

But it’s the TARDIS that usually tops most people’s list of objects bigger on the inside. It has a control room, for heaven’s sake. It houses myriad other rooms, including the Doctor’s quarters, an art gallery, and a swimming pool, until it sprung a leak. (The TARDIS also appears to be adjustable, being reconfigured according to which Doctor is in residence, which also suggests a psychological link.)

Bending Space-time

So how might the Time Lords have pulled off this “bigger on the inside” technology? One possible way is using gravity. The human understanding of gravity has a long history, running from Aristotle, through Newton, to Einstein. And it’s Einstein’s theory of gravity that we hold to today. It’s the idea that gravity is a bending of space and time. So, for example, the mass of our Sun creates a gravity field, which makes a bowl-shaped dent in the space-time around it. The planets in orbit around the Sun are then somewhat like round chocolate drops, rolling around the inside of the bowl.

Now, if the Time Lords made the TARDIS out of the right kind of stuff, they could then use this gravity-bending to build a “bubble” that’s bigger on the inside than out. The stuff they would use would be a very exotic type of matter, but hey, these Time Lords had been going for billions of years, so they probably know their way around the Whoniverse.

Imagine a spider (let’s make it a Gallifreyan spider) crawling along a flat two-dimensional wall. Unknown to the spider, there is a “mouth” hidden in this wall. The “mouth” is attached to a “lobe,” which looks a lot like a balloon. So in fact the narrow “mouth” opens out into a much bigger area. And if you scale this figure up into 3D, you roughly have the same situation as the TARDIS. The main problem is that the material you’d need to use would be “exotic matter.” It’s weird stuff. If you pumped your car tires with this “exotic matter,” your tires would get flatter!

We witnessed just how odd TARDIS space can be in the Twelfth Doctor episode “Flatline.” In the tale, the outside of the TARDIS shrinks, but everything inside, including the Doctor, remains the same size. This leads to a compelling scene where the Doctor’s hand pops out of the TARDIS to try and drag his ship off the track of a looming train. Now try figuring that one out!



What Has Doctor Who Done with Darwin’s Natural Selection?

In the Ninth Doctor story “Aliens of London” (2005), the alien crime family the Slitheen fake a spaceship crash-landing in the River Thames. They lure experts of extraterrestrial life, including the “ultimate expert” in the Doctor, into a trap inside 10 Downing Street.
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