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If a man does not feel dizzy when he first learns about the quantum, he has not understood a word.



 




Niels Böhr




 












I remember discussions with Böhr that went through many hours till very late at night and ended almost in despair. And when at the end of the discussion I went alone for a walk in the neighbouring park, I repeated to myself again and again the question: Can nature possibly be so absurd as it seemed to us in these atomic experiments?



 




Werner Heisenberg




 












My heart is turned to stone I strike it and it hurts my hand.



 




Shakespeare








Understanding the nature of the quantum universe involves a profound reappraisal of the way we perceive our surroundings. If we see a natural object - an apple perhaps, or a stone - we know from experience that it will follow certain laws, the laws described by Newton. Imagine a stone lying on a table; we can measure it, apprehend it. We know that if we push it off the edge of the table it will fall to the floor; and if we are quick enough we can reach out and catch it as it falls. This means that we can see it falling, we can gauge where it is and how quickly it is travelling, and move our hand to intercept it.


But at the level of the atom, the quantum level, things are completely unlike this. We can measure the world of atoms, but our ability to measure is compromised - not by our measuring instruments but by the nature of things themselves. We can measure where an atom is; or we can measure how fast it is travelling, but we simply cannot measure where an atom is and how fast it is going. This is impossible.


The reasons for this are profoundly unsettling. Perhaps you think ‘If only our instrumentation were accurate enough, we would be able to apprehend the nature of the quantum, to measure where it is and how fast it goes at the same time.’ But if you think this you are wrong, and this is why: at the level of the quantum things are not in the way that we can confidently say that they are at the level of apples and stones. We cannot say an atom ‘is’ in the same way we can say that the stone ‘is on the table.’ From the atom’s point of view, as it were, there are only ‘probabilities’.


You have heard of the famous thought-experiment of Schrödinger’s Cat. The cat lives in an opaque box. It so happens that opening the box will kill the cat, because of the way the box is constructed. We cannot see into the box, or X-ray the box, or anything like that. But we want to know whether the cat is alive  or dead inside the box. If we open the box to look, then it is certainly dead - but is it alive or dead now, before we open the box? The quantum moral of this story is that the cat is alive and dead at the same time. It inhabits both states of being simultaneously; what happens when we open the box is that our action of opening the door collapses these quantum probabilities into one single pattern, the pattern being ‘the cat is dead.’ Schrödinger’s famous cat will test the suppleness of your mind, I promise you. You want to think ‘Well, either the cat is alive or it is dead, and by opening the box we find one or the other to be the case’. But that is not the way it is at the level of the quantum; at the level of the quantum it is ‘the cat is alive and dead until it is observed, and then the act of observation collapses the probability wave-form into a single determined pattern - dead, in this case.’


Perhaps the example-cats confuse things. Think of a miniature cat made out of atoms, a nano-cat, ten atoms long. Is it here? Or there? Well, before you turn on your atomic observation machine, it is both here and there. Or to put it another way, before it is observed there is a particular probability wave form that dictates it as 40% here and 60% there - not split between the two places, mind you, but simultaneously the whole nano-cat is in each location with slightly different balances of probabilities. It sounds like I am suggesting there are two cats, but there is only one cat; it is just that it doesn’t exist in the world in the same way that a full size cat does. You observe and you find the cat to be there, not here - but it is your observation that has determined the outcome. If you did not observe, the cat would continue to be here and there, would continue to exist in a quantum probability soup. But by observing you collapse the probabilities into a certainty.


And this is the most profound implication of all, the deepest philosophical shake-down; because it follows from this that it is our observation - our power, as sentient intelligences to make the observation - that determines the universe the way it is.



 




Kurt Soldan, Quanta: Essays on Quantum Physics







THE PRISON







 1st 


Stone,


The doctor has suggested that by writing letters to various objects and natural phenomena I may be able to come to terms with some of this badness, this illness, this upset (upset? downset, rather). I ought to register my dubiousness about this project right away. There is an issue of empathy here, isn’t there? Empathy - that’s right, isn’t it? I have to assume that she is eavesdropping on this communication between you and me. My doctor, I mean. Or why would I bother to compose it at all? I do have something important to say about the nature of the universe, but I’ll come on to that in due course. Later on, a little later on. To communicate with her through the stone is rather like using the language of the stone, isn’t it? Don’t you think? Are you listening? Hey! Hey!


Doesn’t hear me.


I am a bad man, I’ve done some bad things. I beg your pardon, stone, in telling you these things. (Do you like that politeness? You’re an ancient object, and I’ve got a whole store of ancient cultural habits to deploy if I feel like it). I am a bad man. I still think of myself as a man, in fact, although there’s little biological evidence to support that fact. When the nanotechnology abandoned my body the default biological settings reasserted themselves. I had liked being a man, in fact. I’d been a man for so long I’d acquired the mental habit of calling myself male, of thinking it at a deep level. I still think that way, even though my male  genitalia have long since shrunken and wizened like drying fruit; grapes turning to raisins and finally shrinking to nothing at all. Then the whole area itched, and I couldn’t help but scratch. You won’t know what itch means, stone. There’s something you have in common with the rest of humanity. That’s something their nanotechnology protects them from. But let me tell you, to itch, it’s a strange thing. It’s a torture and a pleasure at once. I scratched my whole body raw. I scratched my new genital smoothness so hard it opened up lips. So I suppose I am a she, except I’m not so in my head, it somehow hasn’t percolated through to my head. I haven’t grown breasts either. But maybe that’s because I’m not eating. When I first came to prison, my first prison, I was in a state. I tried starving myself, but the nanotechnology kept me alive. I’m not sure how. Perhaps it picked up nutrients from here and there, drew them through my skin as I lay asleep on the soil-Idon’t know. Nanotechnology, dotTech as it is called, is an astonishingly clever thing. It really is. I have battled against it, trying to kill people that it is designed to keep alive. I know my enemy. Better now than ever. Listen to what I have to tell you, dear stone, and you will know it too.


 




Let me get straight to the point. I have to tell you a story - my story - about a terrible crime. The worst crime ever committed, maybe; murder (which is the worst of crimes) and murder on a scale you can barely conceive.


Let me take it down to its basic level: I was in prison. I’m in prison now, but this was before. I was in prison for different reasons then. I didn’t have you then, my dear stone. There were other stones in that other jail, but none of them were as close to me as you are becoming. Does that make you feel special? You are special. Does it make you feel loved?


Well, let’s not get carried away.


They contacted me inside prison, inside my first prison. Stay with me, for a few moments, and I’ll explain how difficult a thing it was that they did: I was inside a prison so well made that it was  impossible for me to get out or for anybody to get a message in. And yet they managed both these things. Who were they? Yes, well, that puzzled me too: they were, as they proved themselves, the enemy of t’T. We lived in a kind of paradise, in t’T, and thought ourselves immune, but enemies gathered at our borders. There were the Wheah, ancient enemies; but also the Palmetto tribes, mysterious peoples. Which of them offered me this deal? Which of them is at the root of this problem? I thought I knew; I thought it was becoming increasingly clear to me, but I was wrong.


I apologise for my awkwardness. I’m not used to this.


They offered me a deal. They would break me out of prison. And you understand, dear stone, that the prison I was in was impossible to break out of. Not difficult, or challenging, but impossible. My prison was surrounded on all sides by walls of superheated fire and plasma kilometres deep. But they promised me they could get me out. When I was out, they said, they would make me rich. In the worlds I have travelled amongst money means little, and there are philosophies that teach even information is of no fundamental importance. But they promised me compacted information that would have sped me through fast-space at four thousand times the speed of light; that would have built me palaces in space, genie-like, at the other end. Of course, the most attractive thing they offered was escape from the inescapable jail. Wealth and freedom - how could I not be tempted?


In return they asked me to do one simple thing: destroy the population of an entire planet. To kill over sixty million human beings; and that was all, nothing more. I was not (they said) to destroy the planet as such; I was to leave as much of the ecology and architecture and all the evidences of civilisation as I could. But I had to kill off all the people. I was to litter the world with corpses. I am a bad man, and have done some questionable things in my time, but I was startled and rather frightened by this deal. They didn’t tell me all in one go, of course; they approached me a  number of times and insinuated the idea in my head. I would be wealthy. I would have help. I would be free. The people on this world, they - they would be dead, and once dead past caring.


So I thought to myself: these people, that I am asked to kill. Are they real people?


Now I suppose I could have turned down this deal they offered me, and gone on living in my prison. It was a spacious prison; green hills covered in plastic grass, a river and a lake filled with real water, fake plastic trees. Artificial stars dotted the false sky like bit-lights; sharp-edged, five-pointed icons of stars that glowed in the artificial night. The light that shone through these faux-stars was real light, if modified and filtered a little. Only the light and the water in my prison were real. Everything else about the place was artificial: the grass; the landscape; the trees; everything a simulated medium in which a few real people observed me as if I were a scientific specimen. And, of course, these people, the air, the very water - all of it was full of billions of dotTech machines. I could go anywhere I wanted in this space but there was nowhere to go. I could lie on my back on the chilly turf when the artificial light faded to artificial night, and the faux-stars glinted with a yellow, moist-looking light over my head. I could have lived the rest of my life there if I’d chosen.


I said to them, whoever they were, Palmetto or Wheah, foreigner or closer-to-home, I said: Take me out of there. I’ll do it, I said, I’ll kill all these people.


And so they did; and so did I.


As a stone (I’m presuming here) you don’t know anything about morality. Stones are proverbial for their moral indifference. But somehow I have to convey to you the enormity of what I have done. My doctor, wherever she is (hello! hello!) will probably understand this as me trying to convey to myself the enormity of what I have done. I don’t wish to argue with her.


In fact, this whole affair put me in a very peculiar position. I committed the crime, so I was the criminal. But I was acting on behalf of somebody or some-people or other, and I did not at the  beginning know who those people were. I decided early on to try and uncover who it was who had so secretly commissioned me to do this terrible thing. Even though I was committing the crime, I intended to solve it. I was both murderer and detective.


Curious.


Even before I escaped from that first prison, I was wondering, and worrying, about the rationale. I tried to think who would want to do so terrible a thing. To kill a whole world? Why do such a thing? Who would it benefit? And why would they employ me to do it? To go to all the bother of helping me escape from prison, the impossible-to-escape prison. Why not employ somebody else? Why not simply commit the crime themselves?


It is true that in the many-thousand, light year wide and deep realm of t’T, the confederation of worlds in which I grew up, the concept of criminal was so rare as to be the object of study by only the most specialised scholars. I was a human amongst trillions, a freak so rare and fine as to occasion horror and fascination. It was possible that in all the half-hundred worlds of t’T they, whoever they were, could not find a citizen as criminal as me - that might have been the reason for my election to this role. But outside t’T - what of the various Palmetto tribes of star-wayers in the broken space turnwards? There were pirates and murderers enough in those realms - they furnished the stock characters for a thousand t’T romances. And rimwards, there was the barbaric realm of the Wheah. If stories were true, there were warrior-families in that space who would have gladly wiped out whole populations, and for less reward than I was being offered.


But the offer was made to me, not them. And the person who accepted it was me.







 2nd 


Dear Stone,


I’ll tell you about my execution. What do I remember? I remember that I was nervous. Perhaps that goes without saying. I remember too that everything I have to tell you about in these  letters began after my execution. How did it happen? Let me tell you how it happened.


It is a form of dying. You’re a stone-I can’t expect you to understand. You are not born, and don’t really die. Or do you? I can pick you up and feel the ellipse that you make of my palm. It’s like cradling a cold breast; and then I close my fingers around you and it’s more like gripping the forefinger of a mother when you’re nothing more than a wine-coloured baby with skin as scrunched as red silk that’s been worn too long. That feeling of gripping, it feels good. If I could throw you out of the prison, into the body of the sun, then you’d disintegrate - would that be a kind of death from your point of view? Or if I contemplated a more realistic throw: from this bank of putty-mud and green grass into the river. Do you see the river, there?


Of course, you have no eyes, being a stone.


But let’s say I threw you in there. Given some thousands of years you’d be ground down, you’d be rubbed away. Skins of atoms brushed off you every day, until you became nothing more than a piece of grit on the sandbank down the way. And maybe even less than that. Would that be some sort of death to you?


(How does one reason with a stone?)


Well, I approached my own execution in poor style. This is how it went. I woke up, and here I was. I had been brought into the prison. It’s only a prison to me, naturally. The jailer and the jailer’s mate can come and go, of course they can. The nano-machines themselves can come and go, of course they can. I’m the one who can’t go anywhere. For me the sky presents as complete a barrier as the inside curve of my own skull. I could no more pass through it than I could step out of my own skin. It is a spacious prison, I grant you. The ground space, with its undulating landscaping, its flowing water as clear as its air, the river’s path looping seven times like a thrown away cord, all about and round the seven hills. So much green! So much artificial blue, with the stars burning now as day-stars, bright yellow against the azure, letting in carefully controlled dribbles  of light and heat so that we do not freeze. Photons and agitated gas.


The executioner was also my jailer, a large woman, with a lemon-coloured droopy face. She had a deputy, a man short and tight-skinned, a man who had adapted himself to make himself a better swimmer. At some point in his past he must have swallowed some adaptive dotTech, that had swum with its billions of fellows and encouraged them to change his body. He lacked hair, and he had used his dotTech to shrink his nose until it was only a puckered nipple, like the nubbin on a tomato, overlaying nostrils that were nicks in his face. His skin was a sharp red colour, smooth and pert. He spent most of his days swimming along the river, and diving deep in the pool that exists at the bottom of the slightly conical living space of the jail. I assume the water is drained at the base of this dip and recirculated; I can’t be sure. But the deputy said little, and did little, except wait impassively at the elbow of the jailer. They were a pair, it seems; he travelled everywhere with her. Listened to her words, sometimes nodding slowly, and then running off to leap into the water to ponder them more carefully. The dotTech in his body filtered oxygen out of the water at a rate sufficient to keep him alive. I’m not even sure if he had modified his lungs; he probably didn’t need to.


The jailer and her deputy were charged to look after me, to make sure I couldn’t escape (but escape was impossible!) and that I didn’t harm my surroundings too savagely if the mood was upon me. But mostly they left me to myself, and I wandered the little hills and dived into the river and threw myself on to the grass to sleep.


I would happily have drowned myself, if I could have. I really would. I was ready to die, bitter in my imprisonment, hating myself. I tried ripping at my skin with my nails, but that is a hard thing to do - have you tried it? I would lie awake, with the artificial sky dark and the stars fuming and shining a few hundred metres over my head, and I would imagine it. Grow my nails, bite  them into sharp shapes, and then tear the flesh at my wrists to destroy my life, to kill myself. But it is not easy. The scratching does not penetrate the skin; then it starts to hurt, and your body recoils almost in spite of yourself. Then the dotTech kills the pain, and knits together your skin, and you’re back where you were.


So I threw myself into the water and tried to drown, but as with the red-skinned deputy, the dotTech kept me alive. Try as I might, the caustic sensation of water in my lungs and all my agonised underwater coughing did not prevent my bloodstream taking in oxygen and delivering it to my body. It is clever, this nanotechnology, it can solve any problems presented to it. Its goal, its reason for existing, is to keep us alive, and it kept me alive. Even me, even a bad man like myself.


Then I told myself this as I lay on the bank by the river, looking up at the broad plastic leaves of the trees over me; I told myself that when I was executed, and the dotTech left me, then I would be able to kill myself. (Dribbly shades of light against the canopy of leaves. Wobbling and transcendent, bright and warm.) That thought gave me comfort. If you were me, you’d have wanted that death too.


I had brought my dotTech with me when I had first come to the jail. Funnelled through the narrow gate, which the gravity engines had opened in the body of the star, and dropped from the artificial sky to swoop round and land. The jailer, the lemon-coloured woman, had picked me up as if I were a parcel and taken me to the river, to wash the last of the charred and crumbling foam from my body. Then I had been left to myself.


The realisation that I was in prison had been a terrible thing. I had spent days unable to do more than lie on the ground, or cry to myself on the grass. I didn’t sleep well. I was used to beds under roofs, inside rooms. Sleeping on the grass under the sky (even an artificial sky) takes some getting used to. This long, slow, melancholy period was interspersed with my abrupt fits of rage, screaming and running about, dashing myself against the plastic trees and colliding head first, hurling myself into the river to try  and drown myself, ripping off the last of my clothes and doing violence to my hair. I suppose this is why they left the dotTech in my body for those first weeks, to compensate for my self-destructive rages. So that the bruises I bashed upon my face could heal in minutes, the tiny machines in my bloodstream mending the rips in my capillaries, ferrying away the dark dead matter, making everything smooth and pure again. So that the hair I pulled in fistfuls from my scalp could come extruding out again, like a magic trick.


And then the morning of my execution came. Of course I knew I was slated for execution. When the day itself came, I knew something was happening because the executioner (as I realised she was) approached me with a serious expression on her face. Her partner came too, his svelte little red body gleaming in the light. I remember thinking how odd it was that he decided to remain a man, given his mania for swimming; why not let the dotTech modify his body to become a woman, to lose that drag-creating tangle of organs between his legs? But he stayed a man. Perhaps it had something to do with the dynamic of his relationship with the executioner.


‘Are you ready?’ she asked.


This meant I was about to be executed.


‘No,’ I said. ‘By no means.’ I think I started crying. It is a frightening thing to contemplate. If I did cry it would have been in a restrained way; little gulping sobs, not great howls.


But she reached forward, smiling all the time. Her big yellow face, with its sagging jowls and drooping nose; the whites of her eyes bright against the sallow hue of her skin, and then her purple irises a starburst with darker lines, and in the very middle of those eyes her pupils, completely black. As black as stones - as black as you are yourself, dear stone, excepting only the vague, submerged mottling that is just visible underneath your surface sheen. She leant towards me, and I had a long time to study her face, so I remember it particularly vividly.


What she was doing was pressing her finger against my wrist.  She took up my left hand with her right, and pressed a finger tight against the skin. She was the executioner because in her body there were nano-machines specially designed to communicate with the standard dotTech in my body. They passed through her skin to my skin, and into my system. She held my wrist tightly, and I could smell the faint papery, almost dusty smell of her close in my nostrils. She was humming to herself a little. She had been loaded with this charge, and it was a rare responsibility. Human beings will take all manner of adaptive dotTech into their bodies, but this particular adaptation was unique. Who would want to purge out all the dotTech? I’m sure she carried her charge with a due sense of gravity. The machines she had gathered in her finger-ends were designed to command the machines in my body to quit me.


When she was finished she let go of my arm and stood away, looking at me with a certain detachment. I began to feel queasy. Then I had a sharp sense of thirst, and then a pain bubbled up out of my deep insides and spread across all my skin. I started bleeding from my pores. My eyes went dizzy with rheum, and mucus came spurting as if under pressure from my nostrils. I could feel my muscles go limp, and a stream of urine come hurrying out to splatter on the turf. I hurt. More blood came until my whole skin was slick with it. My ears were wet, my mouth filled up with blood. I started screaming, but my fluid-filled mouth bubbled and gargled the sound - perhaps it even sounded comical. I staggered, flapping my arms with the pain. Pain is a rarity for the people of t’T, because the nano-machines protect us from the worst of the sensation. I did not enjoy it at that moment, I can tell you. I lurched forward, fell, somehow landed on my knees.


I coughed, wept. The hunger to die, as sharp and tangy as a physical hunger, overwhelmed me again. But I stayed alive. Fluid poured from me; vomit from my mouth, tears and rheum from my eyes, mucus from my nose, urine from between my legs. Even my pores wept myriad little dots of blood. And the stream I  produced coagulated and treacled its way down the incline towards the water. Nano-machines prefer a fluid environment, although they can exist in dry ground, or even in dead vacuum if they need to. They are tough; amazingly so.


Then the convulsions passed, and I fell forward. A halfthroated gasp was coming out of me, regular as a drumbeat. I don’t know how long I lay there. I lay there a long time.


I dragged myself up, eventually, because I was so thirsty. I had lost a great deal of fluid, my skin was hot and my throat felt dusty and burnt. I staggered, my legs wobbling as if they were rubbery, but I made it to the edge of the artificial waterway and tumbled in. The cool enveloping of the river was delicious to my skin; I opened my mouth and gulped water. It was half in my mind to sink to the bottom and drown, but to my surprise I found myself swimming to the other side of the bank. Then I lay in the water under the bright light of the star-shaped holes in our blue, plastic, arched, artificial sky. I lay with both my arms stretched out on the dirt of the bank, and the back of my head on the ground, but with my body and legs floating out in the water. I was drained. That word is insufficient to express how emptied-out and weak I felt.







 3rd 


Dear Stone,


Let’s talk about you, yes? You know, do you, that you were brought to this prison, like me? They built the prison a hundred or more years ago, for another criminal, another statistical freak such as myself. I don’t know where s/he is now. But they built the prison in as remote and inaccessible a place as possible. This is what they did:


They chose a star at the far reaches of t’T space, a star without an inhabitable planet, circled by nothing more than a few rocky asteroids and one atmosphere-free planet of iron. The star is close to the Wallows end of the Great Gravity Trench, but apart from that there is nothing remarkable or noticeable about the stellar  environment. This star has a designation, although I couldn’t quote it to you.1 Generally it is now known as the jailstar, because it houses the jail. Its nearest neighbouring system is Rain.


A hundred years ago they came, flying faster than light across space, and arrived in orbit; from there they built spaceships and orbital platforms. Using these they broke up one of the asteroids, manipulating its mass to collapse together short-lived strings of superdense material. The strings focused gravity, because of their immense mass for a brief time before other atomic forces broke up the effect. Using these gravity tools, the builders carved out a hollow sphere a kilometre or so across out of the iron planet. This was the basic structure, the underpinning of the jail. This iron-nickel hollow globe was treated and adapted; its portals fixed, some of its inner features sculpted and filled. Perhaps it was at this stage, dear stone, that you yourself were brought in; taken from the surface of the dead world, perhaps, where millions of years of gravitational tug and pull had moved countless bits of rock back and forth in dry ocean-like sinks so that they became smoothed, rounded, shaped. (This is only my imagination, you understand; I can’t be sure for certain.) Perhaps the builders shaped you themselves, dear stone; setting Haüd-machine workers to carve homely pebbles out of asteroid rock, oxidising the surface of the new-turned stones to give them that blue, flinty, worn look. I don’t know. But you were certainly brought and placed inside the globe, along with the aggregate filler for covering the fusion engines and the large scale computers and processors that attend to the day-to-day operation of the jail. After this, the inside was landscaped properly; the water added and pumped to move the river from the lake through the miniature hills and back to the lake. The plastic grass and fake plastic trees were added. And the blue plastic coating that gives the sky its vivid colour.


Then this jail was dropped into the body of the star itself; not  too far inside, because they wanted the gravity of the star’s mass to operate, making the grass ‘ground’ and the ceiling ‘up’. A few kilometres down. This was the most complicated part, I’d imagine. The heat inside the body of a star is great enough to melt and vaporise any ordinary matter. But what is heat? Heat is atoms and particles moving with greater and greater agitation. Heat melts and dissolves matter because the particles of the heat are so energetic, they bounce about so violently, that they punch down the bonds that hold together structures. To insulate against heat you must make the bonds very strong; or else you can persuade the hot atoms to move in a different direction; to deflect, as it were, the vigour of their motion. This is what the machines embedded in the walls of the jail are designed to do; they set up a gravitational interference pattern, drawing their effectiveness from loops of dense-matter strings wrapped around the jail. The immense heat of the star rages around, a sort of quantum slip-stream; but the jail stays cool.


Indeed, if it were not for certain carefully structured gaps in the fabric of the prison walls, this insulation would be so effective that everybody inside the jail would freeze. Freeze, in the midst of all that heat - imagine it! So the builders dotted the artificial sky with certain regularly-spaced vents, which they made in the shape of five-limbed stars. These portals, which can be several metres across, are narrowed to allow the immission of only a tiny stream of photons from the stellar fires on the outside. The gateways are mostly magnetic. This provides light and heat for the artificial world inside.


There is another portal; in the very top of the artificial sky. Through this gateway, which opens and closes in a peristaltic pulse of magnetic compression every four months, new visitors, new prisoners, new jailers enter; and old visitors and jailers (but never prisoners) leave. It was through this hole in the sky that I dropped into the world, wrapped in deep-space foam, and fell to the water directly beneath.


So this hollow globe was dropped into the fiery matter of this  small star; it sank through the plasma to a predetermined depth. Now it hovers there, seven great motors on the outer skin balancing it like a submarine in a massive sea of flames. It has existed for many decades, and will exist for many decades more. At the moment, indeed, it exists only to house me. I suppose the builders of this world flattered themselves into thinking that nobody could escape from it; for who could cross the moat of stellar plasma and fire? Who could travel beyond that into the immense cold of deep space beyond? Who could rescue a prisoner in such isolation?







 4th 


Dear Stone,


My jailer had, I suppose, chosen to be inside the jail. She must have had her reasons for wanting to spend years of her life in close proximity to a criminal. Perhaps she was curious about the criminal frame of mind; perhaps she was researching murder, or planning to compose a great poem or sculpt an asteroid into a great piece on the subject. I expected, in the weeks after my execution, when I was getting used to living without the dotTech in my body, for her to begin asking me questions. Perhaps for her to test or study me in some way. But she barely interacted with me. Mostly she swam with her partner, the red-skinned man. Sometimes they would retreat inside their shelter (they were allowed a shelter; I had nowhere to go and nothing to do but climb the plastic-grass hillocks, stare at the clinking rivulets, swim in the lake). From time to time she would give me a ‘wellhello’, mention something or other. It was only ever pleasantries.


It dawned on me that she was in no hurry. With the benefit of nanotechnology in her body, she could live many many hundreds of years. In the elaborate, filigree civilisations on some of the turnwards worlds of t’T, human beings more than a thousand years old were not uncommon. I, on the other hand, was now condemned to live out the term of a ‘natural’ life. Before the adoption of dotTech, humans rarely lasted more than fifty years.  In the Wheah, for instance, where religion prevents the adoption of dotTech, a human being who reaches a hundred years of age is given a mighty celebratory party, so unusual is that feat. (Or so the rumour goes - to be honest, we know little about the Wheah.) But this was now my fate; I had a few decades of life left to me. Maybe years. Maybe less.


In the months immediately after my execution, in fact, I mostly spent my time contemplating how ubiquitous and yet how invisible dotTech is. I grew up with the nano-machines in my body, as did everybody on my world, everybody in t’T. After my execution, though, I was possibly the only t’T human to have no such technology inside me. Those minuscule machines, self-constructed and self-maintaining, are built from the bricks of atoms themselves. Whirling around in the blood and lymph, housing themselves in human cells and fluids, and working! Efficiently, problem-solvingly, intelligently, tackling decay, infection, free radicals, pollutants, toxins; rebuilding tissue, balancing electrolytes and hormones, reducing the intensity of pain signals in the nerves, enhancing the bliss of sexual connection, fiddling with the very strands of DNA itself to prevent them unwinding - keeping the whole organism in perfect shape. How little I thought about these machines when I had them in my body! How much I missed them when they were taken away!


I noticed small things at first. I would graze myself in the usual, careless way of humanity; catching the back of my hand against the rough plastic bark of a tree, or knocking my face against the stones at the bottom of the river. Where this cut would normally fade and vanish within minutes, I now discovered it was still alive, still hurting, days later. I would bruise myself, often without knowing how or remembering when-I might simply notice a bruise, like a gaseous discolouration inside the translucent matter of my skin. Before, bruises would be cleaned and healed in an hour; now they lasted days. My joints became stiff. My hair fell out. I developed sore patches on my  face; and when I touched and scratched these they became more sore.


Mostly I was eating protein fruits, manufactured by the processors in the trees, and drinking the water from the lake. This food had been fine and sufficient before. Now I began experiencing bubbling stabs of pain in my stomach. My bowels loosened, and wicked-smelling matter started dribbling out of me in place of a regular stool. The temperature of my head varied alarmingly. I might wake in the morning with my skull star-hot, warm sweat trickling from my forehead and into my eyes. Or I might wake trembling and jittering with the cold.


It was physical torture; nothing less. The cultures of the t’T pride themselves on being civilised, unlike (they say to themselves) the barbarism of the Wheah. It is undeniable that I had committed terrible crimes, and other cultures would simply and cleanly have executed me. But the t’T went to this enormous effort to secure me away from humanity, that I might not harm anybody else. They did this in the name of civilisation - and yet they stood aside, passive, whilst I endured the miseries of life without dotTech. The illness, the weariness. It was an unhurried execution; my body wearing itself out in the ‘natural’ course over a few years to die slow and painfully. A quick death would have been kinder.


I tried to raise this with my jailer on several occasions; but her big yellow face was impassive, unresponsive. I might start reasoning with her, but soon lose control; without the dotTech regulating my hormonal level it was easy to froth at the mouth, to rage and become incoherent. I may even have tried to attack her, to beat her with my now feeble arms, my disease-weakened fingers. But she was a big human, and adept at dancing - she would hardly have been taken on as jailer otherwise. She pushed my blows away, or sidestepped them, and I was left on the false soil weeping and weeping.







 5th 


Dear Stone,


How long? I don’t know, exactly.2 For ever, that’s how it seemed. I went a little mad. I went through periods when I was so dejected, so cast out and cast down that I couldn’t eat. At these times, after a week or so of fasting, the jailer might come and pass some food through my lips. At other times, I became manic, insane. For a while, for instance, I became obsessed with running the perimeter of the jail; I would jog round and round a hundred times and then I would throw myself down and sleep. I knocked flints together - yes, stones like you - to chip off a sharp edge, and then use that to scratch words into the plastic of the sky where it met the horizon. Or else to scratch myself, but that was painful and the wounds refused to heal easily. I thought of suicide again, certainly I did, but I was habituated to my misery, and killing oneself is a hard and painful thing, harder still without dotTech. I went through phases where I saw hallucinations; people from my childhood, imaginary animals, Alice from the Looking Glass in her antique clothes striding giant-like about the landscape. But whenever I saw these impossible things there was a part of me that knew they were impossible; that knew they were hallucinations and not reality.


This was why the voices were so puzzling to me. When the voice first started, offering me freedom and riches if only I would agree to murder the population of a whole world, I tried to believe that it was a mad self-delusion, a voice from my own mind. But it was insistent, and somehow stranger than anything my mind could conjure up.







 6th 


Dear Stone,


The voice inside my head started after a day-long session in the lake, swimming and swimming. The artificial day came to an   end, and the artificial night began, as abrupt as a sneeze. The star-shaped holes in the sky swelled admitting their yellow light, and then shrank away. So it was that the stars went from sun-yellow to moon-pale, and the blue colour of the artificial sky deepened to purple.


I climbed from the water and lay on the too-familiar plastic grass. I may have dozed, but I was in that curious torpid state where it is hard to tell sleeping and being awake apart. When I heard the voice I thought perhaps I was still dreaming.


Can you hear me? Can you hear me?


Then some babble. Then again, Can you hear me? This is a temporary connection, and the language centres of a human’s brain are complex. Am I speaking?


‘Am I speaking?’ I asked.


An oily reflection of me was present in the dark waters at my feet, wobbled and interfered with by occasional rib-shaped ripples. I looked down at myself. ‘Is this me?’


No, this is not you.


‘Everything is me,’ I said, shaking my head to loose the strange voice, as if it were a piece of sand in my ear.


Through, said the voice. Through. Listen to me: we have a proposition for you. A deal, a deal, which is a deal.


I decided to play along with the hallucination. ‘A proposition? ’


We will give you something, and in return you will do something for us. It is a kind of bartering. Think trade. We will keep our promise to you.


‘Who are you?’


There’s no answer I can give you. That’s not the proper question at this time.


This was so peculiar a reply that I was very struck by it. In a strange way it seemed to wake me up. I rubbed my face, scratched up my itchy head of hair. ‘I don’t understand.’


I know you think this is a hallucination, but it is not, said the voice. This was another puzzler. Would a real hallucination play  this sort of game? Does self-awareness of hallucination mark a kind of veracity? This puzzled my thoughts.


‘What’s going on?’ I asked. ‘I’m confused.’


I’ll tell you. Hear our offer.


‘What is your offer?’


Away on the far side of the artificial lake I saw the shadowy yellow bulk of the jailer making her way over the turf. Her arms swayed in a counterpoint rhythm to her loping strides. Her big head almost turned to look at me; perhaps my voice was carrying over the still waters. But it was nothing new for me to be talking to thin air. I frequently had interludes when I would gabble away to myself. She disappeared behind the tortoise-backed hump of the hill.


We will free you from this jail, said the voice. Hearing this made me doubt the reality of the experience with renewed violence. It matched the intense yearning of my heart too closely. But then again, I reasoned, it would not be hard to determine that such might be my dream.


‘Freedom?’ I breathed, as if the word were taboo or sacred.


We will free you from this jail, repeated the voice in my head.


‘How? This jail cannot be escaped from. It is surrounded on all sides by molten fire. It is many light years from the nearest world.’


We will do it, insisted the voice. If you agree to our offer. We will take you away, give you wealth and information. You will travel far and erect a spaceship of your own imagining. Then you will do a job for us. Once you have done the job, you can pursue the rest of your life in whatever manner you choose.


This was all too much to take in. ‘Who are you?’ I insisted.


But it only repeated what it had said before: There’s no answer I can give you. That’s not the proper question at this time.


‘But how are you able to speak to me?’


We have opened up a channel of communication with you. It is not easy to maintain, as I’m sure you can understand, bearing in mind where you are. There’s no guarantee we will be able to  maintain it. Agree to our offer: undertake this job for us, and we will get you out of the jail. Outside, communication will be much easier.


I got up, feeling suddenly agitated. ‘And what is this “job” that you would like undertaken?’


Once you are free of this place, you will travel to a certain world. It will be a remote world, near the edges of t’T space. There you will destroy the human population of the world.


‘Repeat that,’ I said. I had heard it, and it had even made some sort of awful, clanging, sense deep inside me. But I wanted to hear it again. The voice repeated its sentence, word for word.


‘Which world?’ I asked.


We can tell you that. Once you are free of this place.


‘To kill all the human beings on the world?’


Yes.


‘All? With no one spared?’


It is important that every single individual be killed.


‘And the world itself? The actual world, the animals, the plants?’


They don’t signify. It is the human beings that must be destroyed.


There was an itch underneath my eyelid. I tried twisting my knuckles into the eye, and then I tried picking at my eyelashes, actually pulling several out in my attempt to squash or tug the itch out of existence. Then I said: ‘Why?’


There’s no answer I can give you. That’s not the proper question at this time.


‘Why?’ I said again. ‘Why do you want so many people killed? Why have you come to me to do it? What is your motive? It might be important to me.’


There’s no answer I can give you. That’s not the proper question at this time.


I pondered this for a while. Then I got down on the ground and pressed the flats of my feet together so that I was sitting with my knees jutting out.


‘How am I to kill all these people?’


That is a question for you to answer. We cannot answer that question at this time.


‘Do you have suggestions?’


There are some avenues, we can perhaps give you starting points. Perhaps you can use your imagination. You have killed human beings before?


‘Oh yes,’ I said. ‘Yes. But never on this scale.’


The principle is the same. Only the numbers are different.


‘This planet is in t’T space?’ I asked. ‘These people have dotTech in their bodies?’


Yes.


‘Then they will be very hard to kill. It is the nature of dotTech to struggle to keep people alive under any circumstances.’


It will not be easy, agreed the voice. But we are confident that you will find a way of achieving it. This is why we have chosen you.


‘And if I do not find a way? What if, when you have freed me’-Istill did not truly believe that this would happen, it was all hypothetical - ‘what if I renege on your deal? Go on the run?’


Then we will find you, disable you. You will be returned to the jail. You will end your days in jail.


I believed this absolutely.


You wish to consider the offer, the voice stated.


‘I accept,’ I said, a great bundle of light and joy rising in my breast. I got to my feet and waved my arms. ‘I accept! Take me out of here! I will do it! I accept your deal!’


Be quiet, said the inner voice. Your jailers will overhear.


‘So?’


First you must escape this place, said the voice. The jailers have the power to immobilise you. We must sneak past them. It will not be simple, or easy.


‘Escape!’ I said. ‘Imaginary voice, you are a delight to my ears.’


You do understand the price you pay for this freedom?


‘Price?’


You must commit the crime. Do you understand this?


‘Of course! Of course!’


Then go to the third tree. Not the first, the one with seven branches, but the third one along the water’s edge. Count the branches from the one that overhangs the water, round to the fifth. On that branch you will find a single fruit. You must eat this fruit.


‘An ordinary fruit?’ I asked. The trees in this prison were actually machines, and the fruits on their branches were nothing more than extruded sacs of protein pulp. These tree-machines were there to provide the jailers and prisoners with nutrition.


Be sure and eat the correct one; count the branches from the one that overhangs the water, moving clockwise.3 The single fruit on the fifth branch. It is the branch nearest to the stream on the far side.


I lurched forward, eager to eat this fruit. ‘What is the significance of the fruit?’ I asked. ‘Why must I eat this fruit?’ In truth I did not much care why; I was carried away by the delicious dream-logic of the encounter. Perhaps I genuinely was dreaming. The trees loomed up in the low evening light.


Inside this fruit, said the voice, are the seeds for an AI. This AI will root inside you and grow in your brain. Then it will communicate with you, and you must follow its instructions.


‘An AI?’4 I asked. But the voice did not reply. Indeed, I never   heard from it again, which only added to the spectral quality of the whole encounter.


I found the tree and counted round the branches. There was the fruit, as my dream-self fully expected. I picked it, gobbled it down in three quick bites. Then I frolicked, danced around the water for a while to a tune of my own invention that I sang in a loud voice. I felt absurdly happy. Then I grew tired. I leant over the riverbank and drank; then I curled up and fell asleep on the artificial hill.


 




I woke to the dawn flare of sunlight throwing a yellow patina over the artificial world. Already the whole encounter had an unreal flavour in my memory. I had experienced many strange dreams and visions; my mind was not as robust as it might have been. Then I wondered if the fruit I had eaten the night before really had contained the seeds of an AI.


An AI, dear stone, is no mere computer or processor. A processor works by linear computation; it is a machine of great speed and versatility. The barrier between the raging heat of the star and the walls of my prison were maintained by processors, constantly calculating the shifts in temperature and pressure and adjusting. The prison itself was held in place by processors tirelessly computing the currents and vectors of the star-matter. When people travel from planet to planet, wrapped in their cloaks of foam, it is powerful computational processors that govern the faster-than-light passage, that make the trillions of calculations necessary to shunt the travellers forward.


But an AI is like a human mind. It is not a linear processor, but a parallel and quantum computational device. It is intelligent in the way that a human mind is intelligent; only able to compute with the rapidity of a more basic processor but lively, lateral-thinking, alert. AIs are fragile - indeed more so than the human brain, because faster-than-light travel tends to degrade and destroy them. But they have certain advantages. Mostly they are transported about fast-space as program-seeds contained in lowly  processing machines. Then, once required, they are assembled on site.


And now, if my dream was to be trusted, one was growing inside me. And I wondered how such a thing could be. Imagine that there was a group of people - which group, what people I could not think - but a group who wanted this enormous crime committed. How would they be able to reach inside the prison, to speak to me inside my head? This could not be done. How could they smuggle the seeds for an AI past the gate - not even the jailers could open the gate more frequently than the four-monthly cycle on which it operated. It was impossible.


I dismissed it.


When the AI began to talk inside my head, I dismissed that too as another hallucination. Perhaps that is all it was. How can I say? Dear stone, you are the only objective creature in my world. Can you tell me?


I am growing, said the AI. Forty per cent capability as of now. Give me four more hours. Eat the dirt; that mud.


‘Eat that mud?’ I repeated.


It contains trace minerals, particularly iron, that I need to establish certain key pathways. I am assembling myself inside your head. Eat the dirt.


At first I ignored this bizarre request. But the voice was insistent, and in the end I gave in; scooping soft mud into my mouth and swallowing. Strangely, it tasted good.


I can adapt your responses. You should experience the pleasure in eating the dirt.


‘I thought I dreamed you,’ I said, in a low voice. ‘I think I dream you still.’


By tomorrow, said the AI, I will have assembled myself. Then we can talk about escape, I think.







 7th 


Dear Stone,


I haven’t told you my name, or where I come from, or any of that autobiographical stuff. You have given yourself up to me completely, rock-jewel, the thing I own. Here I am, naked and alone, and you are all I have. And I haven’t returned the compliment. Let me give my life to you, dear stone. Let me clutch you to my naked bosom.


My name is Ae. Actually, that isn’t my name, but let it stand. I want it to be my name for you, dear stone, and if my doctor is listening through you somehow (wellhello! hey!), then let it be my name for her as well, let it replace my other name. On the world I come from, Terne, each child was given a total of seven names over a number of years. Some insisted on all seven names being used; others chose their favourite one. But I renounce all those names, and the person I was. I choose to be known by two letters instead of seven names, and I take the first two letters of the alphabet to avoid choice.5



Terne was my homeworld. Mine was a marshy homeland, a planet mostly covered with an interconnecting series of oceans too sludgy really to deserve the name. The saltwater there is so densely inhabited by a variety of tendril-plant that sometimes it is possible for a human being to walk over the water, providing they are not too heavy. In spring the oceans change colour, as the flowering section of these plants emerged, orange and red; the rest of the time the seas gloom with dark purple, the native form of chlorophyll. This native vegetable was called Drüd, I remember; and it grew downwards in threads that could reach four or five hundred meters. The seawater itself sloshed through a   sluggish maze of delta pathways as the Drüd flourished or died out, finding new pools of nutrient or draining the water of all minerals and starving itself to death. The landforms on this world - my homeworld, ‘the World’ we called it - were actually compacted masses of this same Drüd. Originally the whole world had been covered in ocean; then when portions of Drüd had formed tangled floating platforms new strains of the plant had evolved. These grew denser and denser, clogging together into islands, and then into continents thousands of kilometres across. The pressure of growth killed the plants deep inland, compacting and mummifying them. Currents and the sheer weight of growth kneaded land masses, throwing up low hills and chains of stumpy mountains. Then, from the composted relics of the original plants, new plants found a rich soil. Tall grasses, billowing bushes and slender trees. The landscape of my home - all organic, genuine, none of it plastic or artificial like the confines of my prison. Childhood.
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