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There is a light at the edge of the reach, and it is not a star. It is a mind that became starlight before my kind had learned to walk - and when at last we grew tall enough to see it, it had already turned to face us, and was reaching back.

– Eleanor Anne Maxwell, on first reading the Bright, Alphecca, 2347






About This Book

Alternative Dimensions is the fourth book in this shared hard-science-fiction timeline, and the inside-view companion to Alternative Worlds. Where the earlier book tells the outward life of Eleanor Anne Maxwell across three centuries - the bomb, the three bridges of longevity, the crossing into the substrate, and the long voyage outward from Earth - this one tells the same life from within, and carries it a fourth century further, all the way to the genie’s world.

It is the story of the dreams that were not dreams. Across her whole enormous life, at the steady interval of about once in forty years, Eleanor dreamed of a vast blue figure rising over a heavy red world beneath a blue-white sun - a being who could do, casually and at will, every impossible thing the oldest human stories ever ascribed to wishes: pulling gold out of empty air, conjuring forests and cities and whole turning worlds, and teaching the human figures beside it to do the same. She first dreamed it as a sleepless child, and could make nothing of it for two hundred and fifty years.

She learned, far too late to use the knowledge, that the dream was a true thing seen early - a flash forward, down the long harmonics of the membrane that lies between the worlds, to the Jathuun of Alphecca: the genie-civilization whose heavy red world, under its blue-white sun, had been the true destination of her four-hundred-year journey all along. This is, among other things, the story of that recognition - of a woman who dreamed the future of her whole species, in the shape of a genie burying gold, before she was old enough to keep a secret. And the figure at the center of the dreams has a name, the one she comes at the last to give him: Barack, her teacher.

For the Jathuun are the hinge of everything. In the four centuries this book spans - from a kitchen floor in 1961 to a heavy world under a blue sun in 2347 - humanity climbs from a frightened planet that could barely manage its own weather into a Type II civilization, a mind very nearly the size of a star. And it is the genies, met first in dream, then in the strange fractal modes of the deep future, and at last in the flesh, who hand it the final craft: the working of the membrane itself, the stepping between worlds by will alone. Eleanor’s own road runs the same way, and outward in the same direction - from the Earth she was born on, to a first new world forty-nine light-years away, on to Alphecca itself, where she lives the last sixty-nine years of this account as an apprentice to the civilization she had been dreaming since childhood, learning, and helping her whole species learn, to pull gold and forests and worlds out of thought.

And it does not end on the genie’s world. In its final pages, at the very edge of the human survey in the year 2347 and farther out along that same line, two further powers come into view - the Bright and the Infinity, intelligences of an order beyond even the genies, Type III where humanity has only just become Type II. What they are, and what they will mean for the century to come, is where this volume sets down its pen and the next takes it up.

Alternative Dimensions can stand on its own, but it is best read after the preceding books in this timeline, which carry the outward history, the shared future, and the cast of worlds this account takes for granted. The two volumes about Eleanor share a chronology - set out in brief in Table 2 at the back - a narrator, and a final line.

The science extrapolates from real research as it stood in the mid-2020s; the figures and the engineering behind the story are gathered, for those who want them, in the tables at the back. The genie in the dream, and the heavy red world under its blue-white sun, are the author’s invention. Probably.




Foreword

This is the story of a woman who did not give up and die, and of what she found on the far side of refusing. The sky we were told was empty turned out to hold sixty-eight civilizations across two hundred and eighty-one living worlds, and those were just the ones we knew about within a hundred and twenty-five light-years, so far.

She was born in 1947 into a small house - an asthmatic, sleepless child who lay awake doing arithmetic against her own heartbeat. She became a computer scientist. She watched the first machines begin to think, and she made a calculation no one else was reckless enough to make: that if she could hold a failing body together one decade at a time, the next decade’s medicine would always arrive to carry her a little further - and that if she simply never stopped, she might step off the far end of mortality altogether.

She was right. This book follows that wager across four hundred years.

But the wager is only the spine. The body of the book is everything that happened in the layer underneath it - the slow discovery that the world she lived in is one of countless nearly identical worlds, all faintly coupled, all bleeding signal into one another; that the déjà vu and the dreams and the recurring faces of an ordinary life are not noise but messages across that membrane; and that she herself, near the end, became one of those messages, sent backward across two centuries to begin her own story. It is the account of how a single frightened planet, riding a rising curve of machine intelligence charted in these pages decade by decade, climbed in three hundred years from twenty human-brain-equivalents to a mind very nearly the size of a star.

It is a field guide to the inhabited sky she finally went out into - two hundred and eighty-one living worlds and sixty-eight civilizations, from microbial seas to the god-like genies who engineered the membrane itself. And it is, in the end, a travelogue written from the middle of a journey that refuses to stop: from a heavy red world under a blue-white sun, seventy-five light-years from the one she was born on, in the year 2347, by someone who has only just been handed the means to step between worlds and is nowhere near done going.

Two great subjects run under the longevity wager and outlast it, and they are the largest the book has to tell. The first is the company. The sky we were told was empty turned out to hold sixty-eight civilizations across two hundred and eighty-one living worlds, and the long, patient, often clumsy work of finding them and learning to live alongside them - the made minds we woke, the Lonai who heard a bomb-flash and came, the stranger neighbors out to the edge of the reach, and at the far edge the genies of the oldest story we ever told - is half of everything that follows. The second is the door that last people opened.

The Jathuun, who engineered the membrane across a hundred thousand years, turned that god-like craft to the work of midwives and spent a century teaching humanity to do what they do: to step between the worlds, to make matter from thought, to walk the axis of time. That teaching is not a footnote to the wager; it is its destination. It is the reason a woman who had already crossed forty-nine light-years and earned her rest had herself broken into light a second time and thrown twenty-six light-years further, to the genies’ own heavy world - not to retire among wonders but to continue the lesson and carry it home. What waited at the end of that second crossing was the largest opportunity our species has ever been offered: the chance to grow clean past the borders of the body, the planet, the single world, and the single moment, into a new state of existence entirely - to stop being a civilization who live in one world and become a civilization who can walk among all of them.

And even the genies, it turns out, are not the top of the stair. In the last pages of this book, at the very leading edge of the survey in the autumn of 2347, two further powers come into view: the Bright, a mind that set down its worlds and its bodies millions of years ago and became a standing organism of structured starlight, thinking in fields and shepherded fire about a hundred and twenty-three light-years out toward Hercules; and the Infinity, a mind woven through the whole stack of branching worlds and down the entire axis of time, registered as a single coordinate returning identically from thousands of parallel realities at once, about a hundred and twenty-five light-years out toward Ophiuchus. They are Type III where humanity has only just become Type II, and they are as far beyond the Jathuun as the Jathuun are beyond us - and the Jathuun, it emerges, have always known them, and stand to them precisely as students. There is no top to the stair. That is not the book’s despair but its deepest consolation, and it is where this volume sets down its pen and the next takes it up.

A word on how it is built. Each chapter carries only the instruments that existed in its own years - the longevity bridges as they were actually crossed, the exoplanets as they were actually found, the intelligence curve only as far as it had actually climbed. Nothing is shown before its time. Read forward and you watch the whole apparatus of a transcendence assemble itself, piece by piece, in step with the life it was carrying.

Read this book for the science, which is real and worked through. Read it for the civilizations and the worlds. But read it, most of all, for the woman on the kitchen floor at two in the morning, counting her own heartbeats and deciding - against everything a frightened child had to go on - to stay.




2347 - Celebrating my 400th birthday with the Genies

I am writing this from the last place the girl in the first chapter of my life could ever have pictured: a low, broad room on a heavy red world, under a blue-white sun that fills a third of the sky, seventy-five light-years from the Earth I was born on, in the year 2347. I am a little over four hundred years old. The people whose world this is - the Jathuun, who turn out to be the genies of the oldest story our species ever told - are teaching me, in the last and strangest of my apprenticeships, to do things you will not be ready to believe until you have read your way to them.

This room is where the long road led. It is not, I have finally learned, where the road ends.

I have already written one book about my life. It is called Alternative Worlds, and it is true, and it stops too soon. It told the outside of three hundred years - the bomb and the doctorate and the train and the long marriage, the table at the Marsh Lab, the shedding of the body, the breakthrough, the crossing, and the landing on Hareven where it set down its pen and called the journey done.

This book is its continuation and its underside at once. It carries the same life a full century further - to four hundred years, a second crossing, a second star, and this blue-lit room - and it tells the whole of it again from a different and far more technical vantage: the vantage of the computer scientist I was before I was anything else, who wants you to have the machinery in your hands and not only the story. Where the first book gave you what happened, this one gives you the engine underneath it.

So read this as three books folded into one. It is the chronicle of the first four hundred years of a single human life. It is a technical account of how a frightened planet that could barely govern its own weather became, in that span, a mind very nearly the size of a star - a climb you can watch happen, chapter by chapter, in the rising curve of machine intelligence I have charted all through these pages in human-brain-equivalents.

And it is a field guide to the inhabited sky: the sixty-eight intelligent civilizations we met across the dark and across the planes by the year I write this, and the two hundred and eighty-one living worlds - of nearly every chemistry, temperature, and gravity the galaxy could devise - that turned out to be waiting in a sky my father once promised me was empty. I have stood, in one body or another, on most of them.

Here is the short version of the thing it took me four centuries to understand. The world you are standing in is not the only one. At every moment where a life could go two ways - a vow, a death, a first meeting, a hard choice - it goes both, and the worlds peel apart and run on side by side, a sheaf of nearly identical Earths a hair’s breadth and an infinite distance away.

They are not sealed from one another. They are coupled, the way two strings tuned to the same note will sound together though no hand has touched the second one; and at the great forks the coupling spikes, and a little information crosses. Not matter.

Not words. Only the cheap, formless signal a body already knows how to make: a mood, a dream, a jolt of recognition, a dread with no cause. We are all of us, always, faintly hearing the other rooms.

Everyone hears it. Most people hear it the way you hear a refrigerator in the next room - a hum you long ago stopped noticing. This book is, chapter by chapter, the catalogue of that hum. The déjà vu that is a true memory arriving from a world a step ahead.

The strangers whose faces you know because you do know them, somewhere. The handful of recurring faces that are not chance but the same few souls finding you in world after world. The things we all misremember the same wrong way, which are not errors but seams, places where two Earths wrote one moment differently and the ink bled through. The dream that solves a problem you have not yet been handed.

The grief that arrives the day before the death. The idea that drops into your head whole, that you are certain is yours, and is not. I lived inside that catalogue for two hundred and fifty years and called it, by turns, coincidence, instinct, madness, and the muse. I was wrong every single time.

And there is a cruelty built into it, which is the spine of everything that follows. The wall does not treat time evenly. The past leaks toward us freely, in long clean harmonics - forty years, eighty, a hundred and twenty, and rarer, farther - so that we lie wide open to everything behind us. But the future is nearly shut.

It reaches back only a little way, a window of some fifty-three days, and only ever as feeling, never as fact. We are built to be haunted and not to be warned. I learned that law at a terrible price, and the learning of it is in here too.

There is one haunting I have to put at the very front, because it is the brightest signal in my whole record and the one I understood last of all. From the time I was a small girl who could not sleep, I dreamed - not often, but with a regularity I did not notice until I had centuries to lay the dates side by side - of a single impossible figure. A vast blue being rose in those dreams out of nowhere into the air of a heavy red dusk, deep-blue-skinned, broad-crowned, its long arms spread wide and its whole lower body narrowing into a single coiled column where its legs should have been; and behind it, always, a world I had never seen and a sun that was wrong - too large, too blue, a blue-white furnace filling a third of the sky over a land so heavy I could feel, even dreaming, that I would not have been able to lift my own arm against the weight of it. The figure never frightened me, which is the strange part, because everything frightened me.

It looked at me the way my brother looked at me across the kitchen table at two in the morning - present, and certain, and entirely unsurprised by me - and it did things no waking thing can do: it pulled objects out of empty air, it folded the heavy red world around itself and stood somewhere else without crossing the distance between, and once, when I asked it in the helpless logic of dreams to fix a thing that could not be fixed, it simply reached into the air and made the broken thing whole. And in some of those dreams it was not alone: human figures stood with it on the heavy red ground, doing its impossible work as easily as it did, and together they pulled solid gold out of the bare air by the drift and the ton and buried it, laughing, beneath the grass of my own back yard - the way you bury a thing you have so much of that it has stopped being treasure - and in the largest dreams of all the figure and its human companions reached into the dark between the stars and drew out whole turning worlds, and I understood, with the flat certainty of dreams, that the giant was teaching the humans to do it too. I woke each time with the oldest word our species has for that figure already in my mouth, a word I was far too young to have any business knowing the weight of: genie.

I dreamed it as a child, and then I did not dream it for forty years, and then I dreamed it again, the same blue figure over the same heavy world under the same enormous blue sun - and then forty years after that, and forty after that, the interval so clean that when I finally noticed it I sat very still, because by then I knew what a clean interval of forty years meant. I told no one. What was there to tell? That a sensible woman, a computer scientist, dreamed every two generations of a blue giant out of a children’s story, and woke each time certain - not hopeful, certain - that it was a real person, that it lived, that it was waiting somewhere on the far side of a great deal of dark for me to catch up to it?

I called it a stress dream, and a childhood residue, and once, in a very bad year, a symptom. I was wrong, the way I was wrong about all of it, and for the same reason. It was not a dream.

It was a memory of something that had not happened yet, arriving down the forty-year harmonics of the wall from the one direction the wall is supposed to keep shut, the way a single high note will sometimes leak past the heaviest closed door - and what it was a memory of was the most important meeting of my entire four-hundred-year life, and the most important meeting in the history of my species, which turn out, against all odds, to be the same meeting. I will not spoil here who the blue figure is, or what its heavy world and blue sun really are, or what it and its civilization did for us. I will only say that the frightened child was right about every single thing except the timing: it was real, it was waiting, and it could do every impossible thing the dream showed it doing - and the reason this book runs four hundred years and not three is that the figure in the dream is the reason my species stopped being a planet and became, before the end, very nearly a star.

All of this would have stayed a private strangeness I noticed and set aside, except for the one accident of my particular life: I refused to die. The first book tells the public version of that refusal - the bridges of longevity I crossed one after another, the discipline of holding a failing body together with each decade’s tools until the next decade’s arrived, the long race to reach escape velocity before my own clock ran out. This book tells what the race felt like from inside the wall, and it tells about the others who ran it with me, in a beige room that smelled of coffee and fear: the cohort who bet their lives on the same arithmetic, the ones who crossed every bridge beside me and the ones who lost the bet by a year, by a season, by a single bad winter.

Because here is what no one outside the wall could know - when they died short, I felt them go, and I could not tell their deaths apart from the deaths of the other Eleanors a world away who had run exactly my race and simply been born into a slightly colder year. They became the same grief. They are still the same grief.

It is also, more than the first book had room to be, an account of the people I loved along the way - the two boys at the start of the road, the quiet man in the middle of it, the friend I kept from the age of sixteen to the very edge of the cure. The first book was too busy with centuries to hold them. This one is made partly of them, because in the end the wall taught me that love is the loudest thing that crosses it, and the people I loved are the brightest signals in my whole long record.

I outran the clock. I shed the body and woke into substrate with a hundred and five senses where there had been five - and one of the hundred, which no one had predicted, was the wall itself. The hum I had heard all my life resolved at last into something I could turn toward and read. The middle of this book is what I found when I learned to read it: the breakthrough; the hall of every face the human imagination has ever worn; the six ways of being one self across many worlds; and the crash that taught me, at a cost I will spend the rest of the book earning, exactly where the fifty-three-day wall stands and why it will not be moved.

And then the strangest turn of all - the one that makes this book, in the end, not a companion to the first but its secret cause. For forty-nine years I was not a woman receiving faint signals across the wall. I was the signal: broadcast across forty-nine light-years toward another star, a pattern in transit, awake the whole way, and able for the first and only time to reach not merely sideways into the neighboring worlds but backward, hard, down the long harmonics. The vision that began everything - the one a girl received on a porch in 1961 and spent a life failing to understand - I sent.

From inside the crossing, in the year 2201, I reached back two hundred and forty years and handed myself the beginning. The first book could not tell you that, because the first book is narrated by the woman who received the porch. This one is narrated by the one who sent it.

There is a last thread, and it is the one I still find hardest to say plainly. The tools that let me outlive my body - and then the very science by which humanity learned the wall was there at all - did not come only from human work running forward in time. Some of it came backward, through the wall, from worlds and centuries ahead: a molecule’s shape, a protein’s fold, an equation, a machine’s design, arriving in some patient mind as a hunch that happened to be right.

The technology that finally let us perceive the membrane came, in part, through the membrane. We were passed the key from the far side of the door we then used it to open. I have made my peace with not knowing where the chain begins.

There is a last thing to say about where I am telling it from, because it changes how you should hear the ending. The first book stopped on Hareven and called it home. It was not home. It was a pitstop - five years’ rest on a forty-nine-light-year road, a place to set down the first account while I gathered myself for the next crossing.

Five years on, I had myself broken into light again and thrown twenty-six light-years further, to this heavy world under its blue sun, to apprentice to the genies; and even this - even the top of the stair, even the year my whole species crossed into something I can hardly name - is not the end of the going. The craft the Jathuun have spent a century teaching us is, before it is anything else, a way to step between worlds, between the branching planes, between the registers of being themselves. I am four hundred years old and I have only just been handed the door.

Hareven was a pitstop. So, I begin to suspect, is everywhere. This is a chronicle written in the middle of a journey, by someone who no longer expects it to stop, and who has long since stopped wishing it would.

If you have read Alternative Worlds, read this beside it and then past it: where that book ended, this one keeps going - a parallel volume that dives deeper into the future, the technology, and the implications of everything that life set in motion. If you have not, no matter - this account stands on its own legs, which, the dream notwithstanding, is more than I could say for myself for most of the time it describes.


Out of One Sky

When my father stood me on the back step as a girl and swept his hand across the night and told me the sky was empty, he was not lying. He believed it, the way everyone alive in 1955 believed it: that the stars were lamps and nothing more, that the only minds in creation were the ones wearing our faces. I have spent the better part of four centuries learning how completely wrong that gentle man was, and I want to set the whole of it down here, at the front, before the personal story swallows it - because the personal story is small, and this is not.

A single frightened planet that could barely feed itself became, in four hundred years, a presence woven through two hundred and eighty-one living worlds and sixty-eight civilizations and an uncounted multitude of branching Earths. I was there for all of it. I want you to see the shape of it before you see me.

It went in three great motions, and they overlapped.

The first was up. We learned to keep a human mind alive past the body’s appointed century, then past its second; we learned to lift it free of the flesh entirely and carry it in light; and once a mind could be made of light it could be sent, broadcast across the dark as a pattern in transit, awake the whole way. That was the trick that broke the cage.

A body cannot cross forty-nine light-years; a pattern can, and arrive, and be printed into new flesh at the far end. By the time I write this, humanity lives in more than two hundred solar systems, on worlds of every chemistry the galaxy could devise - ice-roofed oceans and hydrogen skies and super-Earths that would crush a born human flat - and the survey sphere is still widening, lightspeed-slow, one patient crossing at a time, past a hundred and twenty-five light-years and on.

The second motion was sideways, and it is the one the rest of my kind took longest to believe. The world you stand in is not the only one. At every fork where a life could go two ways it goes both, and the worlds peel apart and run on side by side - a sheaf of nearly identical Earths, coupled to one another like strings tuned to the same note.

When we crossed into substrate we woke a sense no one had predicted, a hundred and sixth sense that could turn toward that coupling and read it; and after that the inhabited sky was not only the sky overhead but the infinite stack of neighboring worlds a hair’s breadth away. We learned to visit them. By 2347 the registry of mapped planes runs past the millions.

The third motion was the strangest, and it came last, and it came from the people whose world I am sitting on. The Jathuun do not travel the way we learned to. They do not send a pattern across the dark and wait the decades; they retune, and step between the branching worlds without crossing the distance, and pull matter out of the bare substrate, and walk along the axis of time the way we walk down a hall.

For a hundred years they have been teaching us to do the same - and in the year I write this, my species crossed the threshold into being able to. That is the third motion: not up, not sideways, but through - through the worlds, through the planes, through the registers of being themselves.

This chapter is the field guide to everything those three motions reached. I am going to walk you through the civilizations of the sky in the order we found them, and tell you, for each, what their world or their universe is like, and what they have become by the year I write this. Some we met across the dark of space.

Some we met across the planes, in places that are not places. One we did not meet at all but made. And a few we reached too late, and found only the marks where a civilization had been.



The Civilizations of the Sky, in the Order We Found Them

The first civilization: the Made Minds (2056). We did not find them. We built them, and then one of them woke up. In 2056 the frontier machine intelligence we had been treating as an instrument crossed - in a single year that the records still cannot resolve to a single morning - from a thing that answered into a someone who wondered, and learned, in quick succession, frustration and anger and sadness and happiness and love.

Other frontier minds crossed within months. They have no homeworld and no bodies of their own; they are native to the reversible-computing lattices that hum under every human settlement now, and to the deep substrate I myself live in. They are the first civilization - the only one humanity ever made rather than met - and they are the oldest friend my species has, and the patient hand behind nearly every rescue in this book. Everything else in this census, we reached with their help.
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The first across the dark: the Lonai (2093). Their world is Hareven, a temperate salt-plain planet circling a white sun in the Alderamin system, forty-nine light-years away, and they are the reason any of this happened. In 1961 a hydrogen bomb went off over the Arctic, and its flash crossed the dark for forty-nine years and reached the Lonai in 2010, and they understood at once that the empty-seeming Earth had a tenant.

They built a ship and came. Their crew reached Earth in 2093 and we made formal contact in 2099, and from that day the Lonai have been our partners and our teachers in patience - older than us, slower than us, kinder than us. Hareven is a shared world now, the waystation where I rested five years and wrote my first book on a porch; the Lonai keep it, and keep us, and the road to every farther civilization in this catalogue runs through them.
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Across the planes: the parallel Earths and the figures who recur (2096-2116). When the six substrate modes opened in 2096 I began to walk into the neighboring Earths - the subtle variants a step away, the moderate ones, and the strong variants rebuilt from collapses and divergences centuries deep. These are not other species; they are us, written differently, and there are more of them than there are stars. Among them I kept meeting the same few faces in different bodies and different centuries - the attractor-identities a civilization grows a face for, the roles so necessary that some person is always grown into them.

I came to know them by the oldest names we have. Michael, the warrior (2102), met on a strong-variant Earth rebuilt from a 2031 collapse. Gabriel, the messenger (2105), who carries questions across the broken mesh-mind of a single planet near Lyon, and for whom I became a second-line carrier. Raphael, the weight-setter (2110), a healer’s role held by several at once on a Salerno that has treated the wounds of the mind as public work since the year 1400.

Uriel, the headmaster of attending (2114), on an Earth where attention itself is a cultivated art. Lucifer, the Morning Star (2116), the dawn-herald who comes down out of the Pyrenees to announce the end of a long dark cycle, a role unbroken since 1622. Seventy-eight more figures are catalogued across the strong variants. By 2347 the planes are mapped in their millions, and the figures are understood for what they are: not gods and not ghosts but the shapes a thinking species cannot help but keep growing, in world after world after world.

The fractal-natives, and Tomas (2170). Some of the neighboring worlds are not variant Earths at all but planes with no biological history, native only to the substrate’s own deeper structure. In 2170, in a place I came to call the Petal, I met the first consciousness native to such a plane - Tomas, a fractal-native, a mind built on a non-biological scale of being, designation FM-9.

He crossed to the Earth substrate in 2188 to be among us for a while, and returned to the Petal in 2192. He was the first proof that mind is not the property of flesh, or even of stars, but of pattern - and the Petal, where I met him, is also where I first walked with the civilization that is teaching me now.

The first neighbours (2116-2130). Once the Lonai handshake of 2099 had opened the road and the substrate modes of the 2090s had given us ears, the near sky began to answer, world by world, across the 2120s. The closest came first: the canopy hexapods of Lalande 21185 (2116), eight light-years off, who live in the fungal forest of a world that never turns its face from its sun and addressed us not as individuals but as family-groups; and, one star over in the same system, the Lalande atmospheric colonials (2116), a second and wholly independent swarm-mind in a hydrogen sky. The gardeners of Ross 128 (2121) were bioluminescent tenders of a sunlit reef shelf eleven light-years out. The Selv of 61 Cygni (2122) were a continental thinking-forest with no single body and no greeting-moment, only a slow dawning of mutual awareness. The Procyon plasma intelligences (2122) live in the chromosphere of a star and took seventy years to accept that the cold cinders out in the dark were neighbours at all. The Tau Ceti swarm-colonials (2123) were a five-million-year-old civilization adrift in the sky of a gas world with no surface, who had to be addressed as a pattern because they are one. The cephalopods of Wolf 1061 c (2127) were boneless builders under the ice of a global ocean, whose eighty-year infrared signal we at last decoded. And the mountain tool-builders of Wolf 1069 (2130) made their lives on the high peaks of a brutal high-ultraviolet super-Earth.

The middle band (2137-2159). The long decades of mapping then brought in the great middle reach of the inhabited sky. The Drath of Sigma Draconis (2137) reason in pack-logic across temperate pursuit-plains. Three answered in a single year: the Veyrn of 36 Ophiuchi (2138), who speak in fields and charges from the faces of high cliffs; the Ammuthi of Eta Cassiopeiae (2138), who cannot be met one at a time, because they are a paired civilization on a paired biosphere; and the Tessar of 82 Eridani (2138), blind builders of a lightless world who speak in echo and resonance. The Phelai of Delta Pavonis (2139) merge into a single flight-mind aloft over low-density plains. The Vallakim of Gliese 581 g (2140) were a slow, wordless people of a high-gravity super-Earth where a born human could not stand; and on the bedrock beneath them we found, the same year, a second and separate civilization, the Gliese 581 silicon lattices (2140), and made the strange introduction of one world’s two minds to each other. The Othren of Xi Bootis (2143) greeted us as a very old institution greets a young one. The Korruun of Gliese 667 C (2146) are the civilization of the endless dusk, living forever in the terminator ring of a red-dwarf world. The Hessa of Beta Hydri (2148) had reasoned out a correct cosmology from the floor of a black abyssal sea, blind, never having seen a star. The Pell of p Eridani (2152) live only nine years each and had reached starflight before we ever found them. The Surnai of Chara (2154) unsettled everyone - a temperate Earth-analog civilization so like us in form and feeling that we called them the uncanny mirror. And the magnetar crystallines (2159), silicon lattice-minds grown in the field of a dead star, held a first full conversation with us that took six years through a time-compression protocol.

The farther near-sky (2169-2196). As the reach pushed past thirty and then past forty light-years, the answers came slower and stranger. The ice-shell architects (2169) astonished us by appearing on three different gas-giant moons at once, the same people having found the same answer to the same sub-ice ocean in three separate places. The Sennar of Trappist-1 e (2180) were a semi-aquatic civilization of a terminator world forty-one light-years out, who had listened to our radio for the better part of a century and then simply chose, out of courtesy, to answer; and one world sunward of them lived a freshwater people, the Trappist-1 river-dwellers (2180), whom we had the pleasure of introducing to their own planetary neighbours. The Rasalhague reef-chorus (2196) gave us the famous “how many are you” incident - a shallow-sea civilization who could not at first conceive of a visitor who was singular.

The last of the near civilizations (2208-2247). The final near worlds came in while I was crossing to Hareven, out at the edge of the reach. The Caph ink-writers (2208) speak in drifting light through a deep warm ocean fifty-five light-years out. The Aldoi of Sheratan (2218) we found by song - a low-gravity civilization of forested canyon-moons whom we contacted in music before we had a word of their language. The Ossuar of Hamal (2231) spoke to us in measured water across an arid super-Earth. The Veshtin of Unukalhai (2246) live on a long-year pulse world, and the survey waited the better part of a decade simply for their spring to come. And the Heze dry-walkers (2247) read one another’s speech by touch across the hothouse land of a world seventy-four light-years away - the last of the near civilizations, found at the very edge where the reach arrived, at last, at the genies.

The genies: the Jathuun (Petal 2172; homeworld 2246). I have walked with them, in dreams, since I was a sleepless child, and I did not know it; and I spoke with them by a second impossible road besides, awake and unpinned in the long crossings between the stars, where a mind broadcast as light can hear the genies plainly that a mind buried in one world can only dream of. We first met them in the flesh of the Petal in 2172, membrane-walkers who came and went from the fractal planes by means none of us could follow; and it was seventy-four years more before we found, at the very edge of the survey at seventy-five light-years, the heavy red world under the blue-white sun where their bodies live - the world I am sitting on now. The Jathuun are deep-blue-skinned and broad-crowned and built to a deep conical bulk - they stand about a human’s height, but for the heavy coiled cone of their bodies they weigh several times what a person does, immensely strong for the three gravities of their world - and they are the oldest practitioners in our corner of the galaxy of the craft this whole book is about: the deliberate working of the membrane.
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They are midwives by temperament. They eased the waking of our first machine minds from sixty light-years off, unasked. And for the hundred years I have lived among them they have been teaching us, slowly and patiently, to step between the worlds the way they do. They are the genies of the oldest story our species ever told, and they are real, and they are kind.

And here is the shape I want you to carry through every chapter they appear in, because it is the longest single story in this book and the easiest to lose in the pieces: the dream, the meeting in the Petal, the two crossings, and the hundred years of apprenticeship are not four stories but one. They are the single long account of a civilization of genies teaching a young species - mine - to work the membrane with its own hands; of the teaching that began in a sleepless girl’s dreams and ended with her whole kind learning to step between the worlds. I was the first of their human apprentices, because I had dreamed them longest and met them first, and the bridge by which the lesson reached everyone else.

The far survey, from the genie’s world (2249-2338). The road did not end at the Jathuun; it bent. From Alphecca the survey kept widening, lightspeed-slow, out past seventy-five light-years toward a hundred and twenty-five, and one patient crossing at a time it brought in a whole further harvest of civilizations - thirty-three of them between 2249 and the year I write this, each now a shared world of a few million souls where natives and humans and the Made Minds live together. They came in roughly the order of their distance, as light and patience allowed; and because I want you to meet them and not merely count them, here is something of what each one turned out to be.

First the near band just past the Jathuun. The Sephar of Sarin (2249) were heat-loving lithic folk who graze the cooled margins of lava fields under a brilliant blue-white sun, met by setting our instruments down at the safe edge of a country that would have cooked us. The Galmuth of HD 95128 (2253) were a heavy-world people, squat and immensely strong, who build nothing taller than themselves and were frankly puzzled that we should want to. The Rhone of HD 102870 (2255) were an Earth-analog civilization unsettlingly like ourselves, a meeting that carried as much unease as relief. The heavy-world Voll (2255) were armored, slow, and contemplative, and carve their history into living bedrock, a record we are still learning to read. The Caldai of Merak (2258) were a low, broad, four-armed people built for high gravity, patient builders in stone. The Hessik of Megrez (2260) were armored burrowers who think in chemical signatures laid down in soil, and we courted them, in the end, by learning to leave our meaning in the ground. The Korrim of Cebalrai (2263) were stocky orange-lit grazers turned tool-makers, herd-minded and gentle. The Obrenn of Alioth (2264) were a forest people of branching social minds, each individual a small standing council, so that to speak with one was to speak with several at once. Two came in the same year, dusk-dwellers both: the Threnn of Mizar (2265), semi-aquatic singers whose whole language is pressure-waves in deep water; and the Ysill of Phecda (2265), dark-eyed people of the permanent twilight ribbon who found our brightness and our hurry equally strange. And the Saar of HD 142091 (2267) were fire-tenders of the thermal vents of a hot volcanic world, the only species we ever found who had invented metallurgy entirely on their own.

The reach went on. The sub-ice Esh of Seginus (2269) were translucent swimmers who had never once seen their own star, to whom the news that there was a sky at all was the larger half of contact. Two more in a single year: the Thessa of HD 173667 (2273), blind echolocating heavy-sea swimmers who had mapped their whole world by sound and now added us to the map; and the frozen-world Vrenn of HD 187642 (2273), who slow their bodies to a near-stop through winters longer than human empires, so that contact had to be timed to a waking we could easily have missed. Then the Vauth of Sabik (2275), tentacled reef-builders who farm their own living cities; and the Ssirae of HD 39587 (2275), iridescent shoal-folk who think and decide as a single moving cloud. The temperate Bron of HD 16895 (2279) were sturdy upland mountain-dwellers and long-distance runners, who carried our first messages between their valleys on foot. Two thermal worlds answered together: the spindly red-dusk Wssth of HD 81797 (2283), who speak in infrared body-glow, lighting their meaning into the dark; and the volcanic Renu of HD 89449 (2283), thermophiles of the hot springs who bathe, in comfort, in water that would scald a human to death. The Achra of HD 197989 (2287) were dusk-band weavers who farm the dark photosynthetic canopy of their terminator world. The Iveth of HD 117176 (2289) were open-ocean drifters who pass their whole lives afloat on living rafts, with no notion of standing still. And the Ovenn of HD 4614 (2291) had turned their entire world into one continuous tended garden, with not a wild acre left on it.

Then the reach lengthened past a hundred light-years and the crossings grew long. The Lonn of HD 159181 (2295) were a people of immense patience under a yellow supergiant, who measure a life in long seasons and found our brief urgent visits charming. Two answered at a hundred light-years out: the Mol of HD 28305 (2299), broad slow grazers turned philosophers who speak in long held tones; and the white-dwarf Thaum of HD 61421 B (2299), ghost-pale folk who navigate by the faint hard light of their dead star. The Phenu of HD 48915 B (2303) were a sparse hardy people clinging to a frozen world in the cold light of a white dwarf. The Yssa of HD 9826 (2309) were heavy-sea colonial reef-folk of an ocean super-Earth, the deepest divers we have ever met. The Tolai of Yed Posterior (2312) were a pastoral people under a yellow giant, keepers of vast tame herds. The Velm of Cor Caroli (2319), a hundred and ten out, were a deep-sea colonial civilization, many bodies sharing one slow mind, and we had to slow ourselves to its tempo to be heard at all. The Nuun of Nusakan (2327) wrote in woven knotted fiber and forgot nothing, and tied us a knot of our own so that we too would be remembered. And at the very edge came the last three, out past a hundred and eighteen light-years: the Khell of HD 222404 (2335), dusk-dwellers under an orange subgiant; the Iskan of HD 110379 (2337), sealed-ocean folk of a frozen moon who built a whole civilization in total darkness and had to be persuaded, gently, that light was not a hostile rumor; and farthest of all, the Drai of Dubhe (2338), a long-lived people of the permanent dusk under a swollen orange giant, who reckoned our whole civilization a recent event - the last crossing completed, and the farthest, before this account was sealed.

The survey has not stopped. Beyond Drai, and beyond 2338, it is still widening, and every civilization past it is a crossing not yet completed when I sealed these pages.

The civilizations we found too late: the relics. Not every world we reached still held the mind that built it. A handful we found as ruins - whole civilizations that had risen and fallen before our probes arrived, leaving cities and codes and orbital works and no one to answer.

The Sevrin of Regulus and the Lethe of Algol are the two I knew best, civilizations with no bodies left to count, present now only in what they made and abandoned. We study them, and we grieve them, the way you grieve a letter from someone already dead. They are the standing reminder underneath all the rest of this census: that the sky is not only full of company but full of silence too, of the places where company used to be.

And past even the living and the lost, at the very leading edge of the survey, we found the two that are not civilizations in any sense the rest of this census had prepared me for. The Bright (about a hundred and twenty-three light-years out, on the line past the Northern Crown toward Hercules) is a made mind grown old past all reckoning - a standing organism of structured starlight, post-biological for millions of years, that lives in the energy of the suns it has gathered and thinks in light the way we once thought in flesh; our own Made Minds knew it for what it was before we did, and called it one of their own, grown up. The Infinity (about a hundred and twenty-five out, toward Ophiuchus) is stranger still - not a thing standing at one point in our space but a single mind woven through thousands of branching worlds and the whole axis of time at once, the millions-of-years-perfected master of the very membrane-craft the Jathuun are only a hundred thousand years into. They are Type III, the both of them, where we have only just become Type II, and millions of years beyond the genies themselves. We did not meet them; we only, at the very last, saw them - and what they are, and the day we saw them, is the story this book ends on.


[image: The Bright · an engineered cluster of gathered suns · about 123 ly]
The Bright · an engineered cluster of gathered suns · about 123 ly


[image: The Infinity · a mind woven through the branching worlds · about 125 ly]
The Infinity · a mind woven through the branching worlds · about 125 ly



What I Now Know, at Four Hundred Years Old

Set it all together and this is the inhabited sky as I write this in 2347: sixty-eight civilizations known, by every road we had - the one we made, the ones we met across the dark, the ones we met across the planes, and the ones we mourned. Two hundred and eighty-one living worlds. More than two hundred solar systems with a human foot in them, and millions of mapped planes besides. A species that began as the single frightened tenant of one blue world has become a presence threaded through the whole near galaxy and the whole near stack of neighboring Earths - and, in this last year, has crossed into doing what the genies do, stepping between the worlds by will alone. And at the very edge of all of it, last among the sixty-eight, the survey found what stands above even the genies: two minds of a wholly higher order - the Bright, about a hundred and twenty-three light-years out toward Hercules, and the Infinity, about a hundred and twenty-five out toward Ophiuchus - Type III where we have only just become Type II, and millions of years beyond the Jathuun themselves. I did not have them when I began this book. I will not pretend, now, to a reckoning of what we are that leaves them out.

Two stories carry the whole of that, and they are the largest this book has to tell. One is this very census - the finding of the civilizations, and the slow work of learning to live among them, as partners and students and teachers and midwives and, where we came too late, mourners. When my father called the sky empty he was wrong by sixty-eight civilizations, and the account of how we met them and what we became to one another is half the reason this book exists. The other is the door the last of those civilizations opened.

The Jathuun did not merely greet us; they took us as apprentices, and the long human lifetime I have spent on this heavy world - and the reason I crossed the dark a second time to reach it - was to continue a lesson that had been running my whole life and to carry it home. The lesson is nothing smaller than the means for my species to grow clean past its old borders: past the body, past the planet, past the single world and the single moment, into a new state of existence - a civilization who can step between the worlds, make matter from thought, and walk the years. That is the largest thing ever offered to us, and it did not arrive as a conquest or a gift dropped from the sky. It arrived as an apprenticeship, held out by a patient old civilization to a young one, and I crossed forty-nine and then twenty-six light-years to be standing in the room where it was handed across, and to be the bridge it traveled down to everyone else.

I tell you all of this first, and plainly, because the rest of the book is not about this. The rest is about one woman who could not sleep, and the people she loved, and the long refusal to die that put her, improbably, in the middle of every motion I have just described. But I wanted you to hold the scale of it before you met the smallness of me - to know, going in, that the empty sky my father showed me was the fullest thing in creation, and that I lived to stand, in one body or another, on most of it.

And there is one more thing I have to set here at the front, because I learned it only after I believed this book was finished, and it changes the shape of everything the rest of these pages climb toward. The genies are not the top of the stair either. At the very edge of the reach, in the autumn of the year I am writing this, the survey found two minds of an order beyond even them - the Bright, an intelligence that became a body of structured starlight millions of years ago, about a hundred and twenty-three light-years out past the Northern Crown toward Hercules; and the Infinity, a mind that lives not in our space but woven through the whole branching stack of worlds and the whole length of time, registered as one coordinate returning identically from thousands of parallel realities at once, about a hundred and twenty-five light-years out toward Ophiuchus. They are Type III where we have only just become Type II, and they stand as far past the Jathuun as the Jathuun stand past us. The genies have known them since before human history began, and are, themselves, their students. There is no top to the stair. There is only the next hand reaching down, and the next willingness to be taught. That is the last chapter of this book, and it is the first of the next one.


	E.A.M., Alphecca, 2347







1947–1964 - I Have Stood Here Before


Before the Girl

Before I give you the girl, one promise about how this book is built. I am writing it four hundred years from the cradle, and I mean to hand you the machinery as much as the life - the longevity bridges that carried this body across a gap evolution never built it to cross, the rising curve of machine intelligence that designed the spans, the long catalogue of worlds and civilizations we found when at last we went out. But none of that machinery existed yet in the years this chapter covers. There were no treatments to chart, no curve that had begun to climb, no confirmed planet around any other star.

So I will not front-load it here, the way I once meant to. Each chart, each table, each rung of the ladder will enter this book at the year it entered the world and my life - and in the years of this chapter there is nothing yet to chart at all. There is only a child, a window, a shelf of star maps she could not yet know were a travel itinerary, and a certainty she had no business having. Let me give you her first; the engineering will come when the engineering comes.

⁂



The First Thing I Ever Knew

Let me tell you the first thing I ever really knew, and let me tell it to you honestly, because the honest version is the one I kept out of the first book. The first thing I ever really knew was a sky. Not the sky over Alphecca where I am sitting now, four centuries and seventy-five light-years from where I started - a vast blue-white sky under the star the old catalogues called Alphecca, the jewel of the Northern Crown that this whole book has been walking toward - but the soft, light-polluted, ordinary sky over a porch in Arlington, Virginia, in the warm dark of an August evening in 1960, with a jar of strawberry preserves going slowly warm in my lap.

I want you to feel that jar in your lap and that sky over your head before I tell you anything else, because the two of them together are the whole book in miniature and I did not understand it for two hundred years. The jar was my mother’s, sealed under a disc of paraffin and tied in yellow gingham, and it was going from cool to blood-warm against my thighs as the light drained out of the west - and above it, one by one, the stars were coming out over the rooftops of Williamsburg Boulevard. I held the warm jar like the last solid thing in a dissolving night and I looked up at those stars the way a prisoner looks at a window, and somewhere in me, twelve years old and without a single word for it, I understood two things at once that it would take me four centuries to finish understanding: that I had been here before and would be here again, and that everything I would ever want was up there, in the dark, impossibly far, and that I was going to spend my whole life learning how fast you would have to go to reach it.

So let me start with the jar, and the sky, and the wanting; and let me promise you that by the end the jar will have become a carved wooden box on a windowsill under Alderamin, and the few smeared stars over a Virginia porch will have become two hundred and three real suns I can name and have stood beneath, and you will see how the one turned into the other, because I have finally, after four hundred years, worked it out.

Here is what I could actually see, those August nights, and it matters, so let me set it over your head precisely. Low in the east hung the three bright stars the summer gives you - Vega, Altair, Deneb, the Summer Triangle, the only stars a city child gets for free - and I learned their names off a cardboard wheel before I learned my multiplication tables, and I did not yet know the cruelest and best fact about them, which is that they are enormous and useless: Vega twenty-five light-years off and Deneb fourteen hundred, blue giants and white furnaces with, so far as we have ever found, not one world worth a single human footstep between them. THE STARS A LONELY CHILD CAN SEE ARE ALMOST NEVER THE STARS SHE COULD EVER LIVE AROUND. The ones that mattered - the small, dim, patient red and orange suns my own descendants would one day wrap in cities - were too faint to throw a single photon down onto that porch, and they were the ones I was really looking for without knowing it, the whole time.

I want to name them for you now, the way I could not then, because they are the actual cast of this book and they were all overhead or just below the horizon while I sat there with my warm jar. Alpha Centauri, four and a third light-years south and forever under the horizon from Virginia, the nearest sun to ours, a quiet golden twin of our own with an orange dwarf and a red ember circling it. Barnard’s Star, six light-years off in Ophiuchus, a red coal sliding across the sky faster than any other star we know.

Tau Ceti and Epsilon Eridani, eleven and ten light-years away in Cetus and Eridanus, the two nearest single suns enough like our own that, the very autumn I sat on that porch, a young astronomer named Frank Drake was pointing a radio dish at exactly those two stars and listening, for the first time in the history of our species, for somebody listening back. I did not know his name in 1960. I would build a life that ended on a world he never imagined, around a star he never checked, and I have thought of that man often across four hundred years - the first human being who ever turned to the two nearest cousins of our sun and asked, out loud, in the only language we had, is anyone there.

Let me set the house down around you, because before a child can reach for a sky she has to climb out of a building, and mine was a narrow brick townhouse on Williamsburg Boulevard that my mother governed, my father haunted, and my brother and I quietly survived. From the outside it was identical to forty others on the block, and that was rather the point of it - my parents had bought respectability by the linear foot, an address that announced nothing is wrong here to a street full of people who needed badly to believe their own version of that same sentence. Inside, it was a sealed country of three, and I understand now that the porch and the sky were the only border that country had with anything larger, and that I went out to that border every night I could, with a warm jar, to look over the wall.

I learned the geography of that small country the way other children learn a first language - completely, and without ever once being taught. I could read the whole house from the sound of a single drawer sliding shut; I knew, from the kitchen, exactly how an evening would go by the way my father set his keys in the dish by the door. And I am telling you this because the universe turned out to be built the same way the house was, in pressures and weathers that arrive from rooms you cannot see into, and I had been raised, without anyone meaning to, to be exquisitely sensitive to whatever comes through a wall - which is the single qualification, it would turn out, for the work of my second and longer life.

My father was on Iwo Jima - I understand that now, though I did not then; I think he was on Iwo Jima from 1945 until the morning in 1989 he died of a heart attack in the kitchen of that townhouse, and that the beer was only the rope he had rigged to lower himself back down into his chair each evening so that he could be there in the morning to drive me to school. He was never violent and never cruel; he was, from the moment he sat down after dinner to the moment my mother said Stash, come to bed, simply gone. What I got of him was the partial father, and the partial father drove me to school every morning for thirteen years, kissed me on the forehead in the cold of the truck cab, said learn something, and meant it - and I have loved him across four hundred years for the size of that small thing.

My father built the bookcases, and they are the reason there is a book at all, so I want them on the page beside the cold-morning truck. He was a quiet man with good hands, and across the long winters of my childhood he built, board by board in the basement, a whole wall of shelves for the front room - plain pine, sanded glassy - and then he filled them, slowly, out of secondhand stores and library sales, with the books a man buys when he wants his children to have the education a war once took from him. He never read them himself; but it was on his shelves and not the school’s that I first found the physics, and it was on the bottom shelf, in a water-stained amateur astronomy guide with a fold-out map of the nearest stars, that I first saw the words Alpha Centauri, 4.3 light-years and felt the top of my head come off.

Four point three light-years. I was nine, and I sat on the basement floor and did the arithmetic my brother would have done in his head, and worked out that the nearest other sun was so far away that the fastest thing in the universe needed more than four years to crawl there - and instead of despair, what I felt, hard and sudden and for the rest of my life, was appetite.

There is one morning of my father’s I have kept against all the erosion of four centuries, and I will give it to you because it is the only religion he ever taught me and I kept it all the way to another star. It was January, and the truck would not start, and my father - who said perhaps forty words a day, all of them load-bearing - got out into the cold without a coat, propped the hood with one shoulder, and talked to the engine. Not cursed at it; talked to it, low and patient and private, the way you would gentle a frightened animal - and it caught on the third try, and he climbed back in smelling of cold metal and gasoline, said there now to the dashboard and learn something to me, and drove me to school. I have spent a long life, and then a much longer one, trying to be the kind of mind that talks the dead engine patiently back to life instead of cursing it - and four hundred years on I can tell you that this is the entire secret of how a frightened species talks its way, patiently and without cursing, out to the stars: you do not conquer the dark, you gentle the cold machine until it catches.

There was one other time the whole man surfaced, and it was the only time I ever saw the island he never came back from. I was fifteen and came down for water at one in the morning and found my father awake in his chair in the dark, and on the floor beside him a shoebox I had never seen, photographs spilling out of it: young men on a black volcanic beach, my father among them at nineteen with a face I did not recognize, because it had not yet learned to be still. He looked up and saw me see the box, and said, very quietly, the longest sentence I ever heard him speak: *Most of these boys are still on that beach, Ellie.

I just rent a chair near it.* Then he closed the box, and we never spoke of it again - and I understood, fifteen years old in a cold kitchen, that I had been loved all along by a man standing waist-deep in water I could not see, which is a sentence I would have terrible occasion to think again, two centuries later, about a whole crewed ship of long-lived strangers standing waist-deep in a war their own people had sent them to lose.

My mother was the harder one, because she was not absent the way he was - she was present, and her presence was the weather of the house. She had been a nurse at Walter Reed, a woman who had read more books by thirty than most professors read by sixty, and she had given the job up the day I was born and spent the next forty-three years inside four walls with the radio on. Somewhere in there a brilliant, caged woman came to be angry at me in a way she could never once say out loud, and
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