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      Welcome to the New Nuclear.

      Welcome to NANO.

    

  
    
      For N, For M.

      For you, before you even existed.

    

  Prologue

PAST

Before there was anything, there was the call of an African hawk-eagle.

It came down out of a sky that was the wrong color for the news the day was ominously about to deliver. It was a sky so clean, so confidently blue, there was not a single cloud above. The bird was sky-high. Its shrill call of kluu-kluu-kluu carried afar, the way a stone carries when it is dropped down a well: a single clean note, then nothing, then the world coming back to fill the space.

The hawk-eagle soared. It rode a thermal that lifted off the sun-pummeled floor of the desert in long shimmering columns, and at the apex of its climb, it banked once, gently, and held station. It was alone. It was, for the moment that mattered, the highest living thing in any direction.

Out of nowhere, a second hawk-eagle swooped in from below.

It came up the way the second bird in nature always does, a rapid ascent from under. The first bird reciprocated, by surrendering altitude, by sliding sideways, by inviting the challenger up into its own air. They locked talons in a way that looked, at first, like courtship but was not. They began to spiral. The spiral was a sky-dance both birds knew how to enter, and only one of them knew how to leave. At the last possible instance, the bird unclasped, fell free, and accelerated through the bottom of the air into a nose-dive that ended three hundred meters from a single dirt road on the outskirts of the Tigray region of Ethiopia.

Then, out of nothing, the sound of engines.

The sound had begun as a complaint at the threshold of hearing, a small mechanical insistence that the empty world did not have to be a vacuum. It grew. Within a minute, it was a roar, and within another minute, it had separated itself into the distinct individual voices of four large vehicles working hard against the soft sand. The convoy of SUVs came over a low rise in a column of dust, which hung behind them in the still air for a while after they had passed.

PRESS was emblazoned on each of their doors. Inside the vehicles sat journalists, photographers, and cameramen from everywhere. This was the polyglot press pack that turns up in places like this when the wire services have decided collectively that something is worth being reported on. It is then photographed, filmed, and filed for those in the halls from Washington to Whitehall to act upon.

In the third vehicle, behind two rows of journalists chatting among themselves, a man sat alone and in silence. Gabriel Hawke held his camera against the smoked window and took photographs of the desert.

He was American, tanned, Latin-leaning. He was in his late forties, but had a face and demeanor hardened by his time in the field, a lifetime in conflict zones taking its toll. He had been photographing the desert continuously for no less than thirty-eight minutes. There was a kind of weary intent in everything he did; the worn edge of his shirt, where sweat had soaked through, the dust ground into the creases of his wrists. He had this habit of photographing the empty desert not because it would yield anything, but because his hands, after all these years, needed the rhythm of work to keep him, at times, from what he tried to avoid: reminiscing. 

He had a son and a daughter back in California. The boy, ten, solemn, still child enough to get excited by stories about superheroes from the comics of yesteryear, but already adult enough to turn away at dinner and refuse to meet his father’s eyes due to his constant travel. The girl, seventeen, strong in her college and homework ethic, honest in her disappointment, sharp as a tack; just like her mother, God bless her soul. Gabriel carried the photograph of the children tucked behind his press card, a fragile talisman he hadn’t looked at since Cairo, but whose presence pressed against his chest like a secret he was striving to honor. He could not bear to possess a photograph of his late wife.

The convoy slowed. Brake lights bloomed red through the dust ahead of him, and they were turning into a wide gravel lot in front of the only building visible in any direction. It was a hangar-sized pharmaceutical factory that had been painted white some years ago and was still mostly white.

The journalists disembarked, and Gabriel with them, and the heat took him immediately by the throat.

Parched, he had forgotten, in the air-conditioned crawl from the city, what the desert in March in this part of Ethiopia was meant to be. He fitted his hat to his head, lifted the press card on its lanyard, so the security guard at the gate could see it without straining, and walked in behind the others. There were two guards at the gate. The more exuberant of them was a young man, nineteen at most, with a Kalashnikov rifle he held the way a child holds an inherited tool. He made a point of checking each press member’s card, akin to handling a puzzle, and waved each of them through, one by one, including Gabriel. Their foreign status, and them being on the ground, here and now, were credentials enough.

Inside, the factory’s heat was different: chemical, a cocktail of cardboard, acetone, and something synthetic that seemed to permeate Gabriel’s tongue. The floor was a long aisle, flanked by stainless steel conveyors, at which stood about forty men and women in white coats and caps, packing small sanitized-white boxes into larger brown ones. They had the smooth, unhurried economy of people who had done this for years.

A man came down the aisle to meet them: Mathias, an Ethiopian in his late thirties, the production manager. He had a face that had given this tour before.

“We are the largest producer of anti-malarial drugs in the region,” Mathias said, in good English, with both hands held out as if he were offering the room itself. “In fact, the populations of both Ethiopia and Eritrea are entirely dependent upon us.”

Gabriel lifted his camera and photographed a box on the nearest conveyor, as did some of the other photographers. The label, in stark sans serif, read CHLOROQUINE. He took a second shot. He took a third, that of the woman at the conveyor, who looked up at the lens without changing her expression, and then looked back down at her work.

“How much of this production has been verified independently?” a German journalist asked.

Mathias’s smile did not move. The smile, permanently affixed to show authenticity and approachability, had anticipated the question and had its answer ready.

“Despite any foreign allegations to the contrary,” he said, with a small bow toward the foreign allegations themselves, “our company only - yes, only - produces life-saving medicine.”

Gabriel nodded, more to himself than to anyone else. After nearly three decades of covering hazardous assignments like this, he knew that to know the truth, he had to be here, in the field. If journalists wrote the first page of history, he helped paint that first page; it was a reminder why it mattered to be here, on the ground, and not at home.

* * *

Twelve nautical miles off the Ethiopian coast, on a Red Sea so still it did not seem to be a sea so much as the memory of one, a Western command ship rode at anchor.

The silhouetted obscure flag at her stern hung limp. Officers stood on deck staring out across the coastline. The watch officer on the bridge wing had lowered his binoculars some minutes ago and had not lifted them since. Beside him, the strike controller wore a headset and had been speaking quietly into it, in the clipped, abbreviated vocabulary that men used when they were doing a thing they had practiced often. He was not speaking now.

Below decks, in the combat information center, a small green diamond pulsed in the middle of a grid on a screen the size of a paperback book. The grid was the desert west of the Tigray. The diamond was a pharmaceutical factory.

The junior officer looked up at his superior, a silent question, routine made ritual. The senior man checked his watch, nodded once.

A missile launched from the ship, as impersonal as it was final. It cleared the rail in a column of white smoke and fire and was past the horizon before the smoke had finished rising. It soared across the sky, leaving a plume of heavy smoke and fire, and vanished, destination-bound, across the horizon before the echo of its launch faded.

* * *

Gabriel had, by then, fallen back from the group.

Mathias was three aisles away, gesturing toward an autoclave, which he explained to the press pack was a high-pressure steam machine used for sterilization to kill bacteria, viruses, fungi, and spores. The Japanese correspondent began to ask him something patient about export licensing. Gabriel was not listening. He had pulled his wallet out of his hip pocket and had opened it under the brim of his hat where the others would not see, and he was looking at the photograph that lived behind his press card.

Two children at his own kitchen table. A boy of about ten on the left, dark-haired and smiling in the way ten-year-old boys tend to do when asked to smile for photos. A girl of seventeen on the right, serious, one hand resting on the boy’s shoulder.

Gabriel reminded himself.

He thought, with the small irrelevant precision of a man whose mind had begun to wander in a place where it should not have wandered.

I’ll write to him this week. 

A real letter, on the hotel’s paper.

He keeps things like that. 

He likes them. 

Especially the doodles.

But then he thought of his daughter: 

She is handling so much, at home and school. 

My God, she’s only seventeen. 

But so resolute. 

Just like her mother.

His brow furrowed. 

I miss her.

Hopefully this assignment will steady … 

The light in the room changed.

Our home.

Then, light.

It was the only warning anyone got, and no one had time to understand it. 

Change, sudden and absolute. 

A brightness that overwhelmed everything, vanquishing color, shadow, certainty. 

A sound louder than memory; an explosion that ruined the world.

* * *

Screaming. Then silence.

The factory was ash and rubble, amid a cloud of dust that took eleven minutes to settle. When it did, the desert of the Tigray looked faintly through the dust the way it had looked an hour earlier. But where once stood that long white building was now a wide shallow crater, the perimeter of broken walls, and several small fires that no one would be able to extinguish for three days.

A body lay amid the wreckage, charred. Around the corpse’s neck, against blackened skin, hung a melted-plastic press card on a melted-plastic lanyard.

The name on the card:

GABRIEL HAWKE

Two hundred meters away, untouched, his wallet lay open in the sand. The press card had skidded out of it. Behind where the press card had been, a photograph lay face-up in the desert sun.

A boy of about ten on the left.

A girl of seventeen on the right.

The two children of Gabriel Hawke, smiling at the same camera at their father’s kitchen table on a day none of them would now remember, looked up out of the desert sand at a sky in which a single hawk-eagle had begun, slowly, quietly, to circle.

* * *
PART ONE

Asymmetry

* * *
Chapter 1

NEAR FUTURE

The Institute of Defensive Nanotechnology - IDN, as the world’s government and military liaisons referred to it - was housed on an august campus located in a fold of the coastal hills an hour north of Los Angeles. From the air, the main building was a prism of concrete and glass, set in a vast stretch of shrubbery, only broken briefly by a man-made lake, itself surrounded by a set of green lawns acting as natural boundaries. It looked like an Ivy League university mixed with Silicon Valley’s architectural bravado, the kind of venue where the children of senators aspired to be educated, then employed.  Even the roads that snaked up through the hills to IDN were engineered for discretion, lined with eucalyptus and old oaks, acting as a perfect disguise for the perimeter fence. The fence was not the kind of fence that announced itself. It used the same earth tones as the manzanita plants native to California, and stood at such a distance from the road, that even a passing driver would barely have noticed. But it was eleven feet high, double-reinforced, and had a buried sensor lattice that could distinguish, on a calm night, between a native Los Angeles gray fox and a man.

Tonight the campus was lit for a gala, with security to the hilt.

Spotlights crossed and swiped the white facade of the auditorium, cascading bright geometries over the entrance portico. Strings of warm filament bulbs followed the curve of the lake and gravel paths, and at the four corners of the open-air courtyard, plinths held tall plumes of pampas grass that moved in a wind too slight to feel. Waiters in white shirts and black ties moved through a slow current of guests with trays held at shoulder height, gliding with the composure of a Bolshoi ballet. At every gate of the perimeter, men in dark suits with earpieces stood, watching, the practiced blankness of their faces disguising the private choreography of security they maintained, hour after hour.

Inside the auditorium, the audience split neatly into two types. Half of them wore bespoke tuxedos that genuinely fit, their fabrics matte and their movements easy, those being the chairmen, CEOs, and venture capitalists, keen to talk about “unlocking the future.” The other half had tuxedos that did not fit at all, because the men inside those tuxedos were generals, admirals, and lieutenant colonels. Uniforms fit; tuxedos did not. The ill-fitting shoulders, the buttons straining at the waist, the discomfort in unfamiliar clothing, all marked these men as participants in a kind of ritual that happened only twice a year. Between the two halves, in the middle rows, sat the wealthy investors, mostly men, a sprinkling of women, who had decided some years ago that the United States Department of Defense, or as some insiders called it, Warfare, was a more reliable customer than the consumer-electronics market, and had restructured their portfolios accordingly. Their eyes gleamed with calculation, the light of anticipation reflecting from their champagne flutes.

On the stage, under lights that were warmer than they needed to be, Michael Faris stood at the glass lectern. In his early fifties and naturally tanned as the son of an immigrant, he wore the evening’s formality uncomfortably, with his black suit well-cut, but the way he stood and scanned the crowd suggested a man who preferred being in a physics lab to public speaking. Granite-jawed and athletic, Michael looked less like a scientist and more like someone who could have run cross-country for the Navy, if not for the rimless glasses perched on his aquiline nose. His bearing radiated quiet authority, but his eyes, being sharp, alert, and a little tired, missed nothing.

Michael had graduated from Harvard summa cum laude, but had been keen to apply what he knew to the real world, as encouraged by his own professors. It was Applied Sciences after all. He had been headhunted to be the Head of Nanotechnology Development at IDN, and he was, in the assessment of every one of the men in the uncomfortable tuxedos, the best applied nanotechnologist the West had ever produced. But there were deadlines to meet, expectations to be exceeded, and sales to be closed. 

IDN had been launched in the wake of the emergent race between the world’s superpowers for nanotech supremacy. In the middle of the twentieth century, the Manhattan Project in the USA had accelerated the nuclear race, and at the start of the first quarter of the 21st century, artificial intelligence had ubiquitously become mainstream. Sovereign investment into nanotech soon accelerated afterwards, with the Great Powers trusting that as nanotech could transform matter on an atomic and molecular scale to endow materials to exhibit unique properties, it could give them a military competitive advantage in a world forever plagued by conflict.

Michael set his hand on the glass lectern, feeling the cool certainty beneath his palm, and let his eyes drop to the front row, seeking out his wife in the sea of faces.

The audience blurred at the edges, a gallery of expectation and doubt, but there sat Maria Faris in the third seat from the aisle, a fixed point in the shifting crowd. She was two years younger than Michael, Russian-American, born in Saint Petersburg, but brought to the United States as a child after her parents had decided that there was a certain kind of life they wanted for their daughter, one of bridging worlds. She had spent the next four and a half decades acquiring the second of her countries, while never quite letting go of the heritage and customs of her first, and in everything about her, be it her posture, her accent, the precision of her gaze, there was a suggestion of worlds being held in a magnetic tension. 

She was Professor of Materials Science and Nanotechnology at Caltech, and had been, during her years at Harvard, the woman who had come first in every quantum mechanics examination Michael had taken, a result of being a childhood prodigy who had jumped grades and then settled where she belonged. Tonight she wore a long dress of white, blue, and red that he had not seen before, her hair swept up in a style that made her neck look longer, more delicate. She was wearing the emerald earrings he had given her for one of their anniversaries, a small sign between them, a private language only he was meant to read. 

But she had not smiled once since he walked out on stage. Her hands, folded in her lap, did not move and her eyes did not warm, and yet he felt the force of her attention more than that of the entire hall.

Luck be a lady … that lady.

He took a breath. He began.

“With nanotechnology,” Michael said. “… The possibilities are endless. Think of the lives that’ll be saved in hospitals with nano-medication. And as IDN is the Institute of Defensive Nanotechnology, the defensive firepower of your weapons with nanotech can be scaled not only ten times, fifty times, but more than a hundred times.”

Now, pause … the pregnant pause.

He let the silence open, beneath the number. He had practiced the silence. The silence was the juncture, allowing the moment to simmer as a showcase of confidence as much as the numbers themselves. 

“Allow me to demonstrate.”

He stepped back. The lights dimmed. The screen behind him came up, and the auditorium seemed to exhale as one.

He had seen the video about forty times. He had a low private opinion of it as a piece of filmmaking, thinking the cuts were too fast for the score, the score was too obvious for the cuts.

But it’s the right film for this room … so work.

It opened with the Earth from space, slow and blue, rotating once against the star-field, slowly zooming on America. The narrator’s voice, which he had personally selected after rejecting three others, was male, low, calm. But what really mattered was that it sounded like that quintessential American newscaster voice, possessing the gravitas of yesteryear that such videos mandated, and which would help close deals, funding and sales. It came in over the image, announcing:

“… Nanotechnology represents the military’s future might …

The shot zoomed. America. California. A digital approach to the IDN campus. Then through the roof of the building, into a lab, into a microscope, down through layer upon layer of magnification until the nanoscale resolved itself into a shimmering field of geometric pattern: atoms and bonds, the small machinery of matter, the place where ordinary physics began to behave the way ordinary people thought the supernatural behaved.

… Where surgical strikes become precise … where Power …

Cut to a desert range. A row of decommissioned military vehicles. A conventional charge against the lead vehicle, which crumpled in a way that its ilk had been crumpling since the First World War, the same dull familiar mess, smoke and twisted plate. Then the same range, a different vehicle. A nano-augmented system released the overwhelming power of nanotech on the target, and the vehicle did not crumple. It simply ceased, internally, to be a vehicle.

… Strength …

Cut to the materials lab. Steel against graphene under pneumatic load. The steel bent. The graphene held. Cut to defensive armor, large objects lifted with ease, wounds healed by armor-borne agents that worked as the round was still cooling.

… and speed …

A standard ballistic missile and a nano-augmented missile, side by side on the runway. The race was not really a race. The nano-augmented warhead reached its desert target at a speed the standard missile would not even theoretically reach.

… means Victory.”

The nano-missile hit. The target, a stack of containers on the desert floor, vaporized rather than exploded.

The screen went black.

The auditorium held the silence for a respectful half-beat. And then, on cue, programmed by a specialist contractor in Long Beach, drones with fireworks rose out of the courtyard and climbed into the night sky behind the open-air stage. They arranged themselves, slowly, beautifully, into three letters of fire.

IDN

There were gasps, and then there were cheers and claps from the audience, and the applause built in waves of two and three rows at a time, until the whole auditorium was on its feet.

Michael stepped back from the glass lectern. As the lights brightened, he looked down to see Maria.

She was not standing.

Her hands were in her lap. The expression on her face was not one of a person who was choosing not to applaud. It was the expression of a person who had just been shown, very clearly, something she had been afraid she would one day be shown.

She was horrified.

* * *

Michael and Maria sat in the back of the limousine, an empty space between them.

The driver had the partition up. The chilled glass bottle of luxury glacier mineral water in the holder had not been touched. The traffic on the coastal highway was unusually light, and the limousine devoured the miles in long quiet slides from one set of taillights to the next. Michael stared out toward the ocean, its presence implied in the coolness that crept through the glass, his reflection an overlay on the blackness outside.

For the first two miles, neither of them said anything.

She has always relented first. 

But not as of late, and right now, it doesn’t look like she will. 

He reached for her hand.

She pulled away.

“What have I done that’s so wrong?”

He had not meant to say it that way. He had meant to ask it the way a man asks his wife to talk to him. But it had come out more like seeking an acquittal. It was that difference, which could be seen as small, but that kind of asymmetry, over time, can change everything.

“That’s the worst part,” she said. “I looked at you tonight, but I didn’t see you. I saw this …”

“What?”

“This … this man … of war.”

“How can you even say that to me?” 

It was like a cat’s scratch to Michael; it stung now and would sting tomorrow.

“And you know nanotech is not nuclear,” he insisted.

Maria glanced toward his shoes.

“But you know that it’s capable of that.”

“It’s not about capability,” Michael said. ‘It’s about the margin of error.” He shifted toward her on the seat. He had had this answer ready for a year. “Name one incident of a nuclear detonation by a non-state actor. Just one.”

I’ll try and win her by the facts.

“With nuclear war, it was always at a state level. Not with nanotech.” She turned her face from the window now and looked at him directly for the first time since they had gotten into the car. “It’s asymmetric.”

The word landed in the limousine the way it had been landing across their home, in their kitchen and in the small empty spaces between meals for the better part of a year. Asymmetric. It was a word she had begun using about his work in that same tone she had once used about the side of him she had married. She had not yet seen, and he had not yet found a way to tell her, that the word had been traversing its way through him too.

“Decades. Not a single nuclear detonation by a non-state actor in decades. That’s symmetric.”

Maria was not taking the bait; she’d graduated summa cum laude too and was two years younger. 

“What kind of world do you want to leave for Thena?” 

This wasn’t about logic and rhetoric; it was about ethics.

“You know she says she hardly ever sees you now.”

The second scratch. No. More so. 

“I don’t want you to lose her.”

The name landed in the car, and he felt it land in him. It was akin to a private detonation, no less powerful for its silence. Michael’s mind flicked through memories: the days he arrived home after Thena was asleep, the times he promised to be present, but had failed, the invisible weight he carried from the lab into his family’s orbit. 

It feels like it’s falling apart. 

She turned her face away again, shaking her head. 

He sat back. The silence was longer this time. 

How can I make us … cohesive again?

He inched closer.

“I just need a bit more time. Just to get it … done.”

“But … at what cost?”

She’s not giving me anything.

“Can’t you just try and see it, at least once, from my side?”

Maria looked him straight in the eye.

“I’ve tried. But it’s affecting us. You, me, her … us as a family.”

Michael exhaled involuntarily, a sigh.

I’m losing her … hmm.

Think feelings right now; the facts can wait.

He inched his hand across the seat and rested it on top of hers. She then herself took a deep breath, which he could feel through his fingertips. She did not pull away.

He took that. 

She relented. Semi-relented. There’s still hope.

It was what he had to take.

The limousine carried them home, the city lights dwindling in the rear window, the future of their family precariously in the balance.

* * *
Chapter 2

The trawler bore the brunt of the choppy waters of the Pacific, six miles off the coast of San Pedro Bay in California. Originally a working vessel of nearly a hundred feet built for offshore industrial work, it had been refitted, two years ago, for the kinds of measurements the Caltech Materials group had started to need to make in open water. She was anchored at the western edge of a brown stain three acres wide, and from the deck, the stain looked larger than the boat. It was an oil slick, the leftover of a freighter that had been somebody else’s problem until, this morning, it had become Maria’s.

The oil spread across the surface of the Pacific like a bruise, a darkening of the water that seemed to absorb light rather than reflect it. Three acres of contamination, the result of a freighter’s ruptured hull somewhere in the shipping lanes, the kind of environmental disaster that happened with enough regularity that the news cycle barely registered it anymore. But Maria had registered it. She had seen the reports, made the calls, convinced the university to let her use the trawler for as exactly the kind of demonstration that justified their mandate, despite a few objections.

Maria stood at the rail in a windbreaker and looked down at it. There was something profoundly worrying about the smell of the oil, at once, sharp, metallic, and sour, seeping through the wind of the bay, contrasted against the familiarity of the salt-water of the Pacific. 

Out here, everything was exposed: the surge and retreat of the tide, the faint tang of salt, the distant, rhythmic pulse of the ocean that only grew louder when she closed her eyes. The horizon stretched seamless and hard-edged beneath the sun, making the blight of the murky brown of the oil stain all the more intrusive, an open wound on the blue.

Beside her, Omar Sayed, Afghan-American, in his late thirties, born in Kabul, schooled at Berkeley, leaned on his forearms on the same rail. He was a senior researcher in her group and one of the three people in the world she trusted with her work, without reservation. He had a penchant for drinking lots of tea and coffee, which gave him an energy boost and occasional insomnia, but then expected others to be up working at the odd hours he was too. 

Maria found the familiarity of his tea and coffee habit strangely comforting, a low-key marker of his presence in the world, being resilient, persistent, always recalibrating.

“You think it’ll work?” Omar asked, not looking at her, his eyes on the bruise on the Pacific.

“It should,” Maria said. She had said it without inflection, without doubt, the way a surgeon speaks to a patient when asked if they would survive the operation. She had spent years building the nanotech now in that canister, had tested it in tanks, controlled environments and simulations that ran for weeks. She knew what it could do. But knowing and seeing were different things. At this moment, she felt that familiar tightness in her heart that came before every demonstration, the fear that this would be the time when the theory failed, when the models were wrong, when the thing she had built would prove to be just another innovative idea that could not survive the harshness of reality.

Behind them stood a group of university students in waterproof jackets, a cohort of graduates excited about being off campus and in the field, treading water for the first time. They watched Maria and the group at work, waiting for the precise moment when theory would collide with reality, and one of them would be the first to say something that sounded scientific.

The sound of propellers started as a hum and rose to a physical vibration beneath the soles of Maria’s boots. Everyone looked up as a helicopter flew over, and from its open belly, an object dropped, small, dense, the size and shape of a paperback book, weighted to sink the right distance in the Pacific and no further. It struck the water and disappeared into the oil slick.

For nine seconds, nothing happened.

Maria’s student, Peter, walked up to the railing. He was in his twenties, the best of her current group, a protege of Omar. His features were tense, expectant; the whites of his knuckles visible where he clutched his notepad, as if writing something down might conjure the result he hoped for. However, he stood beside her now, his face betraying the impatience of youthful exuberance, the belief that if something was going to happen, it should happen immediately.

“Professor, nothing’s happening,” Peter said.

“Wait …”

She had said it without inflection, but this time with a maternal tone she sometimes used with Thena. Wait. The word contained everything required, be it patience, faith, the understanding that some processes could not be rushed, that the universe operated on its own timeline and human urgency was irrelevant to the laws of physics.

 Maria’s gaze never left the stain, her breathing slow and measured, a sign of practiced calmness built on a lifetime spent watching experiments teeter on the cusp between success and failure.

A second passed. 

Two.

A mass of clear blue emerged from the ocean.

It came up the way ice clears when a small flame is held under it, except in three dimensions, and in a pattern that grew in a way no chemical reaction known to civilian oceanography ought to have grown. The brown of the slick peeled back from a center point, the nanotech working with extreme heat at the molecular level to break down the hydrocarbons, to transform poison into water and carbon dioxide and harmless residue. The clear patch expanded, eating the oil, turning the contaminated water transparent, revealing the life beneath that had been hidden by the pollution.

The water in the cleared zone became so transparent that Maria could see, fifteen feet down, the dark moving shape of what looked like a sea bird chasing a school of fish. Suddenly, a black cormorant waterbird propelled itself out of the clear ocean water, clutching a twitching Pacific sardine in its beak, then soaring skywards. It was almost as if it was not only expressing approval for the human intervention, but also its own gratitude with a flyby.

The students gasped, with a genuine, uncontrolled sound, at the patently visible success of the transformation. Omar jumped for joy, both fists in the air, all the composure of a senior Caltech researcher abandoned for a half-second of perfect joy. The students were cheering now, high-fiving each other, marveling at science that looked supernatural, hoping that one day, they too would be able to apply their intelligence to the problems human carelessness had created.

Maria remained stoic, revealing only the hint of a smile.
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