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For the scientists





Time I am, the great destroyer of the worlds, and I have come here to destroy all people.

—Bhagavad Gita

Truth is no harlot who throws her arms round the neck of him who does not desire her; on the contrary, she is so coy a beauty that even the man who sacrifices everything to her can still not be certain of her favours.

—Arthur Schopenhauer, The World as Will and Representation






PROLOGUE

November 28

One late-autumn morning, just before dawn, an electrical engineer pedaled his bicycle at a good clip through a subterranean tunnel, the stagnant air transformed into a breeze by force of his speed. In his daydreams, the engineer often imagined this circular tunnel would be the last thing to flash before him upon his death. He thought of this cold, gray passage so compulsively, in fact, it might well have been a person with whom he was having an intimate relationship. At other times, he supposed it would be the space through which he would move at the very instant of his passing, that proverbial tunnel of light one hears stories about. In such moments, he fantasized about his spirit traveling this powerful circuit while the people important to him floated into view. Then, much like the subatomic particles that circumnavigated this corridor every day, his ghost would near the speed of light to collide, in one fantastic blast, with the hereafter.

He picked up his pace, continuing his counterclockwise journey toward an eternal vanishing point of concrete and pipes. The powerful magnets that steered the particles through the largest of these pipes were in need of adjusting—as part of one of the collider’s periodic recalibrations—and he had barely three hours to perform a final correction before the “Machine,” as it was affectionately called, would go back online to hit its required number of collisions that day. At seven-billion-odd euros and counting, the Machine was the most extravagant of its kind—and the laboratory that built it couldn’t exactly afford to have one of its employees taking a leisurely morning ride just because he entertained fanciful thoughts of his own death.

Don’t make a picnic of it, his supervisor had said yesterday, knowing full well that the engineer was the dreamy sort, who could disappear for hours and had needed to be fetched from belowground more than once. We all love those vintage bicycles, but in and out, Claude.

Claude had nodded in agreement, but that morning he had packed a ham-and-Camembert sandwich and a single-serving bottle of Chablis, slipping them into an inner pocket of his green coveralls. His boss should have known that the mere mention of the word picnic would send Claude into visions of romancing himself a hundred meters beneath the Franco-Swiss border.

His colleagues often became claustrophobic down here; there were limits to how long some could spend encircled by concrete before premonitions of their own entombment crept in. But Claude could easily have spent entire days within the collider tunnel, cut off from the rest of the world, the only means of outside communication the call boxes installed every fifty meters. His happiest times were when the Machine was down for maintenance over extended periods, as it had been several years ago when a revamp shut everything down for fifteen months. He remembered the days he had spent cycling this twenty-seven-kilometer stretch, thankful that it was a circle and thus, by its very nature, infinite.

Claude was fast approaching his destination, and he slowed a bit, savoring the comforting hum of the tires hewing to the white ribbon of the bike path. To his immediate left, at shoulder height, ran the royal-blue steel collider pipe, a meter across, through which high-energy proton beams traveled in opposite directions around the tunnel to collide at one of four primary points. He sometimes wondered what it would be like to be down here when the thing was on. It would have killed him or anyone who dared attempt it, of course. But the sheer energy that traveled through this pipe was thrilling to contemplate. What a machine! How fortunate he felt to be servicing this beauty of science! No one could say Claude didn’t appreciate his job.

He looked away from the hypnotic blur of the pipe and was startled to see someone coming into view around the bend, a few dozen meters off. A man, sitting against the tunnel wall. Claude didn’t think anyone else was scheduled to be down in this particular sector. Had someone mentioned this yesterday and he’d forgotten? There were two more engineers working this morning at the opposite side of the tunnel, across the French border—and for a second Claude wondered if he hadn’t accidentally biked too far—but, no, that was ten kilometers away at least. Besides, the man wasn’t wearing the required safety helmet or emergency gas mask around his waist. In fact, he wasn’t wearing a uniform at all, just shirtsleeves and jeans, a dark coat discarded at his side. The only thing to separate this person from somebody who had wandered in off the street was the small blue device hanging from a lanyard around his neck: a personal dosimeter for monitoring radiation levels. But most strange was the way the man sat slouched against the curve of the concrete wall, as though he had nodded off. In the cold light of the fluorescents, he looked very red in the face.

“Allo…? Who is that there?” Claude called out in the charming accented English that one might have called the unofficial language of the laboratory.

When the man didn’t respond, a tingling sensation zipped up Claude’s spine. He pumped the hand brake, dismounted, and began to walk the remaining gap between himself and the motionless figure. The man looked young. His complexion was not just ruddy but appeared severely sunburnt. Closer still, and Claude saw that there were shiny lesions on the man’s cheeks and neck. And, oh god, his hands. Claude stopped and began to back away. He had seen pictures of such lesions in the lab’s safety training classes.

Feeling quite dizzy, Claude fumbled for his own dosimeter and peered at the screen. He blinked at it through his dated lens prescription, forcing his eyes to rack focus on the radiation readout: 0.5 millisievert. He exhaled and uttered an exclamation to God. The number was not ideal, but was still within the region of safety. Even so, he continued to back away. The man might still be contaminated.

Right before Claude turned to make for the nearest call box, he noticed something about the scene that made him take a cautious step forward. A collection of objects lay on the ground on the far side of the man: a stainless-steel thermos next to a leather book. There was also a phone, its screen blank, with a pair of in-ear headphones snaking out of it, the ends lying on the man’s lap, as if they’d fallen out of his ears.

Claude lingered at the scene for a moment, aware of a familiar sensation of wanting to take something. A clue. A souvenir. It was a childish impulse, and he mentally scolded himself for it. A minute later, his dosimeter clacking against the zipper of his coveralls, and the bottle of wine slamming against his ribs, he sprinted to the last call box he had seen along the route. When he picked up the receiver, he panted at the woman on the other end that there was a man in the tunnel who looked practically incinerated, and very likely dead.




PART 1




CHAPTER 1

October 20


Before

On a breezy afternoon in mid-October, Dr. Eve Marsh claimed a seat at one of the bistro tables fronting the cafeteria known as Restaurant 1. Her colleague and lunch companion, Dr. Arnav Bose, followed, pausing to sweep away a dusting of needles that had rained down from the patio’s resident fir tree. Eve guessed that he was low on sleep, as he sat down languidly and began to arrange his napkin and cutlery with an almost deranged slowness. Cloaked in dark aviators and an old army jacket, Arnav was the only physicist Eve knew who could make the day after a lab all-nighter look like the chic comedown of a party she hadn’t been invited to.

“You never made it home?”

Arnav lowered his aviators, revealing wasted eyes on an otherwise boyish face. “The Machine wouldn’t let me,” he said. “It was like, Come on, Arn, I smashed some protons together just for you. This might be the one.”

“Was it?”

He shook his head and picked up his fork and knife as if it pained him.

The two tucked into their daily specials—an excellent whitefish pulled from the lake, sautéed in butter—but paused midbite when they sensed the surrounding diners turning toward the lawn. A large tour group had appeared on the grass between the cafeteria and the nearest road, Route Niels Bohr, named for the famed Danish physicist and cofounder of quantum mechanics. The Organisation européenne pour la recherche nucléaire, or European Organization for Nuclear Research, a laboratory known as CERN, had many such roads. These were part of the bittersweet charm of the place for Eve. She couldn’t go for a stroll around the small city-state of her workplace without being reminded of how brilliant she was never going to be: Route Albert Einstein, Route Marie Curie, Route James Clerk Maxwell, Route Isaac Newton.

Members of the tour group were busy examining a large pipe of painted blue steel displayed along the grass, a replica of the real collider pipe that lay deep underground. “As far below our feet as Lake Geneva’s Jet d’Eau is tall,” their guide explained, “and spanning twenty-seven kilometers—or seventeen miles—in circumference.” The pipe boasted the serifed motto Accelerating Science, and though the default language of CERN was English, the French was included: Accélérateur de science.

“Accelerating science, ha-ha,” the guide shouted with a self-aware grin, eliciting some polite laughter from the group.

This towering man was not an actual tour guide but a Canadian physicist named Niels Thorne. In his finely cut houndstooth blazer and fringed scarf fluttering dramatically behind him, Niels was at any given time the most well-dressed person at CERN—not a particularly remarkable distinction, given that denim and athleisure wear were the lab’s reigning fashions. Still, Niels’s immaculate threads led colleagues to wonder if he came from money, while others speculated his dress was merely overcompensation for a shabby childhood. Whatever the reason, Niels seemed to prefer swanning around their one-square-kilometer campus with guests to doing any real physics.

Arnav contemplated Niels Thorne with growing distaste. The more animated Niels became, the more Arnav scowled. “He should just change his name to Niels Bohr,” he said, letting his fork fall to his plate. “Niels Total Fucking Bohr.”

Eve tried to keep a straight face. Trading groan-worthy physics puns and riddles was a little game of theirs, but the true goal of the game was to receive each one with the utmost seriousness. No eye-rolling, no giggling. “Bohr… Bohr… Didn’t he invent atoms or something?”

Arnav adopted his best tone of condescension: “Well, Ms. Marsh, it’s complicated. Niels Bohr created a model of the atom, wherein the center nucleus is…” At this, he pretended to nod off at his own explanation, head lolling over his plate.

While Arnav’s ongoing contempt for Niels Thorne amused Eve, she couldn’t exactly fault the smartly dressed Canadian for preferring a job as esteemed CERN host to one as CERN physicist. Physics was an angst-making profession these days. Apart from the constant jockeying for positions and funding, there were the various existential crises of the moment. Not that she was going to let herself dwell on these right now; barely out of her twenties, she had nabbed a postdoctoral position here at the most illustrious physics laboratory in the world. She had the greatest job she could imagine, hardly something worth moaning about. Once, as a child growing up in the Arizona desert, staring out at those crisp, impossibly perforated night skies, she had thought being an astronaut would be the greatest job in the world. But when a high school science teacher had said one day in passing that “particle physicists are the astronauts of the small,” she hadn’t been able to shake the idea of high-energy physics as a grand exploration on par with the Apollo missions.

Still, Eve sometimes wondered what it was like for these tour groups to witness serious scientists on the Restaurant 1 patio with their plastic meal trays, chattering in lunchroom cliques or absently forking salad bar into their mouths. She and her colleagues were adventurers of a kind, it was true, drilling down to subatomic levels as if they were space walkers in miniature. But couldn’t every job, no matter how exalted, ultimately be reduced to something that appeared drab? Isn’t most work essentially the same? Whether you’re a film composer or airline pilot or assembly-line worker, aren’t we all just hunched over some piece of equipment, only to hunch at yet another surface to feed ourselves? Sometimes, when she was sitting at her office desk typing a string of code on her buggy computer, she would think: This is particle physics.

The difference, of course, between her job and any other was what happened in the space between the ears: inside one’s “meat computer,” as her dad had liked to call it. (As in, How’s the old meat computer, kid?) Of course, there was also the most complicated piece of machinery humankind had ever built—the Large Hadron Collider, or LHC—whirring away far beneath their feet. These were no small distinctions.

The breeze had shifted and Niels was now out of earshot, but judging from his flailing arms, Eve guessed he was reenacting the pipe explosion of 2008, the result of a helium leak just nine days after the LHC’s maiden run. The visitors all frowned with great concern as Niels no doubt explained how costly this accident had been. That’s when she noticed that the visitors were all astonishingly tall (Swedes? Dutchmen?), taller than Niels, and she idly wondered who these giants might be. They were not ordinary tourists, she knew that much, as most sightseers were relegated to watching the documentary at the entrance’s Globe of Science & Innovation, or to exploring the self-guided museum off the lobby. Niels Thorne, by contrast, catered only to visiting celebrities, journalists, and politicians.

“To my left is the cafeteria known, in CERN’s tradition of numbering everything, as Restaurant 1, or R1,” Niels was saying, his voice audible again as he neared the tables, “which is where we turn simple and complex carbohydrates into the energy that drives the brain of a physicist. You might even say that the Higgs boson particle of 2012 was discovered on the power of our spaghetti Bolognese.” He cackled at his own joke.

“Doesn’t Niels go boating on weekends?” Arnav wondered aloud. “It’d be a shame if he were to be caught in a freak storm, never to be heard from again.” Though Arnav came from a Bengali Indian family, he’d grown up in London and had developed an Englishman’s bone-dry humor.

“I kind of like the Bolognese bit,” said Eve. “There’s an equation in there.” And she began to idly fashion mathematics in her head whereby thousands of plates of pasta were equal to the energy it took physicists to locate a new elementary particle.

Arnav interrupted her calculations. “When was the last time he did any work, you think?”

“Niels works harder than any of us. Have you ever seen him exit the premises?”

He stared at her. She imagined that behind his dark lenses, he was rolling his eyes. Arnav did have a point about the murkiness of Niels’s job. His role at CERN had always been nebulous, made more so by his multipart response whenever anyone asked him what he did. Niels sometimes joked that he was like one of those students who piles on extracurriculars but rarely goes to class, which Eve thought a testament at least to his self-awareness. It had been long assumed that Niels simply lacked the talent to land a serious position on one of the LHC’s four main detectors—like ATLAS or CMS—which were stationed at intervals along the tunnel. Yet to the surprise of everyone, he had very recently nabbed a coveted spot on an entirely new project devoted to hunting down dark matter.

“He is on the xenon tank now,” she reminded him. “That’s not nothing.”

Arnav let his fork hover in the air. “Yes, funny how Niels glommed on to that project at the last possible moment. With pretty scant qualifications in dark matter science, I might add, other than boring everyone within earshot about it.”

She searched his face for signs of professional bitterness. “You can’t be jealous.”

“Don’t be thick, Eve. You couldn’t pay me to go near that xenon monstrosity. Besides, we’ll see how long he lasts.”

Eve looked back across the grass, where Niels continued to shape wide arcs in the air with his beautifully articulated arms. He was mesmerizing to watch. It was no wonder he also headed up the lab’s resident theater group.

“We should stop making fun of him,” she said seriously. “It’s because of people like Niels that we get funding. He also brings culture to this place, or at least makes the effort no one else does.”

Arnav shook his head. “Do you know he actually asked me to join his drama troupe once? Said they needed someone with a convincing English accent.”

She laughed, trying to picture Arnav pacing the grounds muttering Shakespearean verse. “I’d have paid good money to see you in that Much Ado they did in the spring.”

“Oh, is that the play they thought they were doing?” Arnav turned to scan the patio. “And where’s Howard today? Not like him to miss the seafood plate.”

“Maybe he’s finally discarded us.”

Eve was trying to sound like she didn’t care, although she knew Arnav saw right through this. They had known Howard Anderby for two months now, and at the mere mention of his name, Eve still got a little giddy. Her physical reaction to those five syllables, How-ard An-der-by, was completely involuntary, like a playful slap in the face or a one-two kick to the back of the knees. Yes, she had an intellectual crush on him, fueled in part by the fact that she found him mentally inscrutable. Not that she didn’t have a perfectly healthy dose of self-regard on the intelligence front; people had been telling Eve how smart she was since she could talk, and by now the compliment almost bored her. Almost. But she wasn’t the only person who found Howard more than a bit intimidating. Part of this may have been due to the air of mystery that had followed him from his previous position: consultant to a rival collider project that promised to be twice the size and power of the LHC.

Arnav began to laugh.

“What?”

“Look who’s having a tour.”

She followed his gaze across the lawn, where the visitors were now tailing the billowing scarf of their leader toward the road. But one man—who had evidently been hidden at the center of the group this entire time—stood quite still. To her surprise, it was Howard, in his usual jeans and half-tucked button-down, looking after the retreating group with interest.

Without a word, Arnav stood and headed toward him. Eve followed, her heart predictably quickening the nearer they drew to Howard.

“Hey,” Arnav said.

Howard turned, frowning, as if trying to place them, or as if he’d just emerged from an immersive video game and was now adjusting to real life. As his gaze landed on Eve, she saw that his eyes, intense and lovely as they were, were bloodshot. This was hardly uncommon among over-extended postdocs, but he appeared stunningly fatigued.

“Did you see him?” he asked.

“Him who?”

Howard nodded toward the departing visitors. “That man. The small one.”

Eve saw that there was, indeed, a little man trailing the otherwise towering group, his legs working extra hard to keep up. He was partly bald, and his clothes looked worn or secondhand. In front of him, a taller man, walking backwards, had a video camera trained on him.

“You know who that is?” Howard asked.

Eve took a second look. She flipped quickly through her mental roster of various physicists of the moment but drew a blank.

“He’s vaguely familiar, I guess.”

“It’s Wolfgang Shreft.”

“Really?”

Arnav snorted in disbelief. “The German guy who’s friends with Oprah?”

“Well,” Howard replied, “it’s hardly his defining characteristic.”

Eve was amazed that he knew who Wolfgang Shreft was, despite the man’s worldwide fame. Howard, who had always shown indifference to anything in the wider popular culture, never seemed to trouble himself with the things most people liked, let alone bother to keep track of celebrities. Wolfgang Shreft was a self-defined “explorer of consciousness,” but the larger public would more likely have called him a bestselling author or guru. He titled his wildly successful books, which were translated into numerous languages, things like Open Your Eyes to Now and Did You Know That You Are God?. He was also the kind of spiritual figurehead who tended to cite bits of theoretical physics to bolster his own ideas, resulting in a kind of pseudoscientific mysticism that drove practicing physicists—the ones paying attention, anyway—slightly batty.

“Did you speak to him?” Arnav asked.

Howard continued to stare off. “Not as long as I would have liked. I’d been hoping to catch him without his attendant flock this time.”

Eve studied what she now realized was either Shreft’s entourage or film crew, or both. “Wait, you’ve talked to him before?”

“Several times,” he said, still gazing after the group.

Was Howard Anderby starstruck?

Arnav scrutinized his face. “Are you okay?”

Howard looked down sharply, as if newly surprised to find Arnav standing there. “Why are you asking me that?”

“You look a bit crazed, frankly. And we didn’t see you at lunch.”

Howard absently glanced at his watch. “Are we a lunch club now?”

“Well—” Arnav stuttered. “If you put it like that—”

“Coffee later?” Eve broke in, growing increasingly uneasy with this exchange.

At the mention of coffee, Howard seemed momentarily returned to his normal self. “Yes. Coffee. Maybe tomorrow?”

His expression then lapsed into one of singular fixation, and without another word he strode off in the direction of the tour group, leaving his friends staring after him. The entire scene left Eve feeling off-balance. She wasn’t sure if it was Howard’s aloofness, his obvious exhaustion, or his evident enthusiasm for a celebrity guru. But whatever the cause, it had triggered in her a small, growing alarm.





CHAPTER 2

November 28


Now

The joint conference for the ATLAS and CMS particle detectors, held semiannually in Auditorium 1, arrived at a strange time, when the Large Hadron Collider was undergoing essential recalibrations, and with engineers disappearing belowground to adjust the powerful magnets. Just that weekend, there had been a series of these adjustments, but for some reason, much to the annoyance of the entire lab, the collider was still off-line by Monday morning.

As Eve and Arnav took their seats near the center of the auditorium, their colleagues chattered and gossiped in search of answers. Someone wondered aloud if there had been an incident in the tunnel on par with the 2008 helium leak. Or could it be that animal mischief was to blame, someone else asked, as had happened more than once? Most famously, there was the Pigeon Disaster of 2009, when a common rock dove had strayed underground to drop a crusty piece of baguette into a crucial part of the apparatus, causing the entire collider to overheat. The story by this point had entered the realm of myth, yet the word pigeon around these parts was an eerie reminder that the Machine was not invulnerable to garden-variety entropy.

As the auditorium settled, the collider shutdown was momentarily forgotten in favor of the presentations from various ATLAS and CMS research groups. If CERN had favorite children, they were easily the ATLAS and CMS detectors, the lab’s most powerful nets for capturing the subatomic particles that whizzed around the tunnel daily. Both projects had shared the credit in 2012 for finding the Higgs boson, which the popular news media had dubbed, rather nauseatingly, “the God particle.” The Higgs had zero to do with God, of course, and everything to do with how mass is generated—but God sounded jazzier than mass, and so the name stuck.

Late in the morning, after a coffee break, Dutch physicist and research director Simon De Vries began letting everyone in attendance know, very audibly, that he was in a foul mood. As his colleagues returned with hot drinks from the building’s antiquated vending machines, he grumbled his disapproval.

“Never ceases to amaze,” De Vries said, eyes flitting to Eve and Arnav, who settled in two rows behind him. “Do you ATLAS people need steady infusions of cocoa? Would anyone like a snuggly blanket for their legs?”

“Mean physicist at one o’clock,” Arnav murmured into his coffee. “My god, you’d think he was the only one who actually uses the Machine.”

“He’s just sore he’s been left out of the loop,” Eve said.

“Where’s a quantum mechanic when you need one?”

Simon De Vries carried on with his complaints, muttering at no one in particular. He was not an especially tall man, but he had a robust, physically intimidating presence that commanded attention in any room. As both CERN’s research director and project head for CMS, he was, out of necessity, a workaholic. The CMS detector was not supposed to be in rivalry with ATLAS; in fact, the two detectors were designed as particle-hunting partners, each with distinct technical strengths intended to enhance and complement the other. But you wouldn’t know this from the aggressive manner in which Simon ran his group. He famously hired only fellow workaholics, and mostly Americans, because “Yanks don’t require siestas and high teas every half hour. They’ll work like mules straight through bedtime and run efficiently on junk food.”

A few of Simon’s colleagues snickered at his running commentary, but Eve noted they were all CMSers, no doubt accustomed to laughing at their boss’s cruel monologues. Either that, or everyone was desperately trying to defuse the palpable tension that morning, which gripped the crowd like an off-color joke.

The other thing everyone knew about Simon De Vries, apart from his unpredictable moods and hatred of leisure time, was that he lusted after prizes and badly wanted a Nobel. This ambition radiated from him like an embarrassing stench. Physics wasn’t supposed to be a competitive sport; they were all ostensibly in this together, but one wouldn’t think so knowing Simon. He behaved as though they were all still living in the 1920s, when the Bohrs and Schrödingers and Heisenbergs could hog all the attention and claim sole author credit on their papers. Perhaps no one had told the Dutchman that those days, along with those giants of science, were long dead.

Resuming his contemptuous comedy, Simon asked a grad student seated a few chairs down if those were “Schrödinger’s kitties” on his shirt, and if they were supposed to be both alive and dead. When the student sheepishly explained that it had been a going-away present from his parents, Simon inquired if this was an appropriate gift for a grown man embarking on a career in science.

“Isn’t Holland supposed to be a kind country?” Arnav whispered. Then suddenly, glancing around, he added, “And is Anderby late? Or did Chloé let him off the hook today?”

At that moment, the mic buzzed to life and a Frenchwoman in her fifties, raven hair chopped into a girlish bob, appeared at the head of the room: Chloé Grimaud, leader of the ATLAS New Particles Group. She ran her eyes over the seats, as if casting a spell of silence. Like Simon, Chloé had been at CERN for decades, and her desire to be at the forefront of discovery burned just as feverishly. Yet unlike Simon, Chloé couldn’t care less about the shiny baubles that went along with such discoveries. When someone had once complimented her on winning a not-insignificant award for women in their field, she had uttered, What, that piece of tat? With one possible exception, prizes are just vulgar.

Chloé’s gaze stopped on Simon. She softly cleared her throat into the mic until he reluctantly turned in his seat. When Chloé located Eve, she raised her hand and beckoned her to the stage. The thought of speaking coherently about her work—very much work in progress, not exactly new particle on a platter—suddenly hit Eve hard.

“I thought you were on after me,” Arnav whispered.

She didn’t have time to wonder why Chloé had switched things around, so she reached into her bag for her laptop and hurried down the aisle to set up her projection. After a few minutes of fussing with wires, Eve stepped to the podium and introduced herself as a member of the ATLAS New Particles Group.

“I won’t leave you in suspense,” Eve said, willing her vocal cords to cooperate. “As many of you know, our group is one of several focused on identifying new particles beyond the Higgs, and so far, there are no smoking guns. But I’ve recently isolated some key collisions whose plots suggest energies that can’t immediately be explained by any known particle. I should stress it’s exploratory at this point, and obviously, my group and I are looking into mundane reasons for these irregularities.”

Eve motioned at the event display projected behind her: a digital representation of the moment when two individual protons met violently at one of the detectors—in this case ATLAS—and splintered open into smaller particles, allowing physicists to inspect the collision’s components. Event displays were basically snapshots of a subatomic crash in the form of a 3D graph. But when Eve turned to look at the display, she saw it had vanished, and in its place was a completely incongruent image: a Mercator projection of Earth, awash in animated swirls, growing progressively redder in color.

She fumbled with her laptop. “My apologies,” she said, laughing to mask her agitation. “Clearly, this is not the correct file.”

When she had managed to get the event display on-screen, Eve noticed Simon’s hand shoot up. She pretended not to see him as she clicked through a series of similar spidery images, culminating in a line graph with a small peak in the center.

“As you can see, in these comparable events, we’ve got an irregular bump in energy at around one hundred and twenty-seven gigaelectronvolts. I’m calling it X-127, though my group has nicknamed it Baby Bump 127. Which seems appropriate given the speculative nature surrounding its existence.” She magnified the pregnant energy bump until it took up most of the screen. Following the curve with a laser pointer, she continued, “It’s too early to say what’s causing this handful of irregularities, but let’s take a look at the exact energies.”

Simon, thoroughly impatient now, opted for shouting: “Spit it out, Dr. Marsh. What is it? Could it be dark matter? Should we break out the Veuve Clicquot? Or should I just put it on ice?”

Eve looked up at the outburst, which, even for Simon, was on a profound level of unprofessional. “It’s obviously speculative at this point,” she responded, pulling from a reserve of patience she didn’t know she had. “It remains to be seen if the LHC is even capable of revealing a new particle at its current energies. But it’s important for our group to be transparent about these things in the event that CMS is seeing similar results.”

“Well, we’re not seeing similar results,” he said. “So maybe you’ve got your plot upside down, which would turn that baby bump into missing energy. A miscarriage, as it were.”

Seated at the end of the first row, Chloé turned in her chair to face Simon. If one didn’t already know that the two were rivals going back as far as anyone could remember, it was now obvious in a single glance.

“Her plot is upside down?” asked Chloé. “Funny, one wonders if your famous IQ score of 190, plastered all over the internet, isn’t backwards.”

The tips of Simon’s ears grew pink as the audience strived to contain its laughter.

“Energy doesn’t just disappear,” she continued. “You would know that if you’d ever bothered to learn the first law of thermodynamics.”

Simon expelled an audible lungful of air. “Don’t play dumb, Chloé. There are many reasons energy could be missing from that plot.”

“What, like it slipping into an alternate dimension? Or parallel universe? Are you suggesting Eve has discovered an entirely new world? If so, I second the champagne.”

Simon leaned forward, looking straight at Eve. “You know what I wonder? What that map image was earlier. Looked an awful lot like climate science to me. I hope you’re not using precious lab resources to fund your own side projects.”

Eve was so stunned by the accuracy of this statement, she found herself unable to respond. Her face grew hot.

Chloé deflected. “Can we let her continue? I think the room is eager to hear her findings.”

“Of course,” said Simon. “May I offer my advance congratulations, Dr. Marsh, on discovering an entirely new particle? Maybe it is dark matter after all, and that new xenon tank I’ve only spent an entire decade building is redundant. You’ll want to pack a warm coat for Sweden. It’s brutal in December.”

If Simon weren’t a brilliant physicist, Eve imagined he’d have been dragged out of his office ages ago by a nearsighted mob. In an attempt to distract from her current discomfort, she pictured him being marched out to the center of Higgs Field, CERN’s largest expanse of grass, and the entire lab thrashing the smirk off his overgrown-schoolboy face. But it didn’t matter what an unbearable prick he was; he was a very good scientist. In this room, that’s all that mattered.

Chloé couldn’t let his last remark go: “Are you suggesting because you spent millions on that tank, that dark matter belongs to you? The rest of us are meant to stop looking for it?”

Eve tried to suppress a smile from spreading across her face. It was true, Simon had been obsessed with dark matter for so long, one might think it was he, and not Lord Kelvin back in the nineteenth century, who had first attempted to measure the stuff. Without thinking, Eve glanced around for Howard, wondering what he was making of this interaction. But he wasn’t to be seen. And suddenly, the humiliation of standing up there while Simon berated her disappeared, as did the pleasure of Chloé’s ripostes. Instead, a scene from the night before tried to surface.

“Eve, please continue,” said Chloé.

Needing a minute to order her thoughts, Eve consulted her laptop. But before she could resume, a side door opened and a woman entered the room. Judging from her heels and matching pantsuit, she worked in an administrative capacity at the lab. She clicked across the tile and stopped just short of the podium, clearly waiting for Eve to cede the floor. The urgency radiating from her made Eve move aside.

The woman stepped to the mic and in an Italian accent said, “Good morning. I am very sorry to interrupt. My name is Anna Segre and I am the new head of security here at CERN.”

There were vague nods of recognition, as if everyone were just now remembering that the lab had its own security force.

Anna Segre continued, “I’m afraid there has been an incident, and our office is asking for everyone’s immediate cooperation.”

The euphemism incident was not lost on the room. It was then that the physicists began to connect the word with their inoperative Machine, and curiosity turned to restless alarm. A vision of Howard from the previous night swam before Eve.

“As you know, the collider remains offline today,” Segre went on. “There has been a very unfortunate accident in the tunnel at Sector 11. The good news is that there does not appear to be damage to the collider pipe.” A collective wave of relief washed over the raked seats. “However, there is very bad news. I’m afraid to report there has been…” Segre stopped, searching for the words. “I’m sorry to tell you there has been a death.”

She paused to let her audience take this in. The theater’s momentary hush was interrupted by a few curses in the vein of oh my god and bloody hell and putain de merde. By comparison, Chloé and Simon’s bickering moments before seemed petty and embarrassing.

“What do you mean, a death?” someone in the back blurted.

“In the actual tunnel?” asked another.

“I can’t get into details here,” Segre answered. “It will require further investigation. Which is why we’re requesting that everyone, directly after this meeting, sign up for a time with the security office to offer any information you may have as to their unfortunate—”

“Their?” Simon objected. “You can’t even tell us if it’s a man or woman?”

“Is it staff?” someone else asked.

Segre appeared uncomfortable with the question, as though there were a difference between staff and somebody important like, say, a physicist? To name the unspoken class system of CERN—the physicists up top, the commoners below—was bad form.

Chloé raised her hand. “Sorry, but how are we to offer information if we have no idea what’s going on? Or who died, for that matter?”

“That will all become clear during the interviews,” Segre responded evenly. “It’s best that we tightly limit information at this point, to avoid undue alarm and unnecessary dissemination to the media. Naturally, we ask that you keep news of the shutdown and death to yourselves. Do not discuss this with anyone, even family. No social media of any kind, please. The integrity of our lab depends upon it.” Before backing away, she added, “Again, I’m sorry to have to interrupt with this very sad news. There will be security officers at the doors to take everyone’s names and assign times for interviews, which will begin as soon as possible.”

Segre exited the stage. The room gradually began to stand in unspoken agreement that the conference was over. In a kind of fugue, Eve unplugged her laptop from the projector, gathered her things, and began to climb the steps to where Arnav was waiting.

Was it her imagination or was everyone discreetly glancing around the theater to determine who was absent? Process of elimination was what their lab did every day. They sifted through subatomic collisions to determine which particles, or energies, were present, and which were absent. What was apparently missing was just as important as what was visible.

Eve noticed Arnav’s eyes dart around the auditorium, as if he, too, had the same thought. Where was Howard this morning?

She approached Arnav in what felt like agonizing slow motion. Just as his face came into focus, the background seemed to tilt, as did the floor. She felt herself grasping at the air for support, before colliding with Arnav, striking her forehead on an armrest, and landing in an undignified heap on the auditorium steps.





CHAPTER 3

November 30


Now

Sabine Leroux, one of Geneva’s most sought-after private investigators, stood at the third-floor windows of CERN’s security building, taking in the snow-patched countryside surrounding the lab. Slush-patched might be more accurate. Snowstorms in the low-lying areas of Lake Geneva—Lac Léman, as it was known to the locals—were increasingly rare this early in the season, and when it did snow, as it had the night before, it quickly turned to mush. In the distance, just across the French border, the swell of the Jura Mountains was made more beautiful by a hint of snowfall and a skirt of puffy white clouds. Not an image to put on a chocolate bar—it wasn’t Mont Blanc, which on a clear day could be seen hovering behind Geneva—but a pretty view nonetheless. Sabine would have liked to do some skiing that weekend in the real mountains (because if it wasn’t an Alp, was it even a mountain?). But recreation these days was proving hard to come by.

Her last job should not have mentally drained her as it had. It had been a fairly straightforward case of a disappeared Swiss banker whom Sabine had, after modest toil, tracked to an island off the coast of Belize. It wasn’t the banker’s digital footprints that had done it—Sabine had to hire out for that sort of work anyway—but a touching set of analog clues, the most conspicuous of which was a tropical-themed mood board Sabine had found stashed in his study closet. This, among other evidence, had led her to a hut in the jungle, where the banker’s new life revolved around taking long naps and learning to surf. Upon her return to Switzerland, Sabine had informed the distraught wife of her husband’s location. But Sabine knew that the banker would not be returning; she had seen his face, and it had been happy.

Naturally, the case had led Sabine to wonder where she herself would vanish to should the middle-aged impulse overtake her. She turned from the windows and stepped to an antique globe that stood in one corner of her assigned CERN office. After giving the globe a spin, Sabine stabbed her finger at random: Siberia.

She snorted. “Mais non.”

On the other hand, Siberian winter sports would be something. Her brilliant escape would have to wait, however. With this new case suddenly dropped into her lap, even an afternoon off was unlikely.

The news had not yet hit the press, as CERN’s director-general Yvonne Faye was hoping to keep the incident under wraps for as long as possible. Given that the Global Physics Conference—at which the lab basically went hat in hand to CERN member states asking for more money—was approaching in the new year, keeping the investigation covert was vital to the lab’s solvency. Which was why the case required a “consulting detective,” as Yvonne had so wryly put it. Sabine loved that sepia-tinted term, redolent of calling cards and fireside appointments. As anyone passingly familiar with the stories of Arthur Conan Doyle or Agatha Christie knows, consulting detectives are prized for their ingenuity, often surpassing the mental abilities of the local police. But the Swiss Police, Yvonne had made clear, needed to be kept far away from the lab for as long as was possible.

It went without saying, there was no homicide or investigative unit at CERN. No one had ever died on the premises under suspicious or mysterious circumstances—and these were certainly both. Due to periodic recalibrations of its powerful magnets, the LHC had been officially nonoperational at the time of the victim’s death. No one had been on duty in the control room for that entire weekend, as the collider had been in the hands of the engineering team for maintenance. And as Yvonne had made clear to Sabine when she hired her: One does not simply waltz into an inactive particle accelerator, flip the On switch, and get blasted with a lethal dose of radiation without some help.

Given that CERN was an international organization sitting on the border of two nations, it had been granted by its member states a certain degree of legal independence. While not operating outside the bounds of the law exactly, the laboratory was mostly left alone by both Swiss and French law enforcement. For that reason, CERN had installed its own security force decades ago, though it was not a proper investigatory unit. The lab also had its own fire department and hospital, but if the miniature fire trucks and ambulances, of which Sabine had caught a passing glimpse, were any indication, these vehicles were merely on hand for minor emergencies. In fact, extracting a body from the tunnel, storing it, and performing the ensuing autopsy—all on lab grounds—had taken everything in the way of CERN’s medical and emergency resources.

It had been more than forty-eight hours since the body of a young man had been found in the LHC tunnel, and nearly thirty-six hours since the scientists at CERN had been officially informed of their dead colleague’s identity. Was he a beloved colleague? Admired? Hated? Feared? Envied? She had yet to determine anyone’s actual feelings about the man. There was no set scientific personality, of course—and yet, in her experience, scientists in their natural habitat tended to nibble around their emotions, suspicious of the more tender regions of the human experience. After all, one does not feel one’s way to the next particle discovery.

Sabine returned to the desk and opened a file already thick with facts and images pulled from the lab’s records and the internet. She still preferred to print paper copies, just as she preferred to read paper books. There was nothing like the sensation of skin on fiber to send neurons firing in the brain. Dr. Howard Anderby. Age thirty-one. Born to Boston academics. Professors David and Felicia Anderby had earned handsome salaries at their respective private colleges, and in addition, both appeared to have inherited substantial wealth. In short, Howard had been a smart, moneyed, privileged only child. He had no doubt been exposed to copious amounts of culture and art: the child-as-orchid school of parenting. But both parents had died when Howard was a sophomore in college. A car accident, just rotten luck. Howard’s aunt, his closest living relative, had taken her nephew under her wing and nurtured his interest in the sciences. In fact, “Aunt Frances” herself had been a CERN engineer back in the salad days of collider construction and still served as a consultant to the LHC. She had even brought Howard over for tours of the lab on several occasions. There was no nepotism involved, Yvonne had assured a skeptical Sabine. Howard earned his spot here without any string pulling from his aunt.

Sabine believed it. Howard’s academic career had been glorious: prep school, MIT undergrad, Princeton PhD, an education accompanied by an almost unseemly number of accolades. At the time of his death, he had been in year one of his postdoc at CERN, assigned to the ATLAS New Particles Group.

She riffled the pages to find Howard’s previous residence: Qinhuangdao, China, of all places, a hop and a skip from the Great Wall. There wasn’t much in the file about Howard’s time there, apart from the fact that he had been a consultant to the Chinese on a planned rival to the LHC—a much larger and more costly accelerator, because that’s where particle physics was headed. More circumference meant more power. From what Sabine had gathered from Yvonne, there was something of a geeky arms race going on. There were even rumors that in a fit of Cold War nostalgia, Russia was flirting with a multibillion-ruble collider of its very own. And why not? Life on Earth is going to hell in a handcart, but by all means, particle colliders all round! As she looked over the scant evidence of Howard’s time in China, the sarcastic narration in her brain continued: Who’s going to build the bigger atom swirler? European nerds or Chinese nerds? The world is on tenterhooks!

Sabine supposed the Chinese must have compensated Howard handsomely for his time there, because from what she could gather, most of the world’s physicists found it odd, or an outright betrayal, to work on anything but the great international lovefest that was CERN. But given his family inheritance, Howard likely hadn’t done it for the money. Maybe he had just needed a break from the West.

A hesitant knock at her office door brought her back to her surroundings.

“Come in, please.”

The door opened, and a small, timid man in coveralls and a too-large coat entered. He glanced around the room as if fearing a tribunal.

“Mr. Touschard?”

He nodded, eyes wide.

Switching to French, she asked, “May I call you Claude?”

Another nod.

“Please, have a seat.” She motioned toward a chair, in front of which sat a carafe of water and a set of tumblers of 1960s vintage glass that had come with the office. The entire CERN campus gave off that peculiar vibe of old and new, as though one had just emerged from a time machine in which someone had monkeyed with the controls.

Claude grasped the chair unsteadily and took a seat. From his file, she knew him to be in his late forties, though he moved like someone older.

“Water?” Sabine would have offered this poor man soup if she’d had it.

Claude reached for a glass with a quaking hand and, to her surprise, pulled a small bottle of white wine from his coat, unscrewed the cap, and poured himself half of it. He held the rest out to her, but she shook her head.

“I had this bottle with me in the tunnel that day, if you can believe it,” he said. “It’s time I be rid of it.”

Just as well that he drink. It looked as if the man could do with some psychological tenderizing. As he brought the glass to his mouth, she noticed on the inside of his wrist a small tattoo made up of four interlocking circles, each progressively larger in size. The smaller circles, she knew, represented the three injector tunnels that spun protons to increasing speeds before shooting the accelerated beams into the LHC. Evidently, Claude was sentimental about his job.

“Thank you for coming in, Claude,” she began, closing the file on Anderby and opening her laptop. “I understand you’ve been unwell?”

He took a long swallow of wine. “I’ve been in hospital. Not due to radiation, thank god.” He crossed himself. “Radiation levels in the tunnel drop rapidly once the Machine is off. The doctors say it’s exhaustion.”

“Perfectly understandable. It’s not often that such things happen in the course of a day’s work. Not even in my profession.”

His eyelids fluttered. “Yes. It was a shock.”

“I won’t make you go into all of it again,” she said gently. “Apart from your initial statement to the security office, we have surveillance stills from the tunnel itself. But if you’d indulge me with one thing…” She turned her screen around to face him and toggled between two still images of the tunnel. “I was hoping you’d be able to spot the difference between these two.”

The images, which had been shot from a ceiling camera several meters away from the scene, were time-stamped two minutes apart. On the left ran the blue pipe of the collider, and on the right, at the bottom of the frame, sat the slumped figure of Howard Anderby. The frames were nearly identical.

Claude peered at the screen.

“I really don’t know,” he said. “They look the same to me.”

“They do look similar, don’t they?” She paused to let him consider the shots again. “You know what I find helpful? If you pretend it’s one of those brainteasers. ‘See if you can spot ten differences between these photos’? But I’m asking you to find just one.”

Claude leaned in closer and squinted. “Well,” he said after several seconds, “there’s a sort of dark spot here, near the thermos.” He pointed to the ground on the far side of Howard, near his hip. In the first photo, the dark spot was there, and in the next it had vanished.

“That’s exactly right,” Sabine said. “It’s subtle, and unfortunately, the camera’s resolution, combined with the lighting of the tunnel, doesn’t allow for a clear view. But as you can see, in the second image, this rectangular shadow is very clearly gone. As you may know, the tunnel cameras snap an image every sixty seconds, right on the minute.” What she didn’t say was How the hell a world-class lab doesn’t have continuous video surveillance on its prized machine is beyond me. It wasn’t actually beyond her; being a Geneva native exposed to a fair amount of physics news, she knew that the bulk of CERN’s funding went into the collider itself. Besides, all one had to do was take a look around the place, at the peeling paint and aesthetics dating to the midcentury, to know that anything outside the mission at hand was extraneous.

“Because these shots are two minutes apart,” she continued, “it means there’s another between the two.” She hit a key and up popped a third shot, the back of Claude in coveralls, partially blocking the body.

“Those images were taken on either side of your discovery of the body,” she continued, “which means that mysterious ‘shadow’ was present upon your arrival. My guess is the shadow was an object. Any idea what it might have been?”

Claude swallowed and shook his head. “I… I can’t be sure. A phone?”

“His phone is here.” She pointed to a smaller object, identifiable from the headphone wire leading to Howard’s lap. “The phone was of no help, of course. Its contents were erased by the radiation blast.”

Claude nodded before turning to the windows. “Maybe he was enjoying music, at least, when it happened?”

Sabine followed his mournful gaze, which appeared fixed on the mountains. Or perhaps he was contemplating the tunnel that circled out from the lab to the countryside of the French border, smashing protons far beneath the feet of the unwitting shepherds, farmers, and townspeople of the Pays de Gex region. Not today, of course. Today, the collider was still.

Claude pulled a sandwich bag from a paper sack. “Sorry, my blood sugar.” He pushed the sandwich through the plastic, like a chef about to fill a pastry.

Sabine looked away, the smell of egg converging unpleasantly with the image of Howard’s body. She slid
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