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For C.P. Haynes. You’d be delighted and scandalized.









THREE YEARS EARLIER


Erin Monaghan


The bicycle pedal scraped under her sneaker, its rasp punctuating her hard breathing—ragged with excitement, with nerves, and with the effort of cycling up Sand Hill Road. Erin’s heartbeat steadied while she braced her body weight against the bar, waiting for a traffic light to direct her toward Innovation Drive and the Silicon Valley Linear Accelerator National Laboratory campus.


SVLAC: where quarks were identified, where cutting-edge research on the black hole information paradox was conducted, where new truths about humanity’s place among the stars stood ready to be revealed—


—and where Dr. Erin Monaghan would discover them.


She probably should’ve taken a taxi for her first day on campus, so she wouldn’t meet her new colleagues in her sneakers and with helmet hair, but Dr. Nadine Fong had recruited her straight from Stanford’s astrophysics lab for her doctoral work on gravitational waves, not her appearance. Anyhow, she’d be making contacts today that would affect her prospects in the physics field, and she didn’t want to dress in a way that might give the wrong impression and make her coworkers view her as a woman first and a scientist second. The traffic light turned green and she pedaled through the intersection, then up a last incline toward SVLAC’s research grounds.


“Identification, please.” A guard waved her to the window of a security gatehouse. She retrieved an employment letter from Dr. Fong on her phone, which authorized her to enter the campus today without a security badge. Messages chiming in from the Monaghan family chat almost hid the document, while the guard checked the name on the letter against her driver’s license. Nodding at the outpouring of well wishes, he motioned her forward a minute later. “Head left to the Science and Public Support building for your orientation.”


“Thanks.” She tucked her phone away, dodging bird droppings on the pavement and a few caterpillars dangling from the trees overhead as she walked her bicycle to a set of nearby racks. Yes, sneakers and a helmet had been the right choice. She locked up her rear tire, and the click of turning metal rotated the next several years of her life into position: department research on government-funded projects, but also her own individual inquiries into the space-time ripples created by colliding black holes. She’d study gravitational waves on the lab’s precisely tuned Laser Interferometer Gravitational-Wave Observatory—called LIGO for short—and probe the extreme edges of human understanding about the most violent and energetic processes in the universe.


So many unknowns, mysteries that only science fiction authors had dared to explore in the past—all this would now be her work. It didn’t seem real. But she could count the months of research, analysis, writing, and aggressive networking that had won her this recruitment to SVLAC’s Relativistic Mechanics group. Now she’d collect data alongside the leading minds in physics, including her department head and several other scientists whose work she’d admired for years.


Her nervous excitement spiking higher than ever, she ran a hand through her ponytail, wiped the sweat off her nose under her glasses, and was ready to greet Nadine Fong when her supervisor came rolling around the Science and Public Support building on a scooter. Dr. Fong nodded at her, skidded to a halt, and raised an air horn.


The noise was brief, but deafening.


Erin blinked in confusion until Dr. Fong’s voice cut through the echoes in her ears.


“Welcome to SVLAC, Dr. Monaghan. Sorry for the fanfare, but”—she pointed over Erin’s shoulder, where a flock of wild turkeys straggled away from the building—“the cafeteria’s upstairs, and they come pecking for scraps. We try to scare them off so they don’t leave feces on the pavement. Looks like you sidestepped the worst of it. Those sneakers were a good choice.”


Dr. Fong was wearing sneakers, too.


She found herself grinning now when she answered, “I’m excited to be here, Dr. Fong.”


“Call me Nadine. May I call you Erin? Good.” Propelling her scooter at a walking pace, Nadine gestured for Erin to follow her along a thoroughfare called Ring Road, then toward a squat cinder-block structure housing SVLAC’s Modern Physics department. She waved to a yawning woman shuffling back toward the parking lot with a danish and a coffee cup clutched in hand, identifying her as Dr. Martina Perez—“She’s coming off a night shift at one of the experimental halls”—before badging into the main entrance, continuing, “You’ll run through an administrative onboarding today, then meet the team for lunch and a tour of the campus. It’s a generic schedule for all new staff, though, so tell me if there’s anything in particular that you want to see.”


Erin couldn’t rearrange her giddy smile into a more professional expression as she entered the building. “I assume we’ll be touring our branch of LIGO, but will we also see the experimental hutches? The results from SVLAC’s prototype holometer could be groundbreaking, especially for Dr. Ethan Meyer’s work—”


“—on quantum mechanics?” Nadine paused while pointing out the office coffee station.


“Quantum mechanics offers a conflicting view of reality to our field, but Dr. Meyer’s research on practical quantum measurement is still incredibly elegant. Even if he theorizes that mathematical space-time is small, discrete, and probabilistic, instead of a large, smooth, deterministic continuum. I have some questions that I’d like to ask him about what the recent theories on quantum gravity could mean for modern physics.”


Nadine’s pregnant pause morphed into raised eyebrows. “You’ve done your homework, haven’t you?”


“Yes.”


“Of course.” She directed Erin down a hallway toward the central office bullpen, passing a closed door with an emphatic Do Not Disturb sign taped to its front. “Well, Dr. Meyer is finalizing a measurement report and also revising a paper with Dr. Kramer—Nature Physics—so he’s unlikely to be available for a while, especially since he’s off to Switzerland for two months after the resubmission tomorrow. Both men are perfectionists. I’m actually surprised that they even received a revise-andresubmit from the journal. Or that Dr. Kramer would deign to do—”


The next moment happened more quickly than a synapse firing.


The Do Not Disturb door swung open with enough force to drag sparks of friction from the industrial carpet. Arms stacked high with spiral-bound documents and what might’ve been an airline travel itinerary, a man stepped out into the hall, tripped over a loose extension cord, and plowed into Erin.


“Ah!”


Paperwork mushroomed into the air, reports landing heavily on her sneakers. Despite the joint impacts of the man’s shoulder and the documents, however, she managed to steady herself on a bullpen divider.


She didn’t fall.


But when she caught his startled gaze, she felt herself fall. Vertigo looped abruptly around her ankles and her stomach, flipping her over so that a burning nebula of color hit her cheeks, because: dark hair, finger-raked and needing a trim, stubbled cheeks, irises swirled with gray and blue, flecked in silver around blooming pupils, his fleece vest charged with static, data analyses spilling from his hands—


—and the title of his reports: “The Use of Interferometer Technology to Isolate Quantum Units in SVLAC’s Experimental Holometer.”


This was Dr. Ethan Meyer.


The Dr. Ethan Meyer.


Damn.


“Um. Sorry, do you need help with…?” She hoped she’d said something like that, at least. Something useful. She bent down and reached for a white paper.


“No, it’s fine. I…” His voice was low, rough with tiredness or too much coffee. Close, too. Dr. Meyer knelt to take the report from her and stacked it with the other documents.


She reached for his travel itinerary.


But so did he, and static from his vest or the carpet jolted between them, quick as the surprised glance they shared again, eyes widening now with shock or curiosity—


“The revised data exports for Nature Physics are ready, Meyer. Correct?”


His attention flashed past her at that, down the hall toward another voice addressing him with a question that apparently wasn’t a question at all. He blinked and instantly straightened from his hunch. His hand retracted into a fist when he answered, suddenly louder and clearer, “Yes. I finished them yesterday. They’re—”


“In my inbox?”


“Yes, and—”


“Right. Good morning, Dr. Kramer. Excuse us, Dr. Meyer.” Nodding at her colleagues, Nadine urged Erin up and away from a conversation that seemed ready to happen directly through her, sidestepping the papers and Ethan Meyer on his knees. She steered her instead toward a desk in the bullpen, where a Human Resources representative flagged them down. “They have their resubmission form to complete, and you have some onboarding paperwork. I’ll formally introduce you to the rest of the Modern Physics staff later.”


“Erin Monaghan?” The woman at her new workstation pointed Erin into a chair and indicated a series of virtual forms on the desktop monitor. “Sign and initial where indicated. Finance will want to record your onboarding hours and it’s the last day of the pay period, so please submit the documents as soon as possible.”


“I’ll be back at noon for lunch and the tour,” and Nadine left her to it.


Was Dr. Meyer still collecting his reports?


She couldn’t see over the top of her monitor and divider…


No: focus.


She swung her chair back to the desk. She could parse academic grandstanding and also outpace her second brother in speed-reading; boilerplate legalese shouldn’t prove too much of a time or content challenge. She crossed her legs on her seat and settled down to develop her carpal tunnel syndrome.


Conflict of interest form—initialed.


Release of liability for workplace injury due to wildlife encounter form, which mandated the distribution of a protective air horn to each staff member—initialed.


Employee handbook.


At over two hundred pages, she was still deep in the handbook’s anti-harassment section when the woman from Human Resources returned to squint at the forms that she hadn’t reviewed yet. “Ms. Monaghan—”


Dr. Monaghan.


“—it’s eleven fifty-five. Initial the rest of these now and I’ll send you copies to read through later.”


Not inspecting every inch of the fine print ran counter to her years of scientific training, and even more time spent as a gullible younger sister. But the Human Resources representative didn’t move away from her desk, and Nadine would be back soon for their team lunch. She forced a smile and made her mark on the employee handbook. Then, galvanized into action under the woman’s continuing stare, trying not to wonder if he would be at the cafe, she repeated a quick E.M. on the remaining documents, her initials whirring away into the ether as the seconds ticked down until noon.


“Done. Thank you.” The representative walked off, past Nadine returning to collect her employee.


“You survived? That’s always the worst part. But administration is a necessary evil.” Nadine shook her head at the retreating woman. “Now, lunch. The cafeteria in the Science and Public Support building makes a good curry on Mondays, if you can handle the spice—and you must be hungry after that digital sprint.”


“Curry sounds delicious.” It did feel like she’d been running trial time laps.


“We’ll take the scooters over and meet the team on the balcony, then. It overlooks the campus and the turkeys, so you’ll get an aerial preview of our tour track. We’ll visit the interferometer control room first, obviously, and then the klystron gallery at the linear accelerator…”


Erin followed Nadine from her desk while the last onboarding form flashed a notice of its successful submission. She would read the documents she’d signed when Human Resources sent them back again.


It would be fine.









TWO MONTHS LATER


Ethan Meyer


Having sat cramped in a middle seat for eleven hours with his knees bumping the tray table, his window-side neighbor standing up to pace the aisle every thirty minutes and his aisle-side neighbor muttering over a slide deck, Ethan had willed himself to snatch a few minutes of sleep during his return flight from Switzerland.


Mind over matter. Mind over matter.


He couldn’t afford to lose productive time in the office for something like jet lag, which should be well within his control.


Mind over matter.


He’d touched down in San Francisco’s pervasive summer fog late on Sunday night and arrived at SVLAC this morning before seven o’clock, eyes gritty, tongue thick, head tender, and ready to tackle Dr. John Kramer’s backlog of research and administrative needs. Not to mention, the follow-ups from his stint overseas. He’d already forwarded a list of new contacts to his supervisor. Now the process of outlining why Dr. Kramer’s finicky, experimental holometer was the physics field’s best chance at identifying quantum units of space loomed. The European Organization for Nuclear Research’s Large Hadron Collider hadn’t been powerful enough to generate the energy required to isolate those infinitesimal and hypothetical units, and maybe a machine with ten tera electron volts could do it, but the LHC at CERN was already the world’s most potent particle accelerator at just under seven tera electron volts. There might be a viable paper in contrasting its energy failure with the potential success of the holometer, however. Thank God Dr. Kramer had promoted him out of the bullpen and into an actual office last year. The months he’d spent untangling his supervisor’s data after Dr. Kramer’s spreadsheets went haywire from a virus-filled download had been worth every minute for the quiet he could now command with a closed door.


It didn’t matter that he’d had to tack his nameplate over the door’s existing designation as “Supply Closet.” Even if he’d had to move out several industrial shelving units to fit a chair and a convertible standing desk inside, it was still a closing, locking space. It was still his own office.


If he’d still been seated in the bullpen, though, would he have seen her again?


Strawberry blonde ponytail tilting past her flushed cheek and over her shoulder with a cascade of sweet, fresh scent, kneeling to organize his reports, dark eyes behind tortoiseshell glasses catching on his before swiveling to his research, lighting with interest—


But she hadn’t been wearing an SVLAC badge.


She might not be on the Modern Physics staff at all.


Or maybe she was just new?


Ping.


An incoming message chimed into his inbox before he could waver in his resolve not to crack open his door for a scan of the bullpen desks.


Dr. John Kramer (Urgent): Nature Physics Article


A muscle spasmed along his neck at the simple, innocuous subject line.


Frowning and wondering how long he’d be suffering cramps from his transatlantic flight, he opened the email. Its only content was a link to a Nature Physics paper proposing their methodology for measuring quantums of space—the paper that he and Dr. Kramer had submitted after a brutal revision process, just prior to his term at CERN. He knew every word of its ideas about measuring the universe’s smallest unbreakable unit of distance. He’d written them all, under Dr. Kramer’s first-author directorship.


He expanded the document and scanned through.


What the hell?


The paper was missing several critical revisions.


Those critical revisions—Ethan’s revisions—had been made late in the editing process, after he’d reconstructed a data set in Dr. Kramer’s section. Another virus must’ve disrupted several of his supervisor’s inputs, he’d assumed, given the mess he’d uncovered upon closer inspection during the revision work. Dr. Kramer had been occupied with negotiations for a high-profile collaboration with Lawrence Livermore National Laboratory, so he’d initialed the revise-and-resubmit form certifying that the necessary changes had been made, then instructed Ethan to manage them. Like many geniuses, Dr. Kramer was temperamental and secretive, but he’d trusted Ethan with revisions to his own work.


He’d been exhausted and ecstatic when he’d finally submitted the revise-and-resubmit form. Maybe he’d even be moved into an office with a window, he’d rhapsodized through his sleep deprivation.


Except that his revisions weren’t in the published paper.


No. No, fuck, no—


His fingers flexed over the keyboard in a futile effort to erase or at least mitigate the damage. But there was no time for that—for anything—because the door to his office swung open now, so hard that its mounted stop vibrated against the wall. Dr. John Kramer caught the rebounding panels on his palm, which quaked and stilled. Then he looked at Ethan.


“What happened, Meyer?”


“I…”


“This paper was published less than an hour ago.” Dr. Kramer took a step toward Ethan’s desk, voice neutral even while a vein ticked in his temple beyond a line of receding but immaculate iron gray hair. “Six o’clock Pacific time is nine o’clock Eastern. It would’ve been the first email in every subscriber’s Monday inbox.”


“Yes—” His own voice cracked.


So did Dr. Kramer’s neutrality. “Do you know how many calls I’ve already fielded, asking what idiocy has been published under my name?”


His stomach dropped, hard and fast.


“Explain this.”


“I… I sent the corrected version—” It didn’t matter what he had or hadn’t done, however, because the flawed Nature Physics paper was incontrovertible proof right now that he’d failed under his supervisor’s trust. That was the fact that mattered to Dr. Kramer. He swallowed the rest of his explanation with a jerky nod.


Explain this, Dr. Kramer had said.


He could. He had to.


He located the paper in his desktop filing system—correct, all revisions present—then ran a query through his email for a confirmation of receipt for the revise-and-resubmit form from Nature Physics.


The search was void.


He should’ve received confirmation on the date of his resubmission. But that had also been the day he’d left for CERN. He’d opened more than thirty actionable emails on that date alone: airport gate changes, first day itineraries, invitations to and solicitations for presentations, a map of the Large Hadron Collider with directions to his adjacent control room, and dozens of others. In the chaos, he hadn’t noticed the missing message from Nature Physics. He hadn’t checked his spam folder for it. That meant that he’d committed a scientific cardinal sin. He’d only examined the data he had, rather than considering what data might be missing.


“Well?” Dr. Kramer rapped his knuckles on the desk.


“Uh.” His gut tightened into a knot now as he opened his spam folder. He willed its list of messages to be irrelevant, useless, exculpatory. But the data didn’t lie: an automatic bounce reply for his revise-and-resubmit form from Nature Physics shone back at him, bold and unread. His index finger twitched, and the message opened.


Duplicate revision forms for papers submitted to Nature Physics will be rejected. Contact the journal through the general help center to provide further updates or corrections.


What?


He’d submitted his edits on the date of his departure for Switzerland. He knew he had. The link in his revision form attached to the bounce reply showed the corrected paper.


But when he returned to his spam folder, there was an earlier automated message. Sent the day before his own corrections, the reply confirmed receipt of Dr. John R. Kramer and Dr. Ethan Meyer’s revise-and-resubmit form. The paper linked in that form was a half-edited version, a draft from before he’d inserted Dr. Kramer’s reconstructed data. Certifying the updates, Dr. Kramer’s initials were present on the form from his preemptive signing during the Lawrence Livermore negotiations.


So were Ethan’s.


E.M.


And the most critical of his updates were missing.


“I don’t know what… I never would’ve submitted it like this.”


“But it was submitted, wasn’t it? Now it’s published, Meyer. Published under my name. Fix it.”


“I don’t know if I—”


“Fix. It.”


“I will.”


“Good.” Dr. Kramer turned on his heel. “Tell me when it’s done. I have damage control to do.”


The last time he’d committed a mistake under his supervisor’s name, he’d spent the subsequent two weeks running a punishingly detailed analysis on Dr. Kramer’s latest ideas about what lens materials were optimal for splitting lasers in the holometer. That error had been a miscalculation presented during one of SVLAC’s department-wide monthly research updates. An internal inaccuracy. But this? He’d just forfeited a solid portion of his own research hours for the next several months.


It was a learning opportunity. He knew he’d be grateful for it, once his anxiety subsided. Dr. Kramer was a brilliant scientist, and Ethan had benefited hugely from his mentorship, had even received opportunities to contribute to Dr. Kramer’s publications, but Dr. Kramer suffered no fools—he was right not to—and clearly, he’d either been a fool in his hurry to leave for CERN, tripping over extension cords, fumbling through his reports with a stranger, or…


No.


No, he’d submitted the corrected paper, and done it once.


His initials were on the form for the error-riddled version of his supervisor’s submission, yes. But he wouldn’t have signed off on it in that condition. Ever. So the conclusion remained: someone else had initialed the E.M.


He dialed the line for SVLAC’s IT department. “This is Dr. Meyer. I need a digital trace on a signature for a form sent through SVLAC’s email system. I’ve forwarded the document.”


“Received. Please hold, Dr. Meyer.”


He waited. One minute, two, and he reached for his daily sudoku calendar. His pen drafted in the numbers without pause, clean and easy, a precise grid of nines, then scrawled beyond the margins as two minutes became five. Seven. Nebulae formed and swirled, the ink pristine against the page but the lines edgy, restless—


“Thank you for holding, Dr. Meyer. The form you’ve provided was initialed by Dr. Erin Monaghan.”


“Monaghan?”


“Yes. Dr. Nadine Fong’s latest recruit to the Relativistic Mechanics group.”


He muttered his thanks and replaced the receiver.


Dr. Erin Monaghan.


He tabbed back into his inbox and queried her name. His search returned a few general departmental threads, but also a message directly from her. That email displayed a staff identification photo in the sender line.


Dr. Erin Monaghan wore tortoiseshell glasses.


Her.


She’d sent him an introduction. He opened her message too quickly, reading even faster. An explanation for why she’d signed his form? No. Her salutation was pleasant, however, while her recap of their run-in was honest and wry, and her comments about his work were complimentary… her many comments. She must’ve read every paper he’d ever published, including his graduate dissertation on hypothetical quantum measurement at Berkeley. Her inquiries about the ramifications of recent quantum gravity theories on modern physics were articulate and insightful.


But his frown deepened.


Because she hadn’t apologized for—or even acknowledged—what she’d done, and again: she was very, very familiar with his research. It didn’t matter that static had struck through every inch of his body from a brush of her hand. By signing his Nature Physics revision document, she’d stymied his progress for at least several months while he dealt with the fallout from the field, the journal, and Dr. Kramer. And her work on the interactions of matter within the space-time model was in diametric opposition to his.


His failure was to her benefit.


The data was clear.


This was sabotage.









PRESENT DAY


1


She’d beaten her own best time running the Stanford Dish trail this morning.


Erin’s legs quivered with exhaustion and sweat dribbled into her eyes as she grabbed her bicycle and pedaled back to Menlo Park. But she grinned up at the sky, its color just beginning to morph from gray to pink, to the smoggy blue and gold of a May sunrise over the East Bay mountains. She needed a shower, and also a celebration—she’d beaten not just her own record, but her brother Adrian’s, too.


Carrying her bicycle up her apartment’s exterior flight of stairs, mindful not to catch creepers of trailing bougainvillea in the spokes, she locked her rear tire to the railing, nodded at one of her roommates leaving for work while she shucked off her running shoes on the mat, then padded into the bathroom. The apartment on Live Oak Avenue was a three-bed, one-bath layout, which wasn’t ideal for three women and various partners who dropped by for the night, but the location was good, close to a weekend farmers’ market, public transportation, and Kepler’s Books, and they managed.


On a government salary, living alone wasn’t usually viable in Silicon Valley.


She dropped her sports bra and running shorts, slipped on a pair of rubber shower sandals—which she’d learned were a necessity second only to good headphones in a shared living situation—and stepped under a sluice of hot water. After luxuriating in the heat for a minute, she switched the temperature to tepid out of consideration for her other roommate, who would need to use it next. She was toweling her hair dry in her bedroom a few minutes later, while scanning through the influx of Monday emails flooding both her SVLAC and personal addresses, when a message chirped into her private inbox: Your Submission to Galactica Magazine.


Dear Aaron Forster,


We are delighted to inform you that your short story, “Pandora Rising,” has been accepted for publication. You will receive a complimentary copy of the next issue of Galactica Magazine, where your work will be printed. Our editors enjoyed your story and would be pleased to receive additional submissions in the future.


She’d done it.


She, Erin Monaghan—or “Aaron Forster,” for anonymity—was going to be a published author!


She’d submitted “Pandora Rising” to the Bay Area science fiction magazine almost three months ago, and had largely given up hope of hearing back from the editors by this point.


But now?


Her fingers danced over her phone, closing out her personal email and opening the Monaghan family chat. But before she could bombard her parents and brothers with multiple exclamation points, a notification from her SVLAC inbox zipped onto the screen under her thumb.


Journal of Supermassive Astronomy and Astrophysics: Submission Results


The peer review committee from one of the most prestigious, if admittedly niche, journals publishing work on large-scale astronomical objects and phenomena had completed its evaluation of her sole-author research paper—and on the same day that the editors from Galactica Magazine had also made their decision.


Oh, God.


Pressing her tongue against a slight gap between her front teeth and crossing her fingers and toes for luck—she would’ve crossed her eyes, too, if it wouldn’t have impacted her ability to read the committee’s decision—she swallowed, exhaled through her excitement at Galactica’s acceptance, and opened her second set of results.


Dear Dr. Erin Monaghan,


Thank you for submitting “Investigating the Impact of Tidal Disruption Events on the Axis Rotation of Galaxies Proximal to Black Holes” to the Journal of Supermassive Astronomy and Astrophysics. Following a process of peer review, your manuscript has been recommended to the journal’s editors for publication in its current form. No revisions are required prior to the appearance of the paper in the journal’s September issue.


We remind you at this time of the journal’s copyright and open-access policies, and request your signed author agreement by June 1st.


Regards,


Dr. Ronald Sams, Editor-in-Chief


Her paper was the result of years of experimental lab time and data analysis, assessing and describing the behavior of galaxies when nearby stars were consumed by black holes. It was the first sole-author piece she’d submitted for publication, and it had been accepted without even requiring revisions!


That wasn’t unheard of. But it was rare.


Almost breathless now with too much good news, she clicked back into the Monaghan family chat.


Erin


So, it’s a big day for me.


Galactica accepted Pandora Rising…


Erin


…and the Journal of Supermassive Astronomy and Astrophysics accepted my research paper! Next up: take down quantum theory and definitively prove the superiority of relativistic mechanics.


Typing notifications immediately bubbled across her screen; early morning on the West Coast was post-caffeine time for her family in Michigan and New York.


Mom


I’m so proud of you, sweetheart. I can never quite get my head around these competing theories, but it sounds very impressive.


Wes


That’s your scientific paper with an unpronounceable title about tides, right? You didn’t consult my professional expertise before you wrote it. I’m hurt.


She snorted, smiling, bouncing on the balls of her feet.


Erin


Only because you would’ve tried to shoehorn in a joke about starfish.


Wes


It would’ve been hilarious.


Erin


Scientists famously have no sense of humor.


Wes


I guess you’ve just proved your point. And scientists also have no ability to simplify their research for the layperson. Mom, here’s the plain-language version of what our Dr. Monaghan has been spouting off about for the last ten years. Relativistic mechanics plays well with gravity, planets, and galaxies. Quantum mechanics deals with matter on an atomic scale. But the logic of relativistic mechanics falls apart if it’s reduced down to the quantum size of things, and if you try to apply quantum mechanics on a cosmic level, that fails, too. Plus, everything goes sideways for both of them when their different explanations about the behavior of matter collide around Erin’s black holes. They’re separate theories of reality with separate formulations. It’s all still physics, though.


Mom


That’s helpful, darling. Thank you.


Erin


Don’t listen to him, Mom. The relativistic versus quantum mechanics debate is much more complex and interesting than that.


Wes


But stripping away your fancy jargon, does my breakdown make sense?


Erin


No!


Erin


…sort of.


Erin


Fine. Yes.


Adrian


Great. But can we leave any leftover litigation between you two to Dad? It’s always going to be too early for this topic.


Erin


Fine!


Adrian


Now, back to your story. If you didn’t negotiate a contract of at least five figures, we’ll need to talk. (Seriously, though: science and all, I’m happy for you, Frizzy.)


Erin


I’m happy for me, too. Because I also beat your Dish time this morning.


Adrian


WHAT?!


Wes


Is this story going to the sci-fi magazine that wanted you to add tentacles?


Erin


Not yucking your yum, but I turned that option down. You’re the one with experience, anyway. Not everyone has gone sea diving to photograph octopuses. Why don’t you write it?


Dad


What about tentacles?


Wes


Never mind, Dad.


Erin


Ignore him.


Dad


Well, good job, kiddo.


Erin


Thanks. I need to head to the lab, but I’ll be on our call later.


Adrian


Good. I’ve got some questions about the route you took on the Dish.


Erin


I’m sure you do. Bye, slowpoke!


Adrian


I have QUESTIONS.


The conversation pivoted away to Robert Monaghan’s progress on the model train track he’d begun to construct through the back garden of their house in Grand Arbor. Laughing over Adrian’s competitive outrage, she turned to her messages with Martina Perez while she shimmied into a pair of jeans and combed her damp hair into a ponytail.


Erin


I have exciting news! (How was your shift?)


Martina


Did you find an error in Ethan Meyer’s latest data set? (Ugh. A couple of grad students kept trying to enter an accelerator hutch while the machinery was active. I had to babysit and adjust beam quality at the same time. So tired. Heading home now.)


Erin


As if he’d ever let me see his raw data. Jerk.


No—it’s even better than that. (Get some sleep!)


She whirled up a protein smoothie in the kitchen, then hurriedly brushed her teeth before another roommate stumbled into the bathroom for a shower, texting one-handed and spraying toothpaste in her glee.


Martina


What could possibly be better than spotting flaws in his quantum research? Unless you got to spot it publicly?


Erin


Two things. Having a sole-author paper published in the Journal of Supermassive Astronomy and Astrophysics, and having a short story published anywhere. Now… drumroll, please… Galactica Magazine said yes—and so did the journal!


Martina


What?! Oh my God! Both at once? That’s great, Erin! Much better than finding a data flaw.


Erin


They’d all be about equal. But yes, I’m so excited!


Martina


I want full details this evening.


Erin


Definitely.


With that, she shouldered her jacket and backpack, ferried her bicycle back down the stairs, and sped off for SVLAC alongside a cavalcade of commuter cars rumbling up Sand Hill Road. She waved to a guard at the campus gatehouse, flashing her employee identification badge and another smile, and grinned wider still when she passed through the parking lot outside the Modern Physics building.


Ethan’s car wasn’t there.


She’d beaten him to the office on the last Monday of the month, which meant that she’d get to schedule her next five weeks of lab time in the experimental halls before him. Numerous graveyard shifts with the machinery during her early tenure at SVLAC had taught her the importance of punctuality on scheduling day, and the even greater importance of getting her hours scheduled first.


Of course, it was his sleight of hand several years ago—her work calendar had inexplicably switched its a.m. and p.m. listings, so that a normal lab time selection of twelve noon on her calendar view became midnight on the scheduling sheet—that had brought her into contact with Martina Perez during one of the night shifts; as an operator in the experimental halls, Martina worked a brutal rotating combination of three fourteen-hour days on and four days off per week. But the fact that Ethan had inadvertently introduced her to her best friend was cold comfort.


To think, she’d once anticipated sharing theories with him!


Had been so flustered when she’d collided with him…


Well, Ethan Meyer was late to SVLAC, she’d beaten her own Dish run time, her work would be published in both Galactica Magazine and the Journal of Supermassive Astronomy and Astrophysics, and it was a beautiful, beautiful morning.


Waving a greeting to her fellow early birds as she passed the Modern Physics coffee station and kitchenette, she sat down at her desk, tugged her utility jacket off over her light taupe sweater—SVLAC’s air conditioning was vicious—forwarded her paper acceptance email to Nadine with a few lines of gratitude for her supervisor’s support, double-checked her research plans to gauge whether she should book one weekly slot or two on LIGO, then opened the scheduling calendar.


Calendar: SVLAC East and West Experimental Halls Lab Hours


Before she could select her date and time, the grid flickered under her cursor and closed. SVLAC’s IT equipment was old and sometimes cranky. She sighed and opened the calendar again. It froze. Then it disappeared from her monitor altogether. She tried a third time with crossed fingers. It refused to open at all.


“Damn.”


Muttering under her breath, eyeing the clock, she scanned her unread emails for an explanation from the IT department about the program’s failure, ready to write a very precise, very displeased message if no information was forthcoming, and—oh.


To the SVLAC research community:


The Silicon Valley Linear Accelerator National Laboratory was the recipient of a malware attack this morning. The attack failed. However, SVLAC’s systems will be restarted out of an abundance of caution, with new security measures installed during the process.


The reboot will take place at 6 a.m. Pacific on Monday.


Email and internal messaging systems will be prioritized for restoration and are projected to be live by 6:45 a.m. Pacific, but the scheduling calendar for SVLAC’s experimental halls will be unavailable from 6 a.m. Pacific through 6 p.m. Pacific (approx.). Please submit any lab time requests prior to the system reset at 6 a.m. Pacific.


Regards,


IT at SVLAC


The IT department had sent this critical information at two o’clock in the morning. The rush of other Monday emails had pushed the message out of view in her inbox… and it was already after eight thirty.


Erin bolted up from her desk.


She hurried back past the coffee station, out the building’s main entrance—Ethan Meyer’s hatchback was in the parking lot now, alongside a shuttle bus ferrying SVLAC’s new cohort of interns to the campus—and over to an adjacent cluster of IT buildings, which housed the technicians, their servers, and SVLAC’s technical library.


“Good morning.” She brandished her badge past the scanner for entry and attention as she stepped into the technicians’ domain. “I need to be added to the lab calendar. I didn’t see your email about the malware attack and system reboot until just now. If you could slot me in manually for the LIGO control room, that would be helpful.”


“You only read the email about the system shutdown… now?” A technician seated at the support desk glanced up at her badge-waving. He paused a Linux tutorial window open over a scroll of running reboot code with a meticulous click before extracting first one earbud, then the other. He wound up the headphone cords in a circle on his desk. “And you want to be manually added to the scheduling calendar?”


“Yes.”


“Our email was clear about completing your time requests prior to six o’clock.”


“I know that. But it was sent at two o’clock, and I just saw it—”


The technician shrugged. “Should lack of planning on your part constitute an emergency on mine?”


Who in their right mind would check for IT emails at two o’clock on a Monday morning?


But the seconds were ticking by, so despite her frustration, she smiled, leaned forward over the support desk, and said, “The malware attack was an emergency for you. Scheduling my lab time isn’t. I realize that. But it’s urgent for me, so I’m asking: could you please add me to the schedule?”


She waited, continuing to smile.


It felt like hours before eventually—eventually!—the technician sighed. He scrubbed a hand over his cheek, elbow knocking his headphone cords askew. “Sure. Yeah… look, it was a long night. I’m not in a great mood, and this Linux tutorial is complicated as hell. Sorry. What’s your name?”


“Dr. Erin Monaghan.”


“All right. Now, from the backup…” he closed his tutorial and pulled up the pre-reboot legacy schedule, “…it seems like I can fit you into the Matter in Extreme Conditions control room for LIGO on Tuesdays from twelve midnight to twelve noon.”


“There’s nothing from twelve noon to midnight?”


“No.” He tilted his monitor toward her. “The instruments will be tuned to the Quantum group’s holometer during that block.”


Of course.


Half of the East and West Experimental Halls’ control rooms were routinely out of order with software or instrumentation breakages that a government-funded lab had no money to fix. So cables patched the readings from various experimental hutches and distant machinery—like SVLAC’s branch of LIGO—into a few overburdened control centers.


And LIGO shared a control room with Ethan Meyer’s holometer.


“How about any other day?”


“This is the only slot left.”


“But I should count myself lucky to get a full twelve hours at this point, right?”


Her smile was bitter as she thanked the technician and returned to the Modern Physics building. Of course, Ethan had the better time. Now she’d have to see him not just in the office, but in the experimental halls, too! Once, she would’ve been thrilled. But that was before she’d known the truth. Now? A nightmare. She smacked her keycard into the entry scanner and bulldozed back toward her desk, passing the coffee station again—


—where Dr. Ethan Meyer stood leaning against the counter, waiting for the appliance to finish brewing his drink. He brushed his slightly too-long hair past the pencil tucked behind his ear as he examined a selection of oat, almond, and soy milks, and his gestures were unrushed while he retrieved a steaming coffee mug from the machine and added a splash of creamer. His stir stick made an irritating click, click, click against the ceramic. When he glanced up to toss it away, straightening to his full height and turning from the counter in her direction, she scowled at him.


Ethan’s eyebrows lifted in parallel with his coffee mug. Through a coil of steam, he took an evaluative sip, scanning her flushed, angry face and fisted hands. A dot of oat milk clung to the stubble beside his mouth. He nodded, gaze hooded and lazy. “Monaghan.”


One press of a scheduling button, one word, and he’d ruined what should’ve been a happy, happy day!


She snatched a mug from a nearby shelf and thumped it into the coffee machine. Erin jabbed a few buttons at random. She crossed her arms while the appliance sputtered and spewed.


“What were you doing awake at two o’clock this morning?”


[image: Illustration]


Espresso shots fired into Erin Monaghan’s mug.


What were you doing awake at two o’clock this morning?


Even articulating her surname with the required sarcasm had been a struggle in his exhaustion, but now her voice and the artillery of the coffee machine wrenched Ethan into alertness.


Bunsen had eaten something disgusting in the park yesterday, so he’d been awake until almost five o’clock cleaning up the golden retriever’s vomit. Yes, he’d slept less in the past, on some insomniac nights… but he’d usually been lying down for at least a few hours. Hell would freeze over before he’d share that information with Erin, however, who glowered up at him with a curled lip and dark, flashing eyes—though not very far up because, even in sneakers, she was barely three inches shorter than his six foot two—as if she’d like to shove him into SVLAC’s Matter in Extreme Conditions hutch, power on its faulty X-ray, and roentgenize him. Steam from the milk frother streaked her glasses while her glare narrowed at his silence.


He took another insouciant sip of lackluster coffee, just to frustrate her—and then his brain caught up with the implications of her attack. Right, the calendar shutdown. Being awake for IT’s scheduling email had been the one saving grace from last night.


That, and the fact that his rental’s floors were hardwood, not carpet.


“You got on this month’s lab time schedule. What were you doing awake at two o’clock?”


Why not let her think that he was so dedicated to his research that he remained conscious and watching for work emails at two in the morning? It had happened before. Ethan shrugged under her accusatory stare.


“It’s probably fine if you’re lackadaisical about scheduling your hours, Monaghan. Relativistic mechanics is a relic. All other modern theories include quantum effects. So it’s not very important for you to publish any new research. You don’t need fresh data.”


Erin snatched her mug from the machine. “You have no idea what my research or publishing situation is. The Journal of Supermassive Astronomy and Astrophysics just accepted my sole-author paper on tidal disruption events—”


“Sole author? Good for you. But that publication has a readership of—what? A hundred people? Not much reach in the field, and not much opportunity for citation. Not like Nature Physics or Reviews of Modern Physics. And you still have…” he paused, “six papers to my seven.”


“I’d much rather have just one sole-author paper published in any journal, if the alternative is being Dr. Kramer’s lackey and second author. No matter how many publications that position got me!”


He took another sip. “A publication is a publication. Numbers don’t lie. You’re behind.”


“You’ve had access to the lab machinery for more months than I have—and anyhow, LIGO’s database takes time to update with all the readings coming from Washington and Louisiana, so my exports take longer to render than your holometer’s isolated data sets—”


“Excuses? I didn’t expect that,” and he watched, satisfied, as the annoyed color on her cheeks seeped lower to stain her throat.


“I’m not making—” She took a swig of her own brew, and choked.


“You put in four shots of espresso,” he told her, smirking at her contorted face. “I thought you might’ve been trying to boost your productivity, to make up for lost time in the experimental halls, but now it’s clear that—”


“—that unlike you, since it seems you’re just going to harass people at the coffee machine all morning, I have a sole-author paper accepted for publication—and things to do,” and then she strode away, pausing only to empty her noxious concoction into the sink.


Laughter rose up in his chest. But before he could call out after her with one last parting shot—something clever, he didn’t know what—Dr. Tomasz Szymanski entered the kitchenette with yesterday’s mug in hand.


“Dr. Meyer,” and a nod.


“Dr. Szymanski. Late night?” Still smiling, he gestured at his colleague’s mug, which bore telltale rings of dried coffee.


“I have not yet gone to bed, and I have just now returned to my desk. I have been in the West Experimental Hall since yesterday morning. It is the last day of my data collection cycle. I have been busy. As have you, I see.” Szymanski nodded after Erin’s retreating figure. “She is angry again, yes?”


“Isn’t she always?”


Pushing back his sandy hair with a shrug, Szymanski rinsed his mug and placed a fresh one into the coffee machine. “What is the trouble today?”


“The scheduling calendar for lab time is down. She probably didn’t get a slot. Or if she did, not one that she wanted.”


“Hmm.” Szymanski selected his creamer. His tone was very bland when he inquired, “Dr. Meyer, you did not break the calendar for her?”


Coffee sloshed over Ethan’s mug onto his thumb. “What?”


“You did not break the calendar for her?”


“No! I’d never intentionally inconvenience a colleague that way.”


“Any colleague but…”—Szymanski dusted cinnamon over his drink—“…Dr. Erin Monaghan?”


He’d phrased it as a question. It wasn’t. Fastidious Szymanski wouldn’t make such a claim without data to back it up. Ready data, and plenty of it. Three years of evidence was incontrovertible proof, Ethan had to admit. But then, he’d never denied the facts. It wasn’t as if he was the only guilty party in the situation, either.


Erin Monaghan had caused so much damage by signing her tricksy initials—


God, when he’d been at CERN, he’d actually anticipated seeing her again.


He hadn’t known who she was, though. What she was like. What she’d done.


Idiot.


It had taken him months of sleepless nights to alleviate Dr. Kramer’s displeasure over the Nature Physics fiasco. He’d explained the revision error to the journal’s reviewers, of course; they’d identified problems in the paper’s data upon its initial submission, although with a name like Dr. Kramer’s listed as the first author and his sign-off on the revisions, they likely hadn’t reviewed the edits as closely the second time around. That was a procedural failure on their end. It was no use blaming the reviewers, however, because Dr. Kramer blamed Ethan.


That would’ve been bad enough—very, very bad—but there had also been the accompanying fallout of damage to Dr. Kramer’s professional standing from the publication, which had cost him his collaboration with Lawrence Livermore National Laboratory. After his testy exchanges with the Nature Physics reviewers, Ethan had put his own holometer lab time on hold and spent six months running calculations on a variety of Dr. Kramer’s other quantum hypotheses in an effort to regain even a modicum of his department head’s confidence. The formulas still haunted him.


In his frustration and fury during those first horrible days after the paper’s release—it had been retracted, but the harm had already been done—he’d reacted to Erin Monaghan’s sabotage with his own machinations around time zones and the lab time schedule. A quick switch between a.m. and p.m. on her calendar when she was away from her desk had been so easy.


Only later, after he’d slogged through the backlog of emails accumulated during his stint at CERN, had he located a note from Human Resources, alerting him about a document signing mix-up in Erin Monaghan’s onboarding process two months before.


We apologize for the glitch, and trust that the situation has not caused you inconvenience.


Erin Monaghan had received his revise-and-resubmit form for Nature Physics from Human Resources, and she’d signed it. Maybe she hadn’t actively intended to obstruct his work at that point, but she also clearly hadn’t read the document’s contents, evidence of a sloppy process from the beginning—and now?


The mix-up had caused him inconvenience.


It still was.


Because the p.m.-to-a.m. calendar switch-up might’ve seen the situation conclude on frosty but final terms, except that Erin had discovered and retaliated to his sabotage in kind. A few weeks later, she’d mistakenly received his holometer data from the West Experimental Hall, due to that unfortunate similarity in their initial-based SVLAC emails. Rather than just forwarding the information to him, she’d run a binary program on a single file to switch its zeros and ones before she’d passed on the full set of spreadsheets. He’d identified her vandalism and resolved it prior to the data erasure that occurred monthly in SVLAC’s outdated digital storage system to accommodate all new exported files, but then he’d spent several days checking his other spreadsheets for damage… which turned out to be nonexistent. She’d made him waste his time. And that had led to an ever-escalating war over the past three years. Lab time, funding, visibility with SVLAC’s directors—they jockeyed for everything, all means fair and all tactics employed—


“Any colleague but Dr. Monaghan,” Szymanski repeated, recalling him from his unpleasant retrospection. He retrieved his coffee and left Ethan to his frown. “Good morning, Dr. Meyer.”


It hadn’t been a good morning before—except for when he’d set Erin back on the wrong foot and seen her choke on her espresso—and it certainly wasn’t now. Ethan stalked off to his office. Instead of talking with Szymanski, he should’ve been starting an application for the annual Eischer-Langhoff Grant in Physics—prestigious, competitive, lucrative, notoriously difficult—to fund his and Dr. Kramer’s next year of research. Volatile markets and an economic downturn had vaporized several sources of SVLAC’s anticipated funding, and the lab’s operational funds from the Department of Energy were stingy at best, not enough to fund fixes for the out-of-order control rooms and lab hutches, let alone his experimental work.


Working for a National Lab offered a high degree of research freedom, but not as much funding as he would’ve had in private industry, as his parents never failed to remind him.


A noisy typing clack, clack, clack sounded from the bullpen while he unlocked his office.


“Sole-author Erin” was likely applying for the Eischer-Langhoff grant right now, too.


He swung his door closed and bypassed his ordinary morning rounds of sudoku and sketching, locating the link to the grant application in his email instead, bending to follow the message as his standing desk spasmed into an unprompted descent. He grabbed his roller chair without looking, slung his fleece vest over the back, and took his seat while the desk locked in its new height. Then he reached for his noise-canceling headphones. He’d start on the grant today and have a working copy by the end of the week.


Before he could tune his hearing to white noise or begin entering justifications into the grant’s “Need Statement” field, however, a new message appeared in his inbox: Your Submission to Galactica Magazine.


Dear Bannister,


We are delighted to inform you that your pen and ink illustration, “Hunger,” has been accepted for publication. You will receive a complimentary copy of the next issue of Galactica Magazine, where your work will be printed. Our editors enjoyed your art and hope that you will consider participating in Galactica’s anniversary artist–writer collaboration later this year.


A smile broke through his frown—until he sobered at the chatter of his rival loudly, emphatically, tauntingly discussing her research paper’s acceptance with Nadine Fong, debating the possible leverage that it gave her funding pitch in the Eischer-Langhoff application. She seemed to be speaking directly outside his office, in defiance of his closed door.


But at least Erin Monaghan couldn’t ruin this for him.
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“How’s your work on the grant coming, now that you can cite your pending paper as evidence for the funding req—ugh, she’s kicking.” Nadine eased down into a chair, one hand splayed against her spine and the other cupping the swell of her belly. She grimaced at Erin across her desk. “Sorry. Staying until the end of the quarter’s funding cycle seemed like a solid choice when I was still early in this pregnancy, but now…”


“Can I get you anything?”


“No. Just take my congratulations on your paper, then update me on our latest binary pulsar data and your grant progress before I have to run for the bathroom.”


“I’ll make it quick.” Erin enlarged a summary table and turned her laptop toward her supervisor. “Our current group research is on two compact neutron stars orbiting each other in a star system. One of them is a pulsar, which emits a tight beam of radio waves. Here’s the exciting part: our newest batch of data shows that we can replicate the exact frequency of the pulsar’s waves in the lab. Instead of needing to locate and measure other neutron stars in the wild, we can model different levels of gravitational force coming off them and test our theories about their radio waves functioning as an interstellar energy source—all in-house.”


“That’s excellent news. Good work.”


“The credit goes to the department. I made these tables, but since I’ve been busy with LIGO, it was Dr. Rossi and Dr. O’Connor-Young who ran the labs. You’ve attracted top talent, Nadine.”


“I headhunted you. Sole author,” with a nod. “That’s made all the difference. I promise you’ll have support on LIGO soon, too. When there’s funding for more staff, anyway. But the existing group will be in good hands while I’m out.”


Thank God Ethan wasn’t under Nadine’s departmental jurisdiction. He never would’ve submitted to Erin’s leadership, however temporary. Those snide comments about her research history, his easy dismissal of her paper’s acceptance by a publication that he considered too esoteric to be a threat, his laughter when she’d taken her gulp of espresso shots—


Opening her work on the Eischer-Langhoff grant, she jammed a finger against the laptop’s trackpad. Her knuckle cracked. “Now, the grant.”


“How’s the application this year? Horrible like always?”


“No, it’s fine. Or it will be, since I can cite the experimental methods in my paper to justify my funding needs.”


If only she could be so certain of besting her rival.


She reviewed her progress—the form wasn’t due for more than a month, and she was ahead of schedule—and noted the areas where she’d reference her own work on methods and cost breakdowns, then waved Nadine off to the bathroom. Rubbing her finger, she returned to her desk and ran through a data collection plan for her obnoxious Tuesday lab time with the interferometer. At least Martina was scheduled to be the operating technician for her shift. And given the hour, maybe there wouldn’t be as much signal interference from the Bay Area’s ubiquitous traffic to scrub from her exports.


But her knuckle hurt, and she couldn’t call up much excitement at this silver lining.


The lab time scheduling fiasco had been bad, but running into Ethan had been much worse. Today, of all days!


That publication has a readership of—what? A hundred people?


Ethan Meyer wasn’t human. He couldn’t be. With his insanely productive publication history and his evidently equally insane sleep habits?


He was an automaton, all inputs and outputs.


So many outputs.


It seemed impossible that she’d once hallucinated him as human and even attractive, that he’d once left her breathless.


Before—everything.


She glowered at a neglected air plant hanging from the wall of her cubicle. It was shedding fronds into a mug filled with pencils and emblazoned with the slogan “It Ain’t Easy Being Write.” Her brothers had given it to her after a heated Monaghan family trivia tournament, which she’d lost at the age of twelve after being asked to name the winner of the 1953 Hugo Award: Alfred Bester. She’d kept it on display all these years in defiance…
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