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Enter the SF Gateway …


In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:




‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’





Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


Welcome to the SF Gateway.







PART I


Glitch




If you don’t make mistakes, you’re not working on hard enough problems. And that’s a big mistake.


– FRANK WILCZEK, PARTICLE PHYSICIST
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Alicia was irked, not exactly a rare event. She glared at the thin man across the desk from her and wondered if he was being deliberately irritating, or whether this was just his best-of-the-menu personality.


‘A stop order on my experiment?’ She repeated his words scornfully.


‘On any uranium run.’


‘They’re gonna stop the whole damn Collider?’


‘There’s the final A-3 safety review—’


‘Done!’


‘But not completed and filed.’


‘What? You want all the paperwork?’


‘Hey, I don’t wanna rain on your parade …’


Had this man actually said rain on your parade? He should be in a museum. ‘It’s the lawyers, right?’


A Long Island judge had leveled a stay order on the Lab, active until yet another environmental impact report got done. Suffolk County was a hotbed of worriers; they had once shut down a five-billion-dollar nuclear power plant.


He gave her a smile like wilted lettuce. ‘I’ve got to certify on it, then boot it over to Legal, and they certify to the judge.’


‘I thought that was all a done deal.’


Hugh Alcott held up a thick packet of paper. She recognized the safety report from the manila jacket. ‘There’s some technical detail missing.’


‘The background data? I was told the Lab would pony that up.’


‘That’s your job, I think.’ He was known as the Safety Nazi for his unshakably banal, hedgehog manner and now he gave her the blank safety operations officer gaze. ‘I suppose I could check with—’


‘The whole damn report was supposed to go through yesterday.’


He stirred uneasily in his standard-issue desk chair. She could tell he did not like being seated while she stood, especially since she was taller than he was anyway. He scratched absently at his ear and she noticed that today’s hairpiece was a demure Tom Cruise ’95 model. She had seen so much of this guy, he was repeating on rugs.


‘I think we’ve really got to dot the i’s on this one.’


Alicia turned, crossed her arms, and made herself look out Alcott’s window. Eastern Long Island, early spring, grass just peeking out of the brown mud. Truck ruts rather damaged the view of pine trees and soft, cloudy sky. She had lived in the East and a familiar sensation came over her whenever she visited from California: here was a place with its edges worn off. And she preferred edges. Still, she was close to blowing up all over Alcott, so she let five seconds of stony silence go by in hopes that would help. Ever since she had moved out to California, she found it harder to work with East Coast types. Her home campus, the University of California at Irvine, worked in subtly different ways. When she flew back to Brookhaven to work, she had to retune her social responses. She turned back, arms crossed tightly across her blue work shirt, and said clearly, slowly, ‘Look, I’ve – we’ve – planned for years to use uranium on this run.’


‘Yeah, I know all that, but my point is, this suit—’


‘Uranium is the point! The review committee said, “Put all the details in and we’ll get it cleared.” In one shot, they said.’


‘Then you’ve got to expect delays.’


‘But we’re ready to run! My team’s all set up—’


‘That was a mistake by Operations.’ He blinked owlishly. ‘Not my department.’


‘You said this would all be done a month early!’


‘That was before the Friends of the Earth filed their suit. Again, not my department.’


Not my department, said Wernher von Braun, she thought skittishly. I just shoot them up. Who cares where they come down?


‘I have to start running. If I lose my time—’


‘You should have anticipated delays in agreeing to your scheduled run time,’ he said, another standard phrase. ‘You’re getting a one-week window, the only experiment operating, while the big detectors do maintenance away from the beam. You understood—’


‘It’s your fault, damn it.’ She bit her lip to stop from saying more, but the tone in her voice had already done the damage.


Alcott’s jaw hardened until she half-expected to hear his teeth burst one by one, like enamel popcorn. ‘It’s a poor workman who blames his tools.’


‘Even your clichés don’t make it!’


His lips compressed to a white line. ‘Look, this isn’t about anything else, just regulations, follow-through—’


‘What “anything else”?’


‘Your being black, I mean.’


Silence for two heart thuds. ‘I didn’t think it was,’ she said more stiffly than she had intended.


‘Good. You’re just another facility guest, see? And until your tech detail is complete—’


‘I never expected otherwise,’ she murmured carefully, noting that he said ‘guest’ rather than ‘user,’ which was the common term.


‘I mean, you got bumped up some because of those minority scientist points that got added to your group’s proposal.’


‘Okay, okay!’


Then she was out of there, before she could say anything more and louse things up even further. Her lab boots clicked on the concrete, tick-tick, wasting time.
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She worked off her anger by biking the whole distance from the health, physics, and safety building to the collision hall. On top of the administration building loomed a vast satellite dish, like half the discarded bra of a giantess. It carried the data link to physicists around the world, those who could collect measurements and analysis from the accelerators, archived here and available over the Internet, without ever leaving their snug offices. It saved a lot in airline tickets.


A cool breeze whipping by reminded her that spring was still laced with chilly air skating down from Canada. The gust unfurled her bun and sent tendrils playing about her face. She felt she must look even more peculiar than usual, a big black woman with the classic African bulging bust and rear, a blob bobbing along on a spindly bike. Definitely out of place on Long Island. She had never entertained the slightest hope of resembling the willowy models of Vogue; those she regarded as aliens from another world, whom all true human females hated.


She zoomed on her beat-up bike alongside an enormous grassy berm, nearly four kilometers around and buried in the sand and stone of Long Island. Slanting morning beams highlighted the immense curve of the Relativistic Heavy Ion Collider, a giant swollen wrinkle. She had used the acronym RHIC, pronouncing it Rick, for so long that she thought of it as somehow male. Taking in deep breaths, she coasted amid pine trees just showing the light green tips of new growth.


Patches of the berm were bare, the residue of gasoline some vandal had sprayed. When the damaged areas were found, the more vocal environmental groups had publicly wondered if they were due to radiation from the accelerator. Page one stuff indeed. Chemical analysis killed that theory a week later, back on page twenty-eight of The New York Times. Still, the Lab had a continuing problem with hot-eyed ‘enviros’ who wanted the Lab closed forever, even though it did a great deal of medically directed research using high-energy sources.


Gray concrete framed the delivery bay of her experimental station, one of the six where particles collided along the circumference. Teams of resident scientists and outside users combined here to study the myriad effects of particle collisions. Threading among huge apparatus, she went past the Northrup Grumman magnets, long sleek cylinders. No humming, only the chill of cryogenic cool. RHIC needed nearly two thousand of these superconducting particle guides, and it had turned out that an aerospace company knew best how to make so many. With half a billion bucks of building budget, RHIC had entertained many industrial suitors.


She weaved among the necessary clutter of ongoing experiments. Most people envisioned labs as tidy and clean, with white-coated scientists working alone, making careful, meticulous movements. Experiments in nuclear and particle physics were big, often noisy, and where neatness didn’t matter, fairly sloppy. Big steel racks packed with instrumentation crowded together, some out of alignment. The odor of oil and shaved steel hung everywhere. Makeshift wooden housings covered thick bunches of wrist-thick electrical cabling. Some cable bunches were so fat that little ladders had been passed over them for foot traffic. Necessary chaos.


Through her pique she reminded herself that she was damned lucky to even be here. A lot of talented physicists were selling stock options over the phone or pursuing exciting careers in sales management. She had gotten in on the ground floor, working as a graduate student in the UC-Berkeley team that helped build one of the detectors. When the accelerator fired up for the first time in 1999, she had staked claim on her own patch of conceptual turf, and now that was paying off.


Of course, in 1999 they had just turned the Collider on for a few hours at low intensity to meet the schedule, then shut down. That let the Lab accountants use the operations budget to finish actually building the machine. Nobody dared run overbudget, not after the Superconducting Supercollider debacle in the early 1990s.


Even now, the place had a slapdash feel, with pipes wrapped in metal foil held by duct tape. Nothing worked or looked better than it had to. Results mattered – period. This was one of the few spots in the world where any big physics got done any longer.


Brookhaven had its own rugged spirit All the major racetrack accelerators in the world went clockwise, except Brookhaven’s ‘feeder’ accelerator; the full RHIC was a Collider, with beams running in both directions. Still, people from Fermilab and CERN joshed them about their ‘backward ring.’ So someone regeared the Lab clock so it ran the other way. Then they could boast that they had the only accelerator ring that ran clockwise – by their clock.


Granted, Brookhaven National Laboratory was stuck in a pretty boring part of Long Island. This far out from the city, people thought of quality entertainment as a six-pack of Coors and a bug zapper. Not that surroundings mattered to her or the other Lab physicists; all people did here in the Physics Gulag was work, anyway.


Example A: her postdoctoral student, Zak Nguyen, hunched over a screen. ‘Got those calibrations done,’ he said by way of greeting.


‘Great, great,’ she said uncomfortably. He was ready to fly on his first run, had chattered incessantly about it on their flight together from California. Among the seasoned technicians and physicists here, he was an awed neo. She had to let him down softly.


‘Source conversion is nearly finished, the ion guys say.’


‘Good, good.’


Zak grinned. He looked eager and thrilled but trying not to show it, like a puppy in a new home where nobody had much time for puppies. ‘They’re giving us plenty of cooperation.’


‘Asking for plain old uranium, we’re low-budget.’ A weak joke, but Zak nodded dutifully.


When congresspersons had heard that a bunch of snooty physicists were throwing gold around, there had been some headline-grabbing hearings. It all blew over when even the lawyers realized that during the entire lifetime of the facility they would not sling enough gold to make a visible speck.


She didn’t want to break the news to Zak, but she made herself say, ‘There’s … a delay.’


‘Huh? We only got a week-long slot as it is.’


‘Safety again.’


‘Damn, I thought we’d dealt with that. I mean, the radiation’s trivial!’


‘This is paperwork, not logic, Zakster.’


His face fell. She wanted to comfort him somehow, but she didn’t know how to not be obvious about it. Zak was actually named Phat by his Vietnamese parents and had taken the improbable name Zak – not Zachariah, he reminded people, just the short, zippy Zak – as a gesture of his distance from them. One side of him wanted to be totally American, drove a Chevy, and had an eagle eye for nuances of hip fashion that eluded her. Another side emerged in his earnest, often troubled expression, eyes always squinting a little when he concentrated; there lurked a devotion as strong as hers. He had the nuclear/particle physics bug, an obsession that had opened a deep cultural chasm between him and the small tailor shop his parents ran in Garden Grove. She was fond of him perhaps because, like her, he was struggling with an identity imposed by others’ expectations. That did not prevent her bossing him around, of course; such was the world of competitive science.


‘But after that stupid gasoline business,’ Zak said earnestly, ‘how can any judge even listen to some lawyers and their trumped-up—’


‘Nuclear anything scares people. The Lab’s security blanket is more paperwork.’


The Collider normally smacked gold ions together at speeds razor-close to the speed of light. Alicia had gotten her hard-sought few days on this colossal machine by proposing an ingenious experiment, one that could yield higher net energies than ever before attained, simply by speeding a heavier nucleus around the racetrack.


Trouble was, the heavier nuclei wanted to fall apart into radioactive debris. Nature built a nucleus by gluing in several uncharged neutrons for every proton, to overcome the electric repulsion of the charged protons. This strategy worked up to Creation’s prettiest triumph of stability – gold, with 79 protons, needed 118 neutrons to force things together. With a total of 197 nucleons – the term for neutrons and protons alike – it was among the heaviest of elements. Nuclei not much heavier than gold eventually fell apart. Some of them were always dying, so those elements were radioactive.


Alicia had decided on uranium as the best compromise between the lust for mass and the troubles of handling radioactives. Uranium’s most stable and abundant form had a nucleus with 238 nucleons and a curious property shared by the heaviest elements: it was not a sphere, but cigar-shaped. The struggle to remain stable – lost, ultimately, by U-238, with a decay time comparable to the age of the Earth – stretched the nuclei, protons edging away from each other.


That was the crucial fact driving Alicia’s method. Rarely, two U-238 nuclei struck each other exactly front-ended along their axes, like trains colliding. Such an aligned crash might be more energetic. Might – theorists were not sure.


‘What do they want?’ Zak asked in the blank way that meant he was irritated. The only sign in his lean face was a slight tightening around his eyes, shadowed by a wedge of thick black hair.


‘A better estimate of the shielding and radioactive products.’


Spraying high-energy nuclei into a chamber yielded a shotgun blast of decay particles. Those in turn collided with the surrounding detectors, walls, floor, iron – all leaving telltale radioactivity. Most of it cooled off within minutes, but the heavier the nuclei used, the worse the effect.


How much worse? The Friends of the Earth had argued for greater certainty in court, as soon as they found out about the shift to uranium. After all, uranium meant bombs, right? – to the crowd that pronounced nuclear ‘new-killer.’ The Lab had passed the buck to Alicia, as principal investigator. That meant more calculations, a numerical simulation, then writing up pages of graphs and jargon-heavy charts—


Alicia snapped her fingers. ‘I think I see a way.’
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Hugh Alcott worked his mouth around but said nothing. Alicia sat at one end of the polished walnut table gazing steadily at Hugh and at Dave Rucker, the director of experiment operations. Her stomach rumbled, not merely from hunger. It was 11 A.M. and in the last twenty-four hours she had eaten just one meal and slept only four hours.


Hugh’s office looked across the majestic sweep of the Collider’s huge ring, a pleasant grassland dotted with pines, but the vista did not help her relax. She had asked for this special audience to speed up matters. With only one card in her hand to play, the maneuver was either going to work immediately or not at all.


Hugh put one finger on the cover of her completed safety report, pressing down on it as though he could penetrate to the heart of matters. ‘You sure did this job fast.’


‘I had it in pieces. I just pulled an all-nighter.’


‘You had these numerical simulations? The Monte Carlo codes?’


‘Yes,’ she lied.


Dave Rucker smiled wanly. ‘Great. You’ve always been a go-getter. This damned lawsuit hit us out of left field.’


‘I’m just glad I had the backup work nearly done.’ Her stomach lurched with guilty fear. What if they found out this was a bluff? Well, now it was out. Too late for afterthoughts. She willed her gut to relax.


‘Indeed,’ Dave said neutrally.


She made her expression earnest and modest. She didn’t have to fake the fatigue lines. It had taken plenty of hours to make the results look plausible and authoritative. One of the beauties of involved numerical calculations was that if they looked reasonable, nobody was going to check details. Among people always a bit behind where they thought they should be, tedium was a useful repellent.


Dave slid his gaze to Hugh. ‘Seem okay?’


‘These count numbers,’ Hugh said judiciously, ‘they’re done with an optimized integral?’


‘Yes.’ Curt nod of the head. Best to be clear and simple. She had done a quick cut at the complicated sums. The order of magnitude was right, but no more.


‘Spallation rates—’


‘All included.’


Hugh nodded, twisted his mouth a little in his standard skeptical reflex, let the pause play out. Then he carefully looked at Dave, not Alicia, let two more seconds squeeze by, and said reluctantly, ‘I’ll … boot it to the lawyers.’


‘Great! Alicia, you may proceed as soon as we get to the judge.’


‘Which will be …?’


Dave picked up his phone. ‘I’ll have this messengered over.’


‘Lawyers never do anything fast.’


‘Yeah, or cheap,’ Hugh said sourly.


‘These will. Tom Ludlam has been riding their asses about this.’


She got up with an odd, giddy feeling. So quick, so easy. Technically she had finessed here, not lied. Fatigue blended with guilt, a potent mixture. She would have to learn to live with both. Sleep would work on one of them, anyway.


Dave gave quick instructions in the clipped, slightly aggressive style the better managers used and then said cordially to her, ‘Come on, I want to have a look at your setup.’


‘Mind if I stop at the cafeteria? I skipped breakfast.’


‘Could use some decent coffee myself,’ Dave said.


Hugh left and they hiked over to the cafeteria, Alicia feeling bulbous and awkward. She was not fat but muscular and the ride made her perspire. Usually she was so busy that she ate from the coin-operated vending machines; she equated the cafeteria with luxury. With teams working all hours, breakfast was always available, even if it was steam table stuff. She got some virtuous Lite Granola with nonfat milk and then splurged calories on the works: eggs, bacon, toast with butter.


The early lunch crowd half-filled the cafeteria. A lot of science gets done in the coffee shop. The management provided little notepads at each table.


The customary social order played out in the geometry of table placement. The librarians, administrative assistants, and secretaries – all women, most in pantsuits and a few wearing dresses – clustered in groups of four. Engineers and senior technicians sat together in groups of six or eight. As Alicia threaded her way toward a small table, a troop of experimenters from the big PHENIX particle detector trooped by, pulling tables end to end to sit as a body. Theorists ate in smaller bunches. Nobody ate alone and people scanned the room often, noting who ate with whom – or didn’t.


She was used to this pattern and could pick out the physicists by dress alone. They looked like a middle class suburb on a weekend, disdaining any distinguishing details: jeans or anonymous slacks, down-market shirts with sleeves rolled up, cushioned shoes. Alicia wore black jeans, a minor deviation, with a broad black belt and a pale yellow blouse, the understated feminine offset by steel-shanked work boots. Admin types wore classic business garb, even suits, but left their jackets in the office, wearing them only in meetings with outsiders.


Dave took pains to never look like an admin guy, signaling this with his tan slacks and lumberjack shirt. Still, he was as earnest and hardworking as any coffee-driven obsessive one could find in the Lab. The sort of man, she mused, who would go to a T.G.I.M. party. He bit into some low-cal crackers and sipped coffee while she dug into her eggs.


‘Cereal comes after?’ he said.


‘That’s how I like it. I’m a nutritional pervert.’


He watched her putting away bacon and toast. ‘I remember breakfasts like that.’


‘First Law of Thermodynamics still applies. If you eat it, and you don’t burn it off, you sit on it.’


‘You burn it, looks like. Exercise?’


‘Worry. Saves time and you don’t have to shower.’


‘I know you’re wound pretty tight about this first trial, but don’t be.’ He leaned back, elaborately casual as he got to the point of this little interlude. ‘It’s just a first shot. Nobody’s going to frown if you don’t get anything.’


‘Thanks. Not that I believe it, of course.’


He smiled. ‘Okay, you caught me giving the standard rookie speech.’


‘My dad says it’s better to be underestimated.’


‘He’s right. What’s his line of work?’


‘Op-ed.’


‘Uh …?’


‘Sorry, family jargon. Opinion-editorial writer, Thomas Butterworth.’


‘Can’t say I—’


‘He’s a small-time columnist, runs mostly in the conservative papers.’


‘Which nobody here would read, right?’


‘Only the malcontents.’


‘You and he don’t usually agree.’


‘How’d you guess?’ An edge in her voice?


‘Conservatives have been better supporters of physics than the liberals.’ He gazed around, automatically checking out the seating configurations. ‘But I’ll bet there aren’t five confessed Republicans in the room.’


‘Dad’s a libertarian.’


‘Oh, then all bets are off.’ He eyed her as she dug into her Lite Granola. ‘Y’know, we do have high expectations here from everybody. RHIC has to show performance, make a splash.’


She nodded, noting that this contradicted his this-is-just-a-first-shot speech a moment before, designed to put her at ease. ‘Congress sank nearly a billion in, wants some headlines?’


‘Well, we’re not quite that bald about it.’


‘Maybe we should be.’


‘Plenty of people think we’re way beyond the point of diminishing returns in particle physics, and for nuclear – well, they confuse it with reactors.’


She arched an eyebrow. ‘All that stuff about science running out of gas?’


He sighed ruefully. ‘I had dinner last week with a congressman. He seemed to halfway believe it.’


Fashionable skepticism about science had risen around the turn of the millennium, when every pundit and amateur philosopher was pronouncing the end of eras. There was some worthwhile argument to the position, which had kept it alive until now, five years later.


Some felt that the big, solvable issues were largely done, and the unsolved ones couldn’t be settled. That left smaller, manageable, naggingly boring science, like sequencing human DNA. Of course the implications of that knowledge could be vast, but no one expected grand syntheses to emerge. Mostly, it would be endless detail. Fascinating particulars indeed, but smaller in scale than the heroic era that had followed Crick and Watson.


Some observers foresaw a style of sardonic science emerging – a blend of speculation, ironically oblique points of view, reinterpretations of the same data. Sardonic science’s luminous figures were those like Richard Dawkins, Mr Selfish Gene himself, unable to add any new data or brilliantly turned experiments, but arch and arrogant in a fetching way, sarcastic and insightful rather than original.


Often sardonic science came from figures who had retired or gotten bored with the humdrum world of grinding, everyday science and so had entered a ‘philosopause’ of armchair rumination. But not all. Even some luminaries of particle physics saw the great era closing. The essential outlines of the universe were done, they said. A physics devoted to minutiae would follow.


Alicia sniffed in derision. ‘Lack of imagination isn’t an argument.’


‘It affects the budget.’


‘So do all the geezers sopping up their Social Security.’


‘Hey, we compete with a lot of social needs.’


‘I’m not arguin’.’ She gazed at him levelly. ‘Just want enough beamtime to get something done here.’


‘You’re the first to try uranium, so you can’t expect to get a lot of time. We’re fitting you in between stand-downs at the other detectors. For example, on PHENIX—’


‘I know, this is just a trial run. In a week you go back to hunting.’


The promise of the Collider was that using heavy ions might – just might, no guarantees – for the first time cross a fundamental threshold. Slamming whole nuclei together might create a new state of matter, one ruled by the jawbreaker-named Quantum Chromodynamics. The resulting high-energy densities could conjure up a spitting particle fog called the quark-gluon plasma. Gluons were particles which held together the lumbering protons and neutrons, until a collision broke them open like egg sacs, spraying wreckage. Such a miasma of subnuclear particles resembled how the universe had looked in the first millionth of a second of the Big Bang. Collisions at the RHIC focus could be like a ‘Mini Bang,’ as the Lab publicists liked to put it.


Only that hadn’t happened yet. The first five years of running at RHIC had failed to provide clear evidence of any such state.


‘Your idea is neat,’ Dave said, still inspecting her face. (Or was she just feeling guilty?) ‘I mean, go for the most total energy, jumping to the highest mass nuclei available.’


‘I’m going just a bit above gold.’


Though gold was a lighter element, it could be accelerated to over one percent higher energy per nucleon than uranium. But uranium had 41 more nucleons than gold. That might count in creating a particle fog. Some theorists thought that the total punch of a nucleus was the key. A majority didn’t.


She shrugged. ‘It’s just a small chance.’


‘One worth trying. And I’m glad to see it for other reasons, too.’


‘The black thing.’


‘The black woman thing.’


‘Hugh brought up those minority scientist points that got added into UC-Irvine’s proposal. How much difference did that make?’


His mouth pinched at the edges. ‘Not much.’


‘How much?’


‘I’d have to look it up.’


‘Come on, Dave, that’s a standard administrative dodge.’


‘Nobody thinks you’re here because of anything other than ability, Alicia.’


‘I want to be sure of that. These minority scientist programs—’


‘You have the full support of the staff here, believe me.’


She shrugged and smiled ruefully, feeling awkward for even bringing it up. Getting time on RHIC was a lesson in diplomacy itself, never one of her great skills, and self-doubt dogged her still. ‘I’d kinda hoped all that hype had blown away. Black woman particle physicist, one of a kind, a zoo animal—’


‘Find the quark-gluon plasma and that’ll look like nothing.’


‘Your publicity people, the last time they made out like I was the only person on the whole experiment.’


He held up a placating hand. ‘That’s media-biz. People don’t want complicated stories.’


She nodded ruefully. ‘One of them said to me, “The best technical journalism cooks up a pound of personality and an ounce of content.” Sheesh!’


‘True, though.’ His face sobered. ‘Uh, there’s one more matter. We’re having data storage troubles, as you probably heard.’


‘No, I hadn’t.’ Though this was no surprise. The stream of numbers spat out by the myriad RHIC diagnostics was a Mississippi compared to all earlier machines.


‘We’re going to have to keep all the uranium data and process it here,’ he said flatly.


‘What! I want to process it at UCI, too.’


‘We’re not going to have it in a form you can use.’


‘I can do it in BITNEX –’ And they were off, trading acronyms for computer systems and software, DAQ and PMD and CPU, voices sharpening as their disagreement worsened. She finally said, ‘Damn it, we agreed that I would get a fair, equal crack at the data.’


‘We just don’t have the resources of people or machine time,’ Dave said stonily, ‘to translate the masses of uranium data into your machine language.’


‘You should have told me!’


‘We’ve been barely keeping our noses above water on this. When I went to the central counting facility, they just shook their heads.’


‘But it’s in our contractual—’


‘There’s a clause about the Lab getting to do first-pass processing of the data—’


‘That’s just a default term. We have an agreement—’


‘Not really. It’s up to our discretion.’


‘Damn it, it’s my data!’


‘You’ll get it, too.’


‘When?’


Dave’s eyes drifted away from hers uneasily. ‘We’ll let you have representative events, say one out of every hundred. Getting it all, though, will take a few months.’


‘Months! We’re due to have a second run here in half a year. We’ll have to come back without enough time to think over our first results.’


He shrugged, angering her with the gesture more than he had with his words. She blurted, ‘It’s my experiment!’


‘It’s our experiment. You’re a guest.’


She wanted to snap back but realized it would do no good. The Lab would eventually get her a filtered, compressed data set, sure, but she and her research group would be cooling their heels until then. Struggling to be civil, she limited herself to: ‘I don’t like this.’


‘I’m sorry, but there it is.’


She could see that he was embarrassed by this reversal. Was this a side effect of the continuing division at Brookhaven between the nuclear physics people and the rather more lofty types who called themselves particle physicists? With RHIC the nuclear guys had annexed another neglected piece of the particle physicists’ landscape, and Alicia was definitely a member of the particle tribe. The edgy relationship of the two fields produced spats and squabbles; this smelled like one. As a visiting particle type, she went to the end of the line when data-processing computer time got handed out. She sighed and tried not to show how angry she was.


Dave smiled tentatively. ‘So now, how about showing me your setup?’
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Alicia took a deep breath to fight her nerves. The oily reek of big machines, the sharp bite of cleaning solvents, the dull dry smell of electrical insulation – all conspired in the earthy mustiness of the underground world.


She could not sit still before the data screens that filled one wall of the operations and counting center. Instead she paced in a short orbit determined by the length of her headset wire. Every time she made her turn, Alicia looked at a poster of horses plunging along a racetrack. There were a dozen people in the room, the RHIC team plus the UCI team, Brad Douglas and Zak and herself, but she had eyes only for the screens.


‘Dispatching the run now,’ came a heavy voice in her headphones. ‘Tuning beams.’ That meant the Booster had done its job.


She kept her voice flat and restrained as she said to Zak, ‘The ponies are away.’


Since the Collider was a miles-long ring racetrack, their joke was to translate accelerator jargon into horsey talk. Zak’s eyes widened. ‘Out of the gate?’


‘Hitting the track now,’ she relayed.


The room’s electronic displays gave few hints of the drama occurring, but she could see it in her mind’s eye. The Alternating Gradient Synchrotron was handing off its particle ponies to the controlling magnets and pulsing electric fields of the big track. Specially designed strippers had ripped all the electrons from the uranium atoms until they now coasted unprotected, their total nuclear charge of 92 protons exposed to the shove of electric fields.


Into the ring racetrack came 57 bunches of nuclear uranium, stacked around the circumference boxcar fashion. Each bunch held a billion nuclei. In ten-millionths of a second a bunch shot around the track. In a separate stream an equal number of bunches accelerated the opposite way. They could cycle for a day if unneeded, coaxed and herded by electromagnetic fields alone.


‘Incoming,’ Zak announced.


The uranium nuclei had already stacked into the Collider to the running density. Now they were focused at the experiment nexus. With a twitch of electromagnetic fields, the two counter-streaming currents of nuclei suddenly met each other. The counting room staff sent her images.


‘Getting hits!’ she cried.


Alicia envisioned two streams of cigar-shaped uranium nuclei, focused against each other in the beam pipe. Nuclei would strike each other at odd angles, shattering themselves into tens of thousands of particles each second.


In her mind’s eye she saw the myriad extinctions as flowers. Gaudy, with lines zipping in and out, forming a pattern of garish, baroque growth. Oppositely directed, the nuclei had no net momentum in the laboratory. Their fragments would blossom in tiny, fierce explosions that sprayed debris into narrow cones fore and aft of the collision. The flux perpendicular to the line of flight was the crucial zone where diagnostic sensors sought the Grail: a quark-gluon plasma.


Cheers from the technical staff. Somebody was slapping her on her back. A woman was cheering in a screechy voice and only when she stopped did she realize that it was herself.


A cork popped and bounced off the tiled ceiling. An electronics tech handed her a plastic cup of cheap champagne. Alicia thanked everybody, grinned, said words that she forgot the moment they escaped her mouth. She gulped some champagne and it was really awful and she didn’t mind.


The whole while she was there with them and also not, a portion of her always focused on the screens. Flowers blossomed there, their glossy vector traces color-coded for particle types. The harvest of her detectors, the intricate measuring slabs she had toiled over for most of her adult life.


She hugged Zak and gave him a quick peck on the cheek. Somebody flipped a switch and the audio boomed with Brahms’s Second Symphony. Her detector group was the Broad RAnge Hadron Measuring Spectrometer, or BRAHMS. The grand chords hammered in her ears, but she didn’t ask for it to be turned down.


And still the flowers bloomed.


She managed to spill champagne on her classic white lab coat, worn in self-mockery over jeans and a frumpy, oil-stained blouse. A standard radiation badge clung to the pocket. She thought abstractly that she had always felt a bit silly wearing it. If by some bizarre chance she were exposed to the beam while it was running, the badge-measured dosage would make an interesting notation on her tombstone.


Again she thanked all the people who had labored to make the shift from gold to uranium, who had kept the BRAHMS system working, the many expert hands it took to keep one of the most complicated machines in the world up and running. And she watched the screens, entranced.


‘And Zak. C’mere, you.’ She hugged him. ‘It’s not love that makes our world go round – it’s postdocs!’


Laughs, cheers. ‘And grad students,’ she added, pounding her own grad student, Brad Douglas, on the back.


She remembered stories about the old bubble chamber detectors at Brookhaven. They were pressurized bottles where particles left bubble trails which cameras read by arc lamps. A famous story told how when a propane bottle exploded, the grad students fled. A postdoc realized he was going to lose his data and ran back inside. A second blast blew him out the door, data in hand. Nobody was surprised that he had gone back in.


‘Data, gorgeous data.’ She gazed at the screens like a little girl admiring a Christmas tree.


The uranium nuclei were gliding right on through. No glitches. Wonderful. The nuclei started off in an ordinary electric field accelerator, then passed through the Booster ring, then to the big, circular Alternating Gradient Synchrotron. It was the destiny of Nobel-winning machines to become the mere handmaidens of later accelerators; these once-grand devices now humbly handed energetic nuclei into the RHIC.


Once upon a time, in the now-fading Golden Age of the field, such machines had dazzled the physics community, working ever-deeper into the fabric of reality with ever-larger hammers, smashing ever-smaller walnuts. A long march, from the tabletop cyclotron to the aborted Superconducting Supercollider – which had proved to be not so super when it got canceled, sucking over three billion dollars into a useless racetrack hole in Texas. A pricey condo for fire ants and prairie dogs.


Still, the faith of the field was that every new, bigger accelerator would yield up a gratifying plethora of new particles, fresh physics. Now the Standard Model predicted that the particle zoo was nearly complete. From fat protons down to tiny leptons, then on to more exotic quarks by the mid-1990s, the particle species obligingly turned up on cue, at higher energy levels. RHIC was hunting bigger game, though – a new regime of matter itself.


‘Logging is going right,’ she told Zak crisply.


‘Right, right, great, hey?’ He had never been at a run initiation before and his eyes danced.


‘Your Core Element? Logging right?’ a technician asked her.


‘Dead on,’ she said proudly.


The Core Assembly was the University of California at Irvine’s contribution to the Brookhaven Lab’s BRAHMS detectors. Alicia had worked on nothing else since her arrival at UCI three years ago. Following up on her UC-Berkeley thesis, she had designed and built it with her small team of graduate students and postdocs. Running it now gave her an inexpressible sensation of lightness, like flying on joy alone.


A particle detector that ran beautifully was either obsolete or hadn’t been designed close enough to the cutting edge of the technology. But in the months of getting the Core Assembly up and running right, her team had beaten all the problems.


Now data acquisition computers tasted the data stream, regularly reporting back with pictures of interesting collisions. Every single collision event got stored onto big spinning laser disks, holographic optical platters. Colored lines showed incoming U-238 nuclei, which then shattered each other into showers of lesser lines, curving off in mad confusion. Events bloomed into gorgeous bouquets. Numerals at the screen’s borders reported energies and times, remorselessly dissecting the beauty as bluntly as a biologist sectioned a frog. All these splendors were frozen from a slice of time so thin that no living thing could register even a million of them, laid in order.


Humans lived too slowly, too crudely, she reflected. Sloppy, slow beasts they were. Yet they reached down with electric scalpels and cut into the heart of tiny moments.


Then things started going wrong.


‘Event rate is down,’ Zak announced an hour later, calling her from the counting room. She went over there to find trouble brewing.


Zak was proud to be left to monitor beam performance, thinking it an important job. In truth nobody expected RHIC’s beam to burp or stray; the Collider had been performing well above expectations ever since its shakedown runs. But postdocs seldom got a chance to feel significant around here.


‘Huh?’ one of the technicians said. ‘You’re probably reading it wrong.’


Alicia peered at the data stream. Her face stiffened. ‘Counts are off thirty percent,’ she agreed.


‘It dropped all of a sudden,’ Zak said.


‘Got to be a glitch,’ the technician said.


‘A big glitch,’ Alicia said, her voice tight and high.


By now the room had calmed down for the long haul of the run. Heads turned as operators murmured.


WE LOSING A BEAM? Alicia typed on her console and answered herself, ‘Nope. They’re coming in steady.’


‘This a normal failure mode?’ Zak asked.


‘Sure,’ one of the operators said. ‘Could be any of a dozen causes.’


‘Like what?’ Zak persisted.


Alicia smiled. He was learning to extract information, prying it loose if necessary.


‘Module mismatch, detector failure, plenty of possible malfs,’ the operator said. ‘We’ll find it.’


But they didn’t.


The net number of collisions in the beam intersection region kept dropping. Uranium nuclei streamed steadily into the BRAHMS. Magnetic fields in the vicinity were constant. Yet somehow the beams were not finding each other. At these collision rates, they would not get enough good data.


They ran two more hours before Alicia ran out of patience. By then the collision flux was only a few percent of what they had been seeing four hours earlier. Technicolor flowers seldom bloomed on the big screens. She paced, slurped bad coffee, used the elaborate detector monitoring programs, paced some more.


The operations director called her. Beam managers disliked losing flux, fearful that the whole massive system was somehow damaged. ‘I think there’s something wrong in the BRAHMS,’ he said delicately.


‘Seems like,’ she said, not wanting to concede more than the obvious.


‘This is a new show. I’d say you need a close-up of your apparatus. We’ll stop the beam while you do.’


‘Nominal running time is ten hours!’


‘Only if things are going right.’


‘But we haven’t really gotten started and—’


‘Look, you people can get in there, maybe find a quick fix. We’ll go back on the air right away.’


‘Quit so soon?’ Alicia said, knowing that there wasn’t a damn thing she could do about it.
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BRAHMS could look over a wide range of angles for evidence of a quark-gluon plasma. Nuclei meeting head-on made a hot ‘gas’ of gluons and quarks. This tiny violence squeezed matter, compressing it to a hundred times the density of the incoming nucleons.


This debris cloud then expanded, cooling. BRAHMS watched the swelling central region and sampled the virulent spray, seeking fleeting evidence of a new state of matter. It somewhat resembled trying to discover steam by hurling water droplets together.


Alicia, Zak, and a technical team came into the BRAHMS bay pushing carts laden with diagnostic gear.


‘Let’s start with the forward spectrometer arm,’ Alicia said. This device sifted among particle energies with fine resolution, a vital role.


It seemed a good idea and they spent an hour on the nineteen-meter-long bulk. There was nothing wrong with it.


‘Should we do the tracking elements next?’ Zak asked one of the team. They nodded. Usually one would sit and await the verdict of the remote readouts, but Alicia worried that the problem might be a failed power supply or blown gas lines that they couldn’t sense from the counting room.


As ‘users’ Zak and Alicia didn’t know the ins and outs of those who had spent a decade building BRAHMS. Alicia knew that a lot of users would sit in the control room and wait it out, trusting to the Collider team to find the glitch. But she had trained here as a graduate student herself, helped build the BRAHMS multiplicity array, the beam-beam counters, and all the rest of it. She wasn’t just another user, she told herself. Some of the team didn’t quite see it that way, but she glowered and barked and the work moved faster because of it – or so she thought.


The tracking elements were all right, too.


No trace of radioactivity in the bay.


‘I’d say we look at the ring-imaging Cherenkov detector,’ Alicia said to them all. ‘Could be it’s giving us a faulty feedback signal and—’


‘I don’t think so,’ one of them said.


‘What?’ she demanded curtly.


‘Look, let’s go to lunch,’ the team leader said. ‘We been at this a while and it’s past time.’


She blinked. In her skittering, superheated attention, time played no role; there was only the job, the puzzle, the infuriating mystery.


‘Oh, okay. Look, thanks, you guys have been great.’


As they left, she took a deep breath. ‘Zak, help me look over here …’


She wasn’t about to knock off for food and Zak knew it. He did not even sigh as he walked with her over to the central assembly.


Down the axis of BRAHMS ran the beam pipe. The nuclei streamed through it in opposite directions, held to the straight and narrow by powerful magnets. The wreckage of their collisions spewed out into the detectors clustered close around it. The pipe was only a few centimeters across, strikingly modest for the energies it contained.


As distant users they brought their own special, home-built gear, the Core Element, to the experiment, augmenting the rest of BRAHMS. Those who had built the main body of BRAHMS tended to think they owned the facility. Alicia’s doctorate had been mostly devoted to designing and building a cylinder covered with flat, dead black surfaces. Concentric slabs of silicon held millions of tiny detectors, electronically linked, fabricated the same way commercial electronics firms made integrated circuits for computers. A charged particle passing through the dense slabs set off electrical impulses. The sum of many such pixels gave a picture of the glorious smash-ups.


Other detectors were long slabs in black plastic jackets, stacked shingle-style and trailing bundles of color-coded wires or optical fiber.


She typed commands into the keyboard and studied the screen, where scintillator arrays were sheets of numbers, all softly glowing green: OK. ‘Damn!’


Zak jerked his head up from checking connections. ‘What’s up?’


‘There’s nothing wrong.’


‘Gotta be.’


‘The uranium is shooting through the beam pipe, but nothing’s coming out!’


Zak frowned. ‘How could the two beams miss each other?’


‘They can’t. The magnets are all working fine, focus is sharp …’


She felt ridiculous shouting out the obvious, but it felt better to do it. And there was nobody here but Zak. Transgressions of the calm, sure facade were allowable in front of postdocs and graduate students.


Embarrassed, Zak said, ‘Uh, well, guess we just keep—’


‘Let’s look at the ring imager.’


She had recovered her cool and now marched toward the big assembly at the far end of BRAHMS. Zak dutifully tagged along. She was virtually certain nothing in the ring imager could louse up the flux count, but the innate perversity of Nature could—


A loud bang. It rang from the concrete walls.


Startled, she tripped and sprawled. Fragments clanged against the walls and peppered the metal casings.


The explosion had come from behind her. What—?


‘You okay?’ Zak called.


‘Sure. Fall down, go boom.’


Zak seemed to be trying to knock a bee out of his ear. ‘Wow, that was loud.’


‘How in …’ A hissing rose. ‘The vacuum system is breached!’


They hurried back to the beam pipe at the BRAHMS central focus. A big hole gaped in the pipe.


The rupture was near the center of their own detector, in the bore of one of their strongest magnets.


‘I’ll call Operations,’ Zak shouted, voice shrill, the adrenaline starting to hit. He ran toward the wall telephone, boots clomping. The hissing rattled her concentration.


‘It’ll automatically shut down at the next lock …’ her voice trailed off as foreboding clouded her face. Disaster lay all about. Shards and twisted metal lay everywhere.


Alicia stepped gingerly among the usual tangle of cables. Fragments crunched under her boots. The Core Element built by her group at UC-Irvine was a cylindrical array of special sensors, webbed by cables. She swallowed hard. It was a wreck.


A particle experimenter had to know a detector intimately to strip away the noise and find the kernel of data. That usually meant you had to have built it, gotten married to it in long nights of frustration and tedium, all invested for the all-too-brief moments of insight.


She had tossed in fevered dreams about this instrument. Now its smooth surfaces, its buried microchips, its painstakingly knitted circuits … all lay shattered.


She sagged against a gray steel support. She had put years into the Core Element, as the detector diagrams termed it. It was her intellectual child. She had entertained the complete physicist’s fantasy, from the runs at the Collider, then the job of convincing your colleagues that your beloved detector was a transparent lens, passive and objective, through which Science gazed upon the Real.


In particle physics the typical talk opened with fifteen minutes of loving detector description, known by theorists as the ‘Scotch tape’ part of the seminar. Theorists were Platonists, trusting detectors to peer coolly into reality. Experimenters were Cartesians, endlessly worrying over the reliability of their senses.


For a long moment, head hanging, Alicia lost all senses. She plunged down a pit of despair and felt her trembling knees threaten to buckle. The hissing brought her back. Was it getting louder?


She edged her head between two big magnets and into the bore of the Irvine detector. The beam pipe was split. A whole raw section of it had blown away. Twisted shards of tough beryllium had dug into the faces of the detector and blasted whole chunks out.


The force had to have been huge. And all the bent steel and curled-back sections nestled around something quite impossible.


Sitting in the beam pipe’s rupture was a shiny sphere.


It was larger in diameter than the pipe. She approached it carefully. In its glossy sheen she saw her own reflection loom, face distorted and mouth open.


The chrome ball fizzed with light. Images seemed alive with a speckling glow.


Not a flower, but a thing of eerie beauty. What the hell?
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High in the ceiling a horizontal steel beam whined along on wheels, riding heavy rails. ‘Back it off a little,’ Alicia called to Zak.


The beam hoist inched backward until the permanent iron magnet it held was directly above the strange chrome ball. ‘Okay!’ she said.


Zak called from the hoist control panel. ‘Look, don’t you think—’


‘They’ll be back from lunch within minutes. Help me get this thing trapped.’


‘But what if—’


‘Now.’ She kept her voice flat, commanding. Her jittery nerves came out as bossiness. She did not like the implicit hierarchy of professor/postdoc, but at times it was handy. Still … ‘Uh, please.’


The sphere had not moved, despite her prodding it with a wooden two-by-four. A steel bar would have stuck to the magnet poles. Then she noticed that the sphere made no contact with the beam line sheath. It floated a millimeter away, nothing visible supporting it.


That left only one possibility. The focusing magnetic fields held it firmly lodged in the middle of the detector complex. Two chilled superconducting magnets bracketed the focus point. There were smaller U-shaped magnets kept in a reserve bay, made of permanently magnetized steel.


If she could bring the U-shaped permanent magnet directly down upon the sphere, then pulse the other magnets in the configuration, she might get the sphere hung up in the permanent magnet’s fields. A handoff using invisible, rubbery forces.


‘Okay, let’s fiddle with the current controls,’ she said.


The nearby magnets could be overridden through the keyboard she carried. A few keystrokes turned down the strong fields surrounding the region of beam line rupture. Did she see the sphere bob, as though responding to the grip of unseen fields?


She had been cautious, never touching the sphere herself. Poked with a rod, it seemed solid. Yet the way it reflected images with a speckled pattern was unsettling. Laser beams had that odd quality, as the light matched wavelengths and made bright patches alternate with dark hollows. How could this thing do that?


It must be a conductor, because the beam line’s strong magnetic fields held it in place. A rock, say, would have fallen straight through. When she realized that, she saw an opportunity.


‘Careful … bring the permanent down …’


She eyed the big U shape as the poles of the magnet neared the sphere. If she pulsed the other magnets just right, she could force the sphere into the magnetic web of the more powerful permanent iron magnet.


‘Lower … little more …’


The sphere wobbled again. She typed in more commands to adjust the surrounding focusing fields. The sphere rose into the air, toward the magnet’s poles. It moved as if against a gummy resistance, sluggish.


‘How much does that thing weigh?’ Zak called.


‘Plenty.’ These were the strongest fields one could get and they were barely moving the object.


She trimmed the upper fields slightly. The sphere bobbed into the space between the permanent magnet’s poles – and stopped.


She carefully let her breath out, as if the slightest breeze might upset things. ‘Okay, I think we’ve got it.’


‘Think this’ll hold?’ Zak wore a worried frown.


‘That’s a half Tesla field between the poles. It can hold plenty.’


The sphere hung still between the poles when Zak delicately raised the hoist. Slowly he lifted it to the ceiling. Alicia came over to the control panel.


‘Careful now,’ she said, taking over. She couldn’t leave the tricky part to him. If anything went wrong, it should be on her shoulders.


Servos whined as the hoist pulled back, running on rail lines back into the recesses of the big concrete walls. It carried the U-shaped magnet into the shadows.


Zak nodded. ‘Neat idea, getting it out of the way like that. Where in hell did that thing come from? Some part of the mechanical assembly?’


She realized that he thought the sphere was simply a big, shiny ball bearing. ‘I dunno. Best to get it out of the way of the crew, so they can seal the beam line.’


‘Hope we can get back online soon.’


‘Zak, the Core Element is beyond hope.’


‘I know, I know, but the other detectors …’


His voice trailed off. He was still dazed. Had it been cruel to hustle him into action, set him to wheeling out the permanent magnet? No – she was sure the best way to absorb a shocking disappointment like this was to work on through it.


She clapped him on the shoulder. ‘There’ll be plenty of data from the rest of BRAHMS.’


‘Think so? The midrapidity spectrometer—’


‘Sho’ ’nuff.’ Her fake Southern accent always made him smile, like a private joke between them. ‘Let’s roll.’


By the time the work crew came back from lunch, she had a makeshift pressure patch on the beam line. This they didn’t like; repairs were their province. Alicia had counted on that to direct their attention away from the tarp she had thrown over the permanent magnet, stuck back into the wall recesses.


Maybe Zak was right, the thing was just some oddly blown bubble – but she didn’t think so. Her gut instinct was that the shiny ball was something utterly unexpected. Until she had a chance to study it, best not get the staff involved in the riddle.


So what could it be? An accident, but of what kind? Something in the experiment had made a metal sphere form? Blow up a panel or something, like a balloon? Not likely. Who said it was metal? A conductor, sure, or the magnetic fields couldn’t hold it. Shiny, yes – but the fizzing light was a powerful clue that something else was at work here.


From the trash heap of theoretical physics she knew plenty of hypothetical particles. Some were too bizarre to decay into everyday particles, so they might hang around – but as shiny bowling balls?
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That night she lay awake and wondered why she had done it.


The sphere was plainly connected to the vacuum failure. When the crew had returned, there had been plenty of cleanup, and a lot of worried BRAHMS physicists turned up to survey the damage. She had hovered nervously, worrying that someone would spot the tarp and say, ‘Hey, what’s that?’ But no one did. There was plenty of scenic wreckage to catch the eye.


Her snap diagnosis had proved right. The UC-Irvine Core Element had absorbed the momentum of the splintering beam pipe. Designed especially to look at uranium by-products, its layers of silicon were riddled with steel fragments. Gray shards like sharp sand lay everywhere. Building a second one from scratch would take many tedious months. And money. At least they had ample backup silicon sheets, so the cost would not be huge.


Nobody had any plausible ideas about what caused the explosion. Typical vacuum failures came from tiny cracks or badly fitted seals. Even a complete collapse sucked components inward, not out. Yet the interior beam pipe was bare of steel slivers.


The sphere had to be the answer. And she was concealing it. Well, she thought grimly, it was her detector that had paid the price.


And her guest user contract covered data about microscopic particles, not macroscopic ones.


And … She grimaced in the dark and abruptly laughed at herself. ‘Face it, girl, you wanted the damn thing,’ she told the darkness.


If this was a mere oddity, fine. If it was something fundamental, then she wanted to know what it was first. In her gut she knew it was that burning curiosity, not the ambition stuff.


There were four basic reasons why physicists did experiments, her thesis professor had once told her, and the list had remained chiseled in her memory.


First came I want to know. Her driver now. Prying into Mother Nature’s secrets. Well, the old Mother had made it hard to ignore.


Next came Theory predicts. The committees who approved beamtime applications liked that one. Experimenters awed by theorists felt it was the best reason of all. Alicia wasn’t one of those.
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