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PART I

GLITCH

If you don't make mistakes, you're not working on hard enough problems,

And that's a big mistake,

--FINK WILCZEK PAITICLE PHYSICIST
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- I 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."
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"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

{[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."
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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 cliches don't make it!"

His lips compressed to a white line. "Look, this isn't about anything
else, just regulations, followthrough--"

"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; the 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
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analysis Kkilled 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
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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
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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 radio
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active 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--
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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
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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
ture. 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 biked 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
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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."
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"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 Butter-worth."
"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-isjustafirst-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."
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"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."
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"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
the highest mass nuclei available.

b

"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?"
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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,"
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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,
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relationship of the two fields produced spats and squabbles; this
smelled like one. As a visiting particle type, she went to the end of
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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?"

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 ura
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nium 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 momenm
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.
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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
S?rnphon!t. 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 post-doc
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.
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"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

otic 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
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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.
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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

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--"
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"Look, you people can §et in there, maybe find a quick fix. We'll
§o back on the air ri§ht away."

"quit so soon?" Alicia said, knowin§ that there wasn't a damn
thing§ she could do about it.

J 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
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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
awhile 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

treamed 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.
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The sum of many such pixels gave a picture of the glorious smashups.

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


http://www.abbyy.com/buy
http://www.abbyy.com/buy

COSM

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?

U 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--"

"Nozv." 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 su-
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perconducting 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
phere. 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.
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She trimmed the upper fields slightly. The sphere bobbed into the
space between the permanent magnet's poles--and stopped.
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She carefully let her breath out, as if the slightest breeze might
upset things. "Okay, I think we've got it."

"Think this'Il 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
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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.


http://www.abbyy.com/buy
http://www.abbyy.com/buy

GREGORY BENFORD -

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?

That night she lay awake and wondered why she had done it.

The sphere was plainly connected to the vacuum failure. When

e 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.
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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 beam-time
applications liked that one. Experimenters awed by theorists felt
it was the best reason of all. Alicia wasn't one of those.

Among the older experimenters there was a lot of This is what I

do. Habit, often rather mindless. More deeply, it meant This is who I

And another, one that had drawn her into using uranium: A sweet
experiment. Maybe the best of all reasons. If uranium worked out, it

could give them a key to the early universe. She liked the weird symmetry

of using the element that had ushered in nuclear destruction
to open the central mysteries of Creation itself.

The sphere might turn out to be sweet, too. She itched to find out.
Alicia sighed and banished her doubts. She had acted on impulse,
tucked it away--so be it.

Knowing that, what next?

The BRAHMS group was small in comparison with the big PHENIX
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Still, "small" in the congested sociology of particle/nuclear physics
meant that even BRAHMS had over thirty physicists contributing,
from Strasbourg, New York University, Texas A & M, UCBerkeley,
and the Chinese Institute of Atomic Energy in Beijing. They all had
been very sympathetic about the accident, tut-tutting at the shattered
Core Element.

But they had been restless to clean up and get running again. The

big detectors, PHENIX and STAR, lay in other bays around the racetrack.
At the moment they were staged down for some repairs, but

quite quickly they could make detailed studies of debris trajectories
coming out of the uranium collisions. They could yield data--for

those groups, not hers. The Core Element had been the leading instrument
for this run and now it was down, like an injured horse

while the race goes on.

Uptime, downtime, beamtime--these were the currency of particle
physics power. In six days the Collider would switch back to

throwing gold and the teams of detector tenders would change. This
gang wanted all the data they could get. Too bad about the Core
Element, but there it was.

"And the bastards are going to keep the data--my data--for

months, too," she said aloud into the darkness. "Damn?

She let herself feel the anger and then managed to get a grip on 1. She told
herself the usual homilies. Their goals were hers, after all.

Uranium might yet whisper wonderful secrets, if you cupped your

ear just right.

She knew with a leaden certainty that revealing the sphere would
conjure up the competitive rat race that she so disliked about the field
already. Standing in line for her own data! In this era of few big
machine facilities and squeezed beamtime, the merest odd spike in a
graphed plot could bring about a feeding frenzy. "Gang-bang the
data," she sighed to herself.

Ah yes, the data, she recalled. They had waited until the last minute

to tell her that she wasn't going to get to crunch the data herself.
Instead, they'd savor it at their leisure, here at Brookhaven. Anything
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really startling, they'd thoroughly chew through first.

Well, she thought vengefully, this was tit for tat, then. She wasn't
just saying, Okay, then I'll take my ball and go home.

She immediately felt a pang of remorse. This wasn't going to sit
squarely with her own inner voice and she knew it.

Still, what was it her father used to say? Into the gloom of the
small Lab guest room she recited, "If you keep your eye on your
goals, you're not keeping it on your ass."

- 0 The prep area was too damn busy. That became obvious in the
first hour.

With the help of Zak and Brad Douglas, she had gotten the U-magnet
lowered onto a motorized cart, then hauled it out to the prep

area. Zak had already told Brad that they had found "something

funny" in the beam pipe and that Alicia wanted to study it a bit. With
solid Middle America good looks, Brad was a quietly ambitious student,
even more awed than Zak by Brookhaven's high-powered atmosphere.
He had a way of working in sudden bursts of energy, as if

an idea had caught fire inside. He respected Zak's professionalism,
with a hint of envy.

There was no immediate need to tell Brad anything and Zak's
dedication would keep him from mentioning the sphere to anyone.
That would buy the time she needed.

She sent both of them off to help with the new start-up. The beam
pipe section was replaced, the vacuum pumped down, and the
BRAHMS group was starting up the uranium flux again. She should
be in the control room to see the data come in again; she was still a
team member, after all. At 10 A.M. the accelerator managers had
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started stacking uranium bunches into the RHIC ring again. Physics
goes on. With the Core Element dead, she felt none of yesterday's
zest.

A look around; nobody watching. Gingerly, she pulled the tarp

away from the magnet poles and examined the sphere. It reflected
the hard ceramic fluorescent lights of the big prep room and Alicia's
squinty-eyed face, peering at it from two feet away. No radioactivity.
The apparently smooth face of it had a slight blue tinge.

Alicia sniffed. Ozone? Could be the spark gaps firing nearby on
a test rig.

She prodded it with a two-by-four, just like yesterday, with the
same result: a hard surface, no give. She rapped it hard. No ringing,
just a thump as it absorbed the impact. Solid?

Quickly she glanced around again. Good. No one seemed to pay
her any attention. She studied the end of the two-by-four. A small
dent, no other sign.

Her nerves jumped, fingers fidgeted. What more could she do
here? Teams were busily checking out their gear all around her.

Physics prided itself on its international nature, but often it split
into microscopic tribes. At Brookhaven each detector group had its
own coffee urn; when one was "down," they would not borrow coffee
from another group, just grumble and wait for the repair. Alicia got

round the Lab more than most, since the switch to uranium from
gold affected every part of the Collider. More than once, people

would ask her how things were going in the other groups, if there
was any news--even though they were only a few hundred meters

away.

Now physicists and technicians from several groups, the STAR

and PHENIX and PHOBOS detectors, came around to offer commiseration
for the loss of the Core Element: "A real puzzle, it is," and

"What you figure could do that, eh?" and the usual sympathetic

noises. She nodded. They really were kind, but she had trouble concentrating
on what they were saying.

She sighed. There were too many people around here to set up
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any diagnostics without arousing interest. And which diagnostics


http://www.abbyy.com/buy
http://www.abbyy.com/buy

were relevant? She needed to get this thing into a quiet lab where she
could think. Brookhaven was a particle factory, not a place for scrutiny.

Maybe we've discovered a really big particle, she thought crazily,
the bigon. A particle the size of your head--no messing around with
complicated microchips and imagers, just study it up close, by hand.

Physics had been like that just a century or two ago. Hertz measuring
his waves by walking across his lab, because their wavelengths

were as long as his arm. Roentgen discovering X rays using ordinary
photographic plates and a steel paperweight. Maybe particle physics
needed a bigon.

"Hope that field can hold on to it," Zak said over her shoulder.

"Uh, how is the run going?" The rest of BRAHMS was still functional;
the Core Element had been a special device custom-built for
uranium.

"They're getting plenty of events in the midrapidity arm."

"Great." They had spent the previous afternoon pulling the remnants
of the Core Element out of BRAHMS. They would have to be

content with the few hours of data they had on disk, analyzing the
compact clouds of subnuclear debris, in the months it would take to
rebuild the detector.

"That's what, a half Tesla field in there?'" Zak checked the side
stenciling of the permanent magnet. "Yeah. Hope it's enough."

"To hold that sphere? Let's see..." She wrote quickly on her clipboard.
The flux of magnetic field crossing the sphere, multiplied by

the sphere's cross section area, had to exceed the acceleration of gravity,
s0... "As long as it's less than a hundred kilograms, no problem."

"For steel, that's probably okay."
"It's holding steady," she said. Let him think it was steel.
Zak wrinkled his nose. "What's that I smell?"

"Ozone from those spark gaps over there, I think."

"Ummm. Say, you get the word on that safety board hearing?"
She froze. "Uh, no. When?"
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He glanced at his wristwatch. "In 'bout two hours. Didn't you
check your email?"

The section of ruptured beam pipe sat on the table between her

and Zak and the safety board. The ceramic fluorescent clarity of the
conference room gave the torn steel the air of a cadaver laid out for
an autopsy.

The preliminaries were methodical. Description of procedures, review
of evidence, plenty of Cover Your Ass detail. Her stomach

lurched, but she did not give way to the usual impulses of insecurity,
especially her specialty, talking too much. If only nobody had noticed
the sphere...

The TV monitoring cameras had views partly obstructed by detectors
but showed the pipe blowing in one blurred frame, Zak's shirt

visible in the distance. Alicia felt an undertone of uneasiness; engineers
never liked the unexplained, whereas physicists lived for it.

Minutes tiptoed by, frowning. Hugh Alcott went over the facts in

a monotone. "Note clear signs of a pressure rupture at segment 148.
Some burnishing of the inner lining, as if from photon damage.
Dave?"

Nodding, Dave Rucker gave her a wobbly, rueful smile. "I saw

en mess it made of the Core Element. Sorry, Alicia, but I believe I
assure you and your team that this was not due to any foreseeable
Lab oversight."

She said, "The natural place to rupture was the focus, since the

beam pipe is thinnest there. Some anomalous energy deposition in
the pipe wall created a fracture, I suppose."

The engineers had already thought of that, she was sure. A thin

pipe let the decay products through well, but that carried a price.
"We've never had anything remotely resembling this," Dave continued.
"Clearly, some energy release created a pressure on the inner
lining."

"I understand," she said.

"Point is," Hugh said, knitting his fingers together, "did this happen
because of something specific to using uranium?"
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"I can't imagine how." She spread her hands. "It's true the total
energy released in a collision is higher, over 200 GeV per nucleon
times 238, and times 2 because there are two nuclei. But that's not a
lot more than we had with gold."

"Unless you crossed some crucial threshold," Dave Rucker said
quietly.

She was ready for that. "This is my postdoc, Zak Nguyen. He and

I checked the signatures in the Core Element and the surrounding
BRAHMS detectors. We looked at the count rates in the time just
before we shut down. Show them, Zak."

Zak rose and handed out copies of an energy graph. He was grinning
to cover his nervousness, she saw. He gave the specs and described
methods in a flat, small voice that got stronger as he got into

the detail. "These show no unexpected excess in counts in any detector,"
Zak concluded firmly.

"Ummm." Dave pointed to a descending curve. "Looks like the

base rate was low already."

"We had a slow erosion of flux for several hours before the incident,"
Alicia said. "The system was underperforming."

Hugh Alcott looked attentive. "You're suggesting a system failure?"
Alicia shrugged. "I'm not a Collider expert."

"It's worth checking into," Dave said. "I'll recommend a look-see

to Tom Ludlam."

Alicia nodded. Ludlam was the highly respected research director.
"Let me get this straight." Hugh leaned forward. "You saw nothing
else on the Core Element signal?"

"No, nothing." Not her fault if they didn't ask the right question.

"If this blowout had occurred at the focus of one of the big detectors,
PHENIX or STAR," Dave said in a slow, troubled monotone,

"we'd have a catastrophe. It would've peppered all the microcircuitry
and made the detectors useless."

"Scary." Hugh nodded. "I'm still not convinced this hasn't got
anything to do with using uranium."

Alicia had nothing to add to that. She watched the board and
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waited. As a graduate student she had learned that among physicists,
unless you were pretty damn sure of what you said, best not say it.
Dave said soberly, "Until we figure out what happened, I think we'd better not
do any more uranium experiments, Alicia."

She had expected this. If they found nothing, a few months of
frustration would make the whole matter recede. By that time she
would know what had happened and could make her pitch for resumption
of uranium runs. "I understand," she said.

Dave's lips parted a bit, as if he were surprised. The confrontational
style of the field virtually dictated that an adverse ruling be

argued against and then appealed. Her simple acceptance would
probably work better, she calculated. When she came back with an
explanation and cure, they would be better disposed to go along with
her.

To break the pause Hugh said, "I sure hope this doesn't get us a
fresh lawsuit. An explosion, even though unrelated, during the first
time we use uranium..."

"The rabid anti-Lab folks, like Fish Unlimited, they don't have to
hear about it, do they?" Alicia asked.

"Good point," Dave said, brightening. "Let's see that nothing

about this gets into a Lab publication."

"Yes," Alicia said. "Those people scare me more than any blownut

pipe."

Particle physics was rich in imagery of change--annihilation, disintegration,
fluctuations, decay--and counterposed with phrases of

stability. Experiments began from simple initial conditions; particles
assumed

their ground state from which experimenters perturbed them;

all in pursuit of the new, of signal over noise.

But such thinking assumed careful preparation. The mystery suspended
under the trap was raw reality, unprepared.

In the five running days remaining Alicia helped the BRAHMS

team monitor the uranium results. Data streamed in and flickered

onto the big laser disks for later digestion. BRAHMS strummed with
purpose. The pursuit of the particle fog that signified the Quantum
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Chromodynamic plasma state was never going to be a "eureka moment,"
as Alicia thought of it. Rather, careful diagnostics had to

fathom the spray of debris emerging from the beam focus point. Detailed
backtracking would tell if they came from a compressed mass

over ten times more dense than a proton.

It was like reconstructing a massive traffic accident by counting

the shards of steel that peppered the roadway. This the particle physicists
shared with those at RHIC who thought of themselves as nuclear
physicists, because they dealt with the convolutions of

many-body interactions. Their ancient rivalry was mostly an argument
over boundary fences, and for once at RHIC the two communities

were united, probing the complicated wreckage made by

complex, fundamental particles smashing together.

Whatever label they labored under, tedium was the lot of particle
and nuclear physicists alike. Only the relentless could weather
through to their reward.

At the shutdown they all toasted each other again and started the
breakdown of special gear deployed only for this run. Then came the
packing up and checking out, an inevitable letdown.

Except for Alicia and Zak. With Brad Douglas they filled crates

with the carcass of the ruined Core Element. When Zak and Alicia
wheeled out the already crated permanent magnet, Brad asked few
questions. Alicia had gotten the magnet consigned to her on a loaner
basis, her request rubber-stamped without a murmur.

But they had to get it past the usual exit examination. The inspecting
team looked over the crates while her heart pounded. One

stopped at the sphere's crate, studied the paperwork, tapped the crate
absently. She held her breath. Then he just sauntered off.

So they came to stand watching their crates loading at Islip Field,

a regional freight-hauling airstrip nearby. Transporting an object she
did not understand troubled her, but she brushed aside misgivings.
She had plunked down her ante solidly now and might as well play
her hand out. Probably it would all come to nothing anyway.

She had a farewell supper with Brad and Zak and others of the
BRAHMS collaboration at the usual Long Island indifferent Italian
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restaurant. Months of data analysis loomed ahead of them all as they
tried to ferret out evidence that something new and worthy had happened
at the focus of the two uranium beams. They had a certain

bravado about them, this tired crew, because they were trying an idea
outside the conventional.

Most of the Brookhaven staff felt that if the quark-gluon fog was

to be seen at all, it would come from the many runs using gold nuclei,
carefully building up statistics. Uranium was a cute idea, they would
allow, but a long shot. A very long shot.

The whole time a clock ticked in the back of her mind. She had

done something based on pure gut intuition, but that did not keep

the anxieties away. She found herself tapping her belt nervously, even
biting her fingernails--habits she had long ago mastered, she thought.

Somebody proposed driving into Manhattan to walk around and
sniff the Essence of Big City, but Alicia begged off, saying she was
tired and had an early JFK flight in the morning.

All true, but she did not mention that underlying her leaden fatigue
was a high jittery eagerness.
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PART II

MAY 2005

How often have I said to you that when you have
eliminated the impossible, whatever remains, however
/mprobo6/e, must be the truth!

--SHENLOCK HOLMES IN THEIGNOFFOU[1888)
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- I The University of California at Irvine was the youngest campus

in the system, founded in 1965, but it had lost its raw look long ago.
The original planners had laid out the campus around a wooded,
circular central park. Framing it were tall tan buildings done in droop-eyed
windows and graceful curves. Two decades later a biology

building had infiltrated, proudly flaunting its bare metal conduits and
pipes on the outside. It stood out like a pimple on a princess. Back
then biotechnology had looked as though it would inevitably dominate
the research companies growing up around the university. That

idea didn't look as good now and neither did the building.

Asphalt parking lots and a clutter of buildings in the stuck-together
style of the late Twen Cen now seemed to jostle each other,

trapped in the original circular layout. Angular and knobby, the
newer buildings with their glued-on steel afterthoughts made the
stately Moorish edifices look like elderly aunts brooding from their
heights over the antics of unruly children.

Fanning out from the rim of the central park, the physical sciences
complex sported five buildings. Pale wooden trailers were wedged
into available crannies, more ratty each year as their "temporary"
status looked more permanent. Students sat on the hard concrete
benches and slurped coffee as they studied. Nobody looked up as a
truck pulled into the utility parking lot and edged around an illegally
parked car.

Alicia Butterworth carefully backed the UC-Irvine truck into the
receiving bay of the Physical Sciences Research Facility. Zak jumped
out of the cab and waved her in. At 7 *.M. the air held only a promise
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of the moist spring heat to come and there was nobody in the facility,
which was the way she wanted it.

With the ceiling crane they got the crate off the truck bed. Alicia
had plenty of experience with moving heavy gear from her years at
Berkeley and RHIC. The cubical crate lowered into position on the
polished concrete floor and she and Zak used a forklift to get it into
one of the smaller subsections of the bay. Out of the way, they could
work without anybody kibitzing. She picked up a crowbar and
popped a steel packing band off. The shipment had come into John
Wayne Airport late last night, May 3. She and Zak had been there
when the gate opened this bright Wednesday morning. Nothing had
gone funny with the shipment, or so the manifest said. Still, she wondered
if the sphere was still anchored in the magnetic field. Had it
shaken free? No sign of damage on the outside, at least--

Her wrist alarm went off. "Damn," she muttered. "Zak, hold off.
We'll finish opening when I get back."

He nodded a little foggily and went in search of coffee. She went

by her lab desk and picked up her viewgraphs and notes, left there
three weeks before so they would be tidily close to the lecture hall.

She sorted through them, trying to recall where the class should be

in the progression of ideas and homework problems. The ideal in such
introductory courses was to give an illusion of science's steady march,
stematically searching the perimeter of an ever-expanding horizon.
She crossed the courtyard into the main lecture hall. Five hundred
faces greeted her.

She slapped her first viewgraph down, a sketch of a quantum
mechanics effect. That would give the hired note-taker from the Clone
Factory time to copy it lovingly and sell Xeroxes of her lecture by
tomorrow morning, relieving some of the class from showing up today.
The classic lecture-and-notes system had started with medieval

Irish monks and was staggering badly into the twenty-first century.
Audio hookup on, tap the mike, check. She glanced up at the audiovisual
booth where an attendant recorded her lecture, also offered

for sale tomorrow. Was the rest of their med school preparation this
packaged and passive? She sighed. Adjust the focus and begin--
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She apologized for having to bring in a substitute lecturer for the
weeks she had been gone. To get Clare Yu to take over had cost Alicia
a substantial trade: three weeks lecturing in an upper-division class
Clare would teach next fall, plus dinner at the Four Seasons, where
they had enjoyed a fine, long, silly conversation about the antics of
their colleagues.

Launching into a description of quantum mechanics, Alicia knew

the cost was worth it. It had been only three weeks on chilly Long
Island, but it felt like three months of fresh air and sunshine. Teaching
was all very fine, but research made the heart Zing.

She finished her eight o'clock--students hated the hour, but it

gave her the rest of the day to get something done--and checked in
with the department office. Her pigeonhole mail slot was crammed
and at the factotum's front desk she picked up another whole box of
mail, the fruit of three weeks. She was heading out to the lab again
when the department chairman came ambling down the main corridor
of the department staff offices. Apparently the management services
officer (nobody had ordinary titles anymore) had told him she

was back.

"Oh, Alicia," an unconvincing brightening in the voice, "I have a
small favor to ask."

Martin Onell wore his usual uniform of full three-piece suit, gray
today, with a sea blue button-down shirt and muted amber tie on a
bronze clasp, all set off by a lime green decorator handkerchief peeking
out at the scruffy world.

"Martin, I just got back last night from Brookhaven--"

"As I know." He gestured at the white board where faculty names
were listed with destinations and dates. Four faculty strewn around
the world, in Kobe and Geneva and Cambridge and D.C., a typical
roster. "You made your 3-B lecture?"

"Sure." What was he edging up to?
"The head of Gender Education--"
"Not that again." She sighed.

"--called and well, they really would like to talk to you about--"
"I haven't got--"
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"--just showing up for their board meetings--"
"--any time right now--"

"--because you did agree, since they wanted a minority woman,
to take the post--"

"I got asked and said yes, but that was last year--"
"--knowing it was a two-year appointment--"

"And the vice chancellor said it would be no real work."

A quizzical expression flickered over his face. "It isn't, is it? I
mean, just vote on measures--"

"You have to listen to them first. That's what I found out I
couldn't stand."

Martin Onell gave her a raised-eyebrows stare that was supposed
to make her feel guilty but only made him look stupefied. "You did
say you'd do it."

"I'll call them." That got her off the hook and took the problem
off his desk, which was what he really wanted.

"Good, good." An audible sigh. '"Uh, how did your run go?"
"Disappointing. We broke down early in the run."
"Really? I thought RHIC was reliable."

"It is, but.., well, I'm looking into what happened. The beam
pipe vacuum failed."

"That's odd." Onell was a solid-state physicist, but he had broad
terests.

"I'm taking some space in my lab to look at the damage. It pretty
well wasted my detector."

"Too bad." He shook his head.
"I'm keeping it quiet because Brookhaven wants it that way."

"Ummm." A knowing pursing of lips. "Not unexpected. The big
accelerators are closely watched these days."
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"I don't think it's a major problem," she said to deflect further
interest. Onell was a terrible gossip and an old foe of the particle
physics group. Probably had cronies at Brookhaven, too. She turned
away and retreated down the hall, waving goodbye.

The stock room had a delivery for her. Down to the basement,
into the wire-caged office, sign the paperwork. The bill of lading said
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they were circuit elements for the Core Element, which she had fax-ordered
from Brookhaven. Good. She could use them in the pep talk

she would have to give her graduate students when she broke the
news.

Back up to her office on the third floor, taking the steps two at a

time, usually her only form of exercise. She fidgeted her key in the
balky lock to her office. Her desk was a sea of paper. A stack of phone
messages, but they could wait. Clare Yu had left the results of the
latest quizzes given in the discussion sections for Physics 3-B. Alicia
scaimed the curves provided by the grading program and sighed. No
better performance than usual. In fact, a bit worse, though within the
expected quiz-to-quiz variation.

She had really tried with this class, too, holding extra problem
sessions and carefully going over examples in lecture, the works. Had
her three weeks at Brookhaven badly damaged their opinion of her?
Feeling neglected, ideas of disloyalty if the prof was gone for too

long? They should be grateful, actually; Claire Yu was the better lecturer.
Physics 3-B was for nonmajors, which meant mostly biology

students. Which meant, at a ninety percent confidence level, those
who wanted to go to medical school. They saw the 3-B professors as
hurdles they must leap on their way to respect, status, and a MercedesBenz.
She had given them the nose-in-it speech on the first day of the
quarter, too: "Look at the student on your right, then the left, then in
front, then behind. On average, only one of you five will get into med
school. Your grade in this course is a major sheep/goat separator used
by admissions committees. I don't like that and I'm sure you don't,
either. But as physicists are fond of pointing out, facts are facts. I'll

try to help you all do your best."

Glumly recalling that speech, she was startled by a knock on the

door. It was a 3-B student, a demure young Vietnamese woman. Office
hours; she had completely forgotten laying on an extra load to

make up for her absence. The student came in and voiced the usual
worries over her grade and Alicia let her run for the usual two
minutes. Then she coaxed her into concrete talk about what the stu-
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dent didn't understand, which after a few more minutes seemed to
be just about everything. Alicia sat back and eyed a little poem she
had stuck to the leg of her desk, out of view of students.

Cram it in, jam it in,
Students' heads are hollow.
Cram in it, jam it in,

Plenty more to follow.

Cynical, but won from experience. The sheer pace of 3-B demoralized
quite a few. Some realized that this might be the most important
aspect of the course as a filter: med school would be the same, only
worse.

Students ate up her morning. She headed over to the Phoenix Grill

for one of the chicken curries they did reasonably well. The walk was
crisp and warm in the advanced spring here and the grill supplied
knots of diners enjoying the lancing sun. Clare Yu was there, sitting
outside with the solid-state group at a round table, easy to find because
they all wore hats; the undergraduates around them did not
apparently worry about skin cancer. Alicia thanked her for taking

over the 3-B lectures and listened to a postdoc excitedly describing

an effect he had predicted. She had trouble following his point.

When Alicia got back to her office, her secretary intercepted her

with messages. A phone call from her father, some academic business
she could put off, and a Call me! from old buddy Jill. All for later; she
beat a quick retreat to the lab.

In a working laboratory's necessary chaos there is often an island

of order, scrupulously clean and clear. In Alicia's lab this was the

assembly room where graduate students and diligent undergrads followed
intricate plans, piecing together the myriad sensors of the Core

Element. Here Alicia also labored, taking most of her research time

in cross-checking, puzzling out problems, and patient encouragement.
Such hard-slogging attention to detail was boot camp for any experimenter.

Zak was in the assembly room, unpacking the ruins of the Core
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Element. They had come in on a later freight shipment and without
even mentioning it to Alicia he had gone to the airport and picked
them up. But then, she thought sourly, how could he have found her?
She had been buzzing around all day.

Brad Douglas was helping, along with two more junior graduate
students who were eyeing the mess carefully packed inside the box
with fallen faces. They had all put in long months building, testing,
and optimizing the Core Element. They gave limp greetings.

She stopped them from taking any more pieces out of the crates

and sat them down around an assembly table. Time for the pep talk.
Not easy, especially after losing the first game, and in the Brookhaven
Super Bowl.

First she said that the Core Element had worked perfectly and it
was a tribute to all of them, up and running with no trouble, got a
lot of data on disk to analyze, until...

This was the hard part. She blamed the damage on an explosive
failure of the vacuum system and left it at that. "The whole matter is
under investigation," she said. She hated using the passive voice, but
here it did the right job, describing without actually showing who
was acting. They would assume she meant Brookhaven, not her, so
she let the subject stop there.

"Let's get the unpacking done, then knock off. The whole tedious
business of figuring out what we can salvage and what we've got to
fabricate again--we'll leave that for tomorrow."

They nodded, a bit numbed. She made a show of energetically

taking out some smashed boards and sorting them into categories.
Pretty soon the whole team was working reasonably well in the big
bay. They cleared space and carefully unfolded the white foam packing
sheets and there were even some smiles here and there.

Time for the finish. "And here"--she held up the shipment of
circuit elements--"we have the first replacement parts. We're on the
way back."

It sounded lame to her, too staged, but the kids brightened.

Brad would be the key here. He said little, but she noticed that
he casually dropped by each laboring figure and buoyed up spirits.
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He was the best of the graduate students, quiet and ambitious, but
good at handling people. In fact, better than she was. He had been
the obvious choice to go with her and Zak to Brookhaven.

After two hours, during a break, she took Zak into the separate
space where the big crate stood. They made quick work of the

wooden frame. The gray U-magnet had foam packing sheets and bub
ble wrap around it. Gingerly, they peeled it off. The sphere was still

there.
"Came through okay," Zak said.
Alicia stuck her head into the magnet gap and eyed her warped

reflection in the mirror spherical surface. The fizzy quality of the re
flected light was ... gone.

"Zak, does it look the same to you?"

His head poked into the other side. "Um, pretty much."

"There was a kind of, well, coherence to it."

"I remember. Maybe the lab light at Brookhaven was different?"
She pursed her lips. "That smell again."

Zak sniffed. "Ozone. We smelled it back in the Brookhaven prep
area."

"Must be the sphere itself." She backed away and the smell faded.
"That's the source, all right."

"Funny. Takes a lot of energy to make ozone, doesn't it?"

"Yes, but how can a solid object do this?"
"Ozone forms around transformers and power lines."
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"Electrostatics?" She frowned. "If there's a big potential on this
thing--"

"How would it get charged?"
"Who knows?" She got a shielded cable and brought it over, using
work gloves. "If this discharges to ground..."

But it did not. "Okay, no electric effect." She wrinkled her nose
at the smell. Was it stronger than it had been at Brookhaven?

Zak frowned. "How can a metal bubble... ?"

Time to be frank. "Zak, you've been pretty quiet about this."
Discomfort flickered in his normally impassive face. He shrugged.
"I figured you knew best."
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"I took this because I think it may be important, very important.
Some new physics may be going on and this is a big, fat clue. But I
know what I did--and I'll take the blame here, not you--is out of
bounds. I just.., had to."

Zak nodded. "I didn't come to UCI on a postdoc because my

parents live nearby. I came because of you. You're a really good
experimentalist.

Everybody says that. I'll go with your judgment."

She had wondered a bit at Zak's silent compliance. By now she
would have filled the air with questions. They were both outsiders in
the scientific community, but of quite different personalities--so be
it.

"Anyway," Zak said to fill the silence between them, "we should

get something back in return for losing the Core Element."

"A kind of cosmic balance? Yeah, I kinda feel the same way."

They smiled at each other, some unspoken understanding passing.
Alicia sighed and stared again at their reflections, two quizzical
frowns. "I wonder if that surface is solid."

"Well, sure it is."

"Let's check."

They got a drill from the machine sloop and mounted it on an
equipment frame. Zak fished a diamond tip from the rack and put it
in the chuck. He advanced the whirring tip as Alicia watched from
the side. It met the sphere. Nothing gave. A high thin scream of metal
in agony, but the tip did not advance.

"Good grief," Zak said, pulling the tip back.

"Wow," Alicia said, rather an understatement of her feelings.

"A tip like this should cut steel, even a really tough alloy. I can't

get it to advance any."

There was no mark on the sphere. "Let's try to chip it."

That failed as well. Zak snorted in exasperation. "What kinda super-hard
material can this be?"

"Maybe it's not material?"

"Huh?"

"Just a thought."
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Irked, Zak jabbed a finger at the offending sphere. "Sure feels

solid. More likely, we're doing something wrong."

Maybe so, she thought, but not in the way you mean.

For the first time she felt a cold trickle of apprehension, peering

into her deformed reflection, which seemed to be leering back at her.

- / Laguna Beach was the sort of town where a stack of tiny apartments
clinging precariously to a hillside on the Pacific Coast Highway

could call itself The Villa and nobody would laugh. Alicia slipped her
blue Miata into the last long-term parking space left on Lower CIliff
Drive as dusky fog edged in from Main Beach, only a hundred meters
away. She had taken a two-bedroom, the largest in The Villa, because
she wanted to live in the middle of the village. Most people fled here
from the Orange County sprawl to hole up in the narrow, steep canyons,
living on streets where it was impossible to walk but crawling

might work.

She had wanted just enough urban pulse to remind her of

Northern California, where she had done her graduate work, but
without the People's Republic of Berkeley upscale slum atmosphere.
On an assistant professor's salary most chose to live in the university-run
condos on campus. Alicia's skin itched at the idea. Rents would

have been cheaper inland, but there lay the lairs of cotton-topped
elders wearing fruit-colored comfort clothes, the men with legs
ghostly pale above the black socks they always wore in their sandals,
and the women in pastel golf visors with super-size sunglasses.

She made her way down the tricky steps, letting the flowers welcome
her home. Sweet jasmine layered the moist beach air as it

climbed up the trellises at doorways. As she teetered down steep steps
between jocular blue-and-white the walls, a hummingbird darted
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around some fuchsias in baskets. It paused and gave her a look and
then moved away so fast it just vanished. On the next level petunias
cloyed the mood with their thick sweetness. The apartments here
were tiny and The Villa joke was they were reserved for New Yorkers
so they would feel at home. The petunias alone would have driven
her away. But just further along, between narrow tiled walls, the air
gave way to the cutting acidic aroma of golden marigolds. On the left
her apartment had a commanding view of Broadway and the Pacific
Coast Highway with the whitecaps beyond, all wreathed in a halo of
magenta bougainvillea, mercifully scentless. She was feeling better
already, putting the lab puzzle behind her, when she noticed that her
front door was ajar.

She went in cautiously. There was a heavy lilac smell in the living
room. "Come out or I start shooting."

"My my, you're so butch," came a light voice.
"Jill, that's a new lock."

"Yeah, took me maybe thirty seconds with a dull nail file."

"The new perfume is overpowering." Alicia walked through the
archway into a room of spare rattan furniture covered in tweedy gray.
Jill lay on the couch reading Natural History, feet up, open-toed sandals
off, blue silk shirt tucked into white duck slacks, her blonde hair

spread around her head like a halo.

Jill grinned. "Giving it a trial run. A guy at work likes it."

Jill had been famous for picking locks at university, some kind of

high school prankster talent. "They teach that as part of investigative
journalism?" Alicia dropped her briefcase in a corner and Jill bounced
up and hugged her.

"Just in case I get assigned to the White House and hear about
some funny stuff at the Watergate. Got my special tools all ready."

Alicia smiled wanly and eased into her bare mahogany rocker--good
for the ache in her back. "Girl, I'm pure, plain, kicked-dog
tired."

"Hey, we're supposed to celebrate your experiment, remember?"
"It crashed."
"Like, bang?"
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"Big bang."

Jill blinked. "Then you really weren't kidding in that phone message."
"You keep thinking everybody's as ironic as you are."

"It really crashed? Why?"

Alicia launched into the story and within a solid minute Jill got

the familiar blank look, so she capped off the tale with a quick reference
to the sphere and then just rocked a bit in silence. Jill respected

her work but had little interest in its intricacies. Come to think of it,

Alicia thought, maybe that was one of the reasons they got along.

Jill looked relieved. '"Uh, save the details for the appetizers.
Ready?"

"Lord no. I'll open something. Red or white?"

"Go for white. I'll probably spill it."

Alicia fished a sauvignon blanc out of her tiny refrigerator in a
kitchen only marginally bigger. The small kitchen had appealed to
her, a ready excuse for not whomping up five-course dinners. She
came back out under the archway, poured the wine, and plopped

back down in the rocker.

Jill eyed her and said, "Y'know, that's your best frame. When you
have a guy over, always sit there."

"It's good for my aching back."

"No, really, it sets off your skin very well."

"Mahogany lady? My ambition is to be thought of as what my
dad calls a 'high yella.'"

"Yellow? How can black people be yellow?"
"Mix in some white, which is really pink."

"Ugh. Don't take up oil painting."

"In this town I'll be the only one who doesn't."
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Jill flexed her fingers and Alicia knew she was thinking about a
cigarette. Well, they both were. Three months now and not an hour
passed without the urge; they were helping each other quit. A flicker
of a frown, then Jill said brightly, "Three guesses."

"New guy."

"It's that obvious?"
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"C'mon, we've served together through a decade of the Sex Wars.
You were going out with that computer guy--"

"Him? Turned out he had a rag for a gas cap."

"So spill."

Jill rattled off name, job, physical highpoints, all with an accountant's
speed and accuracy. Alicia interrupted with: "So he looks like a
potential Mr. Right?"

"No, just Mr. Right Now."

Alicia shook her head. "The utilitarian approach. Maintenance

sex."

"Hey, I'm just voyaging through the six stages of life: Birth, Childhood,
Hideous Adolescence, Midlife Crisis, Plastic Surgery, Death or
Whatever." Jill nervously flexed her fingers again and her upper teeth
bit into her cardinal-bright lipstick, as if searching for the filter tip
that wasn't there.

"Those are the choices? Think I'll sit this one out."

"Oh, you're infuriating!" Jill leaned forward toward Alicia. "You

said after this experiment's up and going, you'd get back in the

game."

"No finger-pointing. There's trouble with the experiment--"

"Sheesh! Look, as far as your romantic life goes, don't bother
thinking for yourself. Get a pro to do it."

"Like you?"

"I've been around the track a lot more times."

"A real Olympic athlete."

"As I recall, that's called judgmental."

"Factual."
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"Hey, drop that. This is Jill. I've seen you with your dress caught
in your panties, 'member?"

Alicia smiled wanly. "Okay, okay. Maybe I need some encouragement."

Jill eyed her meditatively. "A remake is more like it."
They had met in Berkeley. Jill was two years younger with a master's

in Communications and a law degree, which meant that she
freelanced in what she called TV Land and got big-time bucks for it.
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Fast-track stuff, compared with Berkeley's Lite Granola and Birken-stocks.

Alicia could see the effects. Still, it beat UCI, where one could
appear in an outfit with just the perfect muted shades and downright
witty tailoring and the academics would look right through it. Of

course, the secretaries would say something, a little awkwardly because

she was a professor, but that was thin gruel indeed.

Alicia sighed and finished her wine. "Where's for dinner? Someplace
we can walk."

"Don't change the subject! Look, I'm not saying make this a major
campaign or anything, doesn't have to be the Normandy invasion."
"Last time you got me so dolled up, I had that hundred-dollar
hairdo ruined by a ceiling fan."

Jill held up both hands, palms out. "Okay, a tactical error. I was
trying for the retro Diana Ross look."

"The Eva Peron look, you mean."

"Okay, but you're wearing it hopelessly short now. With just a

bit more length--"

"Look, I got reasons not to date right now. Work--"

"No work, not allowing work anymore. You've used that one up."
Alicia smiled. The only way to get Jill off her favorite topic, Let's
Save Alicia, was something in her own style. "Okay, reasons not to
date." She ticked them off on her fingers: "I can't make myself share
n Chinese restaurants. My ideal man hasn't been invented yet--in
fact, may be anatomically impossible. I need to be in bed, asleep by
10 P.M., or I become quite cranky."

"You're cranky already."

Alicia nodded. "Woman need dinner."

"You need a date. I may have mentioned this a few hundred times
before."

"Date? Could you spell that?"

"Hey, is no man an island or what?"

"Most of them should be."

"Don't go insulting the prey."

"And I'm the cranky one?"

They went to Las Brisas, both liking the feeling of making a vir
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tuous, healthy choice with the soup, ignoring the dollop of artery-clogging

buttery potatoes that made it delectable. Already nearly
packed, it was a Southwestern Mexican joint, upscale touristy in a
nice way, pricey but still reasonably hip. No interesting guys loitering

at the intense singles' bar, which is how one knew it was a real restaurant

and not a watering hole with appetizers.

Jill displayed her full range of neurotic restaurant behavior, ordering
everything on the side, asking for her food on smaller plates

to make it look bigger, hauling out her own ultralite salad dressing,
counting calories with a calculator at the table, pretending to find
sprouts just yuammy. Once on a double date Alicia had listened to her
long soliloquy on whether to eat just a little something before they
got to the restaurant, so the guys won't think she was a pig.

The menu listed every single ingredient in the dishes, the full
cinnamon-apples-drizzled-with-clover-honey-crme-fratche sort of
thing. They were most of the way through a shared entree (a delicately
negotiated point) of chicken mole with white asparagus, an

unlikely combination that didn't quite work out, before Alicia could
get a word in edgewise about the sphere. Jill listened intently, nodding
and snapping off chunks of celery sticks.

When Alicia's tale finally dribbled off into details about diagnosing
the sphere, Jill yawned and poked a finger at her. "So what can
Brookhaven say? You took something that ruined your experiment.
Well, you were owed."

"Physics doesn't work like that. It's not horse trading."

"You'll have to split it some way?"

Alicia chuckled loudly. Maybe it was the wine. "We tried that. It
won't split."

"You can say you didn't know what it was."
"True. But spiriting away an important result from an experiment-"
"You don't know it's important."

Alicia found that her hand had knotted into a fist. "I can feel it
in my gut."

"Your honor, witness is unresponsive."
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"Okay, I don't know. But if they ask, truth is, I had a feeling from
the beginning--"

"Just say, 'your honor, I refuse to answer on grounds of insufficient
database."

Alicia shook her head and said nothing.

Jill frowned and leaned across the narrow table, pushing aside her
decaf espresso to hold Alicia's hands. "You're worried more than you
let on."

"Yes. L... I don't know what the hell this thing is and I've done
this crazy thing on impulse and I can't really turn to anybody or word
will get out and I'll have to answer--"

"I'm no rocket scientist--God, don't you hate that phrase? As if
engineers who launch rockets are real smart? Try sleeping with one
of them!--but listen, having a consuming curiosity and following
your nose is what people like me expect a scientist to do."

Alicia looked surprised. "From the outside it doesn't look like I've
committed a cardinal sin. I like that."

"You're absolved, kid. Doesn't the Pope get his ring kissed? I'll
have another espresso."

They went along the sloping beach. Jill narrowly escaped a big
wave hissing up to and nearly over her new green sandals. Alicia

walked her to her top-of-the-line BMW, which, because the tourist
lason was already picking up, was parked on Legion Street.

Walking home, Alicia looped by the beach to listen to the crash

and slither of the waves some more. Sitting on the rocks for a while
made her feel better about everything. Coming back along Coast
Highway, the town lay like strings of Christmas lights wrapped
around looming hills of coal.

She yawned and then saw another black woman coming toward
her. Jill's pressure was working; she instantly began sizing up the
woman as competition. Not bad, no, but not that good, a little hefty
and certainly not in her class of looker. Then she blinked and saw
that she was looking into a store window reflecting her own backlit
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image. She walked the whole rest of the way home unsuccessfully
trying not to think about it.
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- Most scientific research flows along well-charted channels.

Within a recognized framework it seeks to discover minor eddies and
byways, expanding knowledge without breaking boundaries. It
strums with the tension between the known and the half-seen.

Alicia had always scorned such conventional, safe approaches.

RHIC, after all, was a bold stab into new terrain; its failure to yield

any eyebrow-raising discoveries so far did not deny its initial ambition.
But she had worked within a community, using time-honored
approaches. She saw now the comforts of those boundaries. At this
juncture she had to voyage into territory wholly unknown.

Of course, this thing hovering a few feet away from her could be
a mere oddity of explosive metallurgy. Zak still thought so. And making
a fuss about a poorly understood result could be fatal.

Once at the Stanford Linear Accelerator, a famous story went, an
off-site user who was a professor elsewhere was watching fresh data
emerge in a late-night experiment. He jumped to the conclusion that
he was seeing a new particle. Right away he started talking about
setting up a new group to study the effect and asked a postdoc to
come work with him as soon as the group was formed. The postdoc
kept quiet when a few days later the professor called a big meeting

of all collaborators of the in-house group, plus users, and dramatically
showed the data, claiming that he--not "we," the postdoc noted--had
discovered a new particle. The data didn't look sound to some.

More noise than signal, the standard cut said. Within a few weeks the
professor was out of the collaboration, gone, flushed from the field.
Overclaiming was a permissible flaw, the familar vice of ego, but
beating a drum with no parade behind you betrayed poor judgment.
A big mouth was more dangerous than anything but a bald error.
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She was going to keep hers well shut until she figured out what
was going on. Midmorning, students working nearby, a whole day
beckoning. Nerves a bit jittery, but work would cure that.

Alicia turned away from the magnet poles. What next? The problem
with the unknown was its lack of road signs. Yesterday they had

tried the diamond-tipped drill and gotten nowhere. She started taking
the drill apart on a workbench, thinking about using a laser, when
she noticed a glint from the drill tip. It shone brightly in the lab's
fluorescent glow.

Under a low-power microscope the diamond tip seemed fresh.
Had its contact rubbed away the slight layer of oxidation all metals
develop?

She tried a higher-power microscope borrowed from Walter

Bron's lab in another building. The sphere had no discernible structure
at that level of magnification. No cracks, abrasions, flaws. What

was it?

She felt a tingling, curiously pleasurable: her "curiosity reflex,"

she had called it in high school, when she had first glimpsed the
serene certainties of physics, starkly contrasting with the world's raw
hubbub.

The drill bit had made a high keening sound when pressed against
the sphere. It had scraped the diamond tips clean.

When in doubt, do the obvious. She arranged calipers and carefully
measured the radius of the sphere. Getting everything centered
properly, she brushed against the sphere, the first time she had
touched it. The surface felt slightly warm, smooth. Not cool, as she
had intuitively expected; metals feel cool, even if they are at room

temperature, because they conduct heat readily, and skin reacts sensitively

to heat loss rates. She stroked it a few times while making the
measurements, then averaged her numbers: 37.8 cm. plus or minus
about 0.3 cm. A small bowling ball.

She thought awhile about ways to weigh it. If she knew the magnet's
mass, she could weigh the assembly and subtract--but she

didn't. A direct measurement would require easing off the magnetic
field and lowering in onto a scale. She felt uneasy at the idea. What
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if the magnetic restraint were somehow important to its structure?
Her intuition was to leave matters as they were, even if working on

the thing was a bit harder in a magnetic field. She did not like the
picture of losing control of it in the lab.

She frowned. That ozone smell. A damned big clue, but pointing

at what? When in doubt, get some numbers.

She went up to the chemistry department and looked up a simple

test for ozone concentration. Oxygen was two atoms, she remembered,
and with enough energy added it became three: ozone. It was

heavier than air, so if the sphere were giving it off, the stuff would
drift to the lab floor. Silent electrical discharges made it, and the Chemical
Rubber Handbook said that ultraviolet radiation around 250 nanometers
could, too. That was an energy of 4 electron Volts, equivalent

to a temperature of about 40,000 degrees.

Was the sphere emitting radiation up in the ultraviolet? She

couldn't see anything. It took a moment to walk around the bay
switching off the high fluorescents and local spot lamps. After her

eyes had adjusted, she peered between the magnet poles. The human
eye could see over an enormous range of sensitivity, better than
photodetectors,

but it could be deluded, also.

A glow there? Try looking at it out of the corner of the eye. The

desire to find something could provoke what she called "wantum
mechanics," fishing a result out of nothing but noise. To prevent that
she turned around in the pitch darkness and looked again. Where

was it? There? She put her hands out and felt a lab bench. No, she
wasn't fully rotated. The faint light she thought she saw had been in
the wrong place. She turned her head but saw nothing. Try again.
Nothing. After more fruitless trials, she quit.

Perhaps try looking in a darkened room with some high-

sensitivity photodetectors? That demanded quartz lenses...

Maybe later. Right now, try something simple.

One of the atmospheric testing labs in the geophysics department

had a compact, computerized meter just sitting in their cabinets which
measured ozone, for atmospheric pollution studies. She quickly wangled
her way through a postdoc, then had to properly consult the
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professor in charge, of course, and he cheerfully let her swipe it for

a short while. He even came by the lab, wondering what she was

doing with such an ordinary instrument when she worked at ultrahigh
energies. She was so jumpy she at first tried to stand between

him and the U-magnet, then realized he couldn't make anything out

through the close-packed instruments, anyway. Seldom can a non-specialist

divine the function of gear. "Just looking for a funny
source," she said, trying to sound relaxed.

She spent the middle of the day taking readings at varying distances
from the sphere, neatly penciling them in her lab book. It was

a sweet device, user-friendly. The ozone concentration fit an inverse
square relation pretty well, just as though it were being created at the
sphere's surface and then diffusing outward.

She sat and frowned at the thing while her graduate students
worked on the Core Assembly in the other half of the high echoing
bay. She had told them she didn't want to be disturbed and went
over every hour to see if they needed help with the excruciatingly
tedious work on the replacement Core Element.

Should she try to cut it with a laser? That required quite a powerful
laser, a big job to even get it in here and set up. Also, attention-getting.
Who had one? Toborek? Bron? No, too much trouble and risk.

How about asking a metallurgist? Not much help there if it wasn't
etal, and something in her gut now told her that it wasn't. Also,
another way to launch rumors.

Just to be doing something, she fetched the low-power laser they

had for general use in the bay. She set up some simple optics and
trained the laser on the sphere. Then she made the resulting beam fall
on a simple white screen, which she made out of the plastic backing
from a Core Assembly shipping crate.

She had some trouble lining everything up right and getting the
screen between the magnet's poles, close to the sphere. When she
reflected the beam from the surface at a steep angle, it came off nice
and tight, a single ruby spot a millimeter across, scintillant on the
screen.
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Then she shifted the angle so that the beam struck the very right-hand
edge of the sphere, just skimming the surface. The spot spread
into an ellipse several centimeters long.

"Ummmm?" she murmured, puzzled. She fooled with the setup
for awhile, but there was no way she could be wrong.

That should not be. The curved edge should scatter the beam into

a smear, but not nearly so broad as the ellipse that hung on the screen
a few centimeters from the sphere. To get a broad ellipse meant that
the sphere refracted the beam, not just reflected it.

She twisted her mouth, not liking this conclusion. It was as though
the steady laser beam went into the sphere a bit, then got refracted
back out.

She thought of another test. She edged a wooden ruler into the
laser beam from the left and watched the elliptical spot. A dark border
crept into the right side on the screen.

"The left side is refracted most," she whispered to herself.

Light coming in on the left edge of the tiny laser beam went farther..,
into the sphere?.., and so suffered more refraction, so that it

came out on the right hand of the spot. The refraction reversed left
with right.

So this thing reflected light, all right, but it refracted, too, proportional
to how far the light went in. But that made no sense. In? The

sphere looked like a hard reflecting metal surface. As though light
bounced off one single layer. But this refraction result plainly said
that light penetrated to different layers of differing refractive
strengths.

Her head hurt, not from the ideas but from staring at the laser
beam. Her mind refused to budge any further. Brad Douglas called
to her from the far end of the bay, where students were laboriously
assembling the new Core Element. Something about a part he could
not find.

Somewhat gratefully, she went to help him. When in enough
doubt, let your subconscious work on the problem.
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- At the end of her Physics 3-B lecture she happened to look

down at the textbook. While the students emptied out of the deep

bowl lecture hall, she paged through it idly. She used this moment,
rather than struggling through the inadequate doorways, as an implicit
invitation to ask questions; some, particularly the Asians, were
terminally shy about coming to office hours.

Her approach in lecture was to give her own slant on the material,
assuming the class had read the textbook to get a different flavor.

This always rankled a faction, she knew, who wanted lectures that
combed through the material in exactly the same way they had read

it, salted with heavy hints about the exam. She much preferred students
who cared for the physics itself, of course; her job, then, to show

them some of the sublimely simple beauty in it.

The textbook pages were dotted with black-and-white photos of
Physics Greats, typically in portrait pose, head and shoulders only,
earing jackets and ties, gazing off in lofty meditation. Only Richard
Feynman and Einstein came across casually, Feynman playing bongos
and Einstein wild-haired and sad-eyed in a sweatshirt. Great men--she
did not think, Great white men--abstracted out of their time and

place and assumptions. That too was an assumption, of course: that
physics rose above the stormy swamp of culture.

Well, maybe. Some of her first love of physics had come from that
hope: that humanity could loft above the dark plain of incessant strife
and passion, glimpse a serene beauty hovering beyond the veil of
tribe and language. Such visions came to the great, soaring intellects,
who passed them down to those struggling below.

Alicia had no illusions that she was going to be a lofty monolith
like Einstein or Faraday or Fermi. There came a time in the lives of
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physicists when they realized that they would be spear carriers, not
prima donnas, in the grand opera of science. But she felt a delicious
tension as she left the lecture hall and headed straight for the lab. Let
department tasks and paper grading wait; she had gotten into physics
for exactly this pulse-quickening sense of Being on the Chase.

No students had stopped to ask a question; they rushed off to
memorize. With a decisive snap she shut the textbook, gathered up
her viewgraphs, and went off to her lab.

Zak had been following her instructions from yesterday. He had

carted in a gaggle of photodetectors rounded up from hers and other
labs. Nobody had a lot of instrumentation in these days of ever-dwindling
funding. Borrowing was common. She reviewed the gear,

noticing that it had been bought on grants from the Air Force, NSF,

Navy, Department of Commerce, and NASA. Did these agencies

know to what diverse uses their dollars went? Sure. They just looked

the other way. Only senators and simpletons thought science took

place in neatly drawn boxes.

She and Zak finished getting the photodetectors set up and linked

to computers. First they would study the sphere's properties in light it
reflected. Then they would work in the dark and look for emission.

Rather than move the magnet and sphere, they wanted to hood the

magnet with light-shielding cloth and then kill the lights for good measure.
Her graduate students usually worked in the afternoon, after

class, so mornings were best. They were nearly ready to start when her

lab phone rang. She answered, despite a strong temptation to ignore it.
Her secretary knew better than to disturb her here except for something
important.

"Alicia? Hugh Alcott, Brookhaven?"

"Oh. Ah, yes." A sudden, keen apprehension.

"We've been reviewing the accident? And were wondering if you
had anything to add."

"Uh, like what?"

"Anything about the debris?"

"I don't think so."

"Well, I'd like a description from you of the whole thing, the
incident, in writing."
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"I thought you recorded the safety meeting."

"Well, we've got to dot the i's on this thing, you see."
"Why?"

He paused, as if surprised. She wished they were on one of those

Net systems that carried a visual still, refreshed every five seconds.

But then he could see her, too, and she was not sure what her expression
might give away. Good grief, he could even have seen the

magnet behind her.

"To be sure it doesn't happen on your next uranium run."

"Oh, sure." She had completely forgotten that she had a run penciled
in for half a year from now. Could they get the Core Element
ready in time?

"Then you'll e-mail it to me?"

"That might take awhile. I'm coming up on finals here--"
"Well, I'd kinda like to see it pretty soon."
"Okay. I'll do what I can."

They danced around it a little more, then Alcott finally hung up.

She closed her eyes and reviewed the whole conversation, holding

the phone and listening to the dial tone so that Zak wouldn't get a

look at her face before she composed herself. It seemed pretty ordinary,
a bureaucrat covering his ass with paperwork. Nothing more.

So why was her heart thudding?

She went back to help Zak finish hooking everything up.
"Where shall we start?"

She clicked on some illuminating lamps. "Look for some spectral
lines in reflected light."

"Iron? We could look for spectral lines."
"Sure," she said and rattled off two line frequencies in an easy-to-see
range. She didn't think this thing was steel, but they had to

start somewhere.

It took half an hour to be sure that there were no iron lines. In
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another hour they failed to find any other lines, except those already
present in the illuminating lamps. When Zak wondered what that

meant, she exploited Professorial Mystique, a technique she had observed
often. "Ummm," she murmured mysteriously and started setting

up for the studies in the dark.
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It was nearing noon, but they hooded the magnet and the photosensors
and doused the lights. Carefully they patrolled through the

spectrum displayed on a computer screen, looking for emission from
the sphere. There were the usual goofs and errors, quickly corrected.
Light leaking through a doorjamb reflected into one of the photodetectors
and they had to mask for that.

After a long while, Zak said, "We're getting photons ..."

"How much?" She checked the hood to be sure nothing was leaking
into the magnet area.

"Very, very few. Right at the edge of detectability."

She checked the 'scope traces. "I don't see a line."

"There isn't any."

"No lines? There must be."

"There aren't."

"Something wrong with our setup, then," she said firmly.

So they went over the entire arrangement again. It was straightforward
and she was sure they would find a loose cable or shuttered

input somewhere. They did not. So they looked again and still did

not. Finally she sighed and said, "Okay, maybe the spectrum is right.
But how can it be?"

Zak looked at her blankly. "I don't know."

The light was distributed all across the spectrum. Atoms emit precise
frequencies, corresponding to the jumps that electrons make between
their quantized energy levels. In a solid the atom-atom binding
interactions smeared these lines somewhat, but not enough to yield
what they saw. This dim glow was spread everywhere, not concentrated
at all.

"That's crazy," Alicia said.

"Maybe we'll bring the lines up out of the noise if we accumulate

over a longer time," Zak said.

If they simply added up all the light--in camera language, keeping

the shutter open for awhile--then errors would tend to cancel
themselves out and they would see the persistent radiation.

"Fair enough." Alicia was pleased. Zak was a quick, absolutely
competent student, always thinking one step beyond, able to adapt.

A natural. Professors educate those who are capable, but they treasure
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the students who go beyond that level, who make working with them
exciting, not a job at all.

They let the optical-processing system work on the emitted light

for twenty minutes. Alicia felt both elation and worry as they waited,
checking the system as it counted photons of light over the full width

of its spectrum. Elation, that the sphere did seem to be giving off some

light. Very, very faint, but it was there. Worry, though, because possibly

this entire result was just a mistake. Maybe their makeshift rig,

set up in a big bay not designed for this sort of sensitive spectral

work at all, was letting in an unsuspected source of light. Well, they

would have to repeat it all, of course. Nobody trusted a delicate measurement
on the basis of one trial.

"Let's have a look," she said when she could restrain her curiosity
no longer.

The digital readout took a moment to compile and then wrote

itself in a blue curve on the screen. They both reacted at the same
moment. "Huh?" said Zak. Alicia drew in a quick breath, mouth gaping
until she remembered to close it.

"Looks a lot like a blackbody spectrum," Zak said.
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"It does indeed." The smooth curve peaked and fell away in the

classic slope known for a century. Any dark object--the ideal black-body--
radiated such a spectrum; as it heated up, the peak shifted to

the right, to higher frequencies. "No lines, for sure." Alicia read the
horizontal frequency axis and scribbled on a pad. "It's radiating very
faintly, all right.., but at an equivalent temperature of over 40,000
degrees."

Zak shook his head. "Crazy. Got to be wrong."

"Ummm, probably. Let's inspect everything again." She was quite

sure nothing was wrong with the spectrometers or the rest of it; this
was a standard measurement, after all, nothing more than standard
Advanced Lab 320 fare. But there was always some chance of error,

and it would give her time to think. They reversed their usual procedure,
following the logic backward from the computers, and it all

looked right. Puzzling...

Alicia set everything up to do another integration over time,

checking the light hood, and started the experiment again. Then she

led Zak to one of the small assembly rooms, cluttered with odd elements
of the Core Element. She gazed at the parts as if they were

from an archaeological site, far back in her past. One wall held a
blackboard covered with fragments of old chalk talks. She erased it

all and noted down their results:

BLACKBODY, T = 40,000
FAINT EMISSION

REFLECTS AMBIENT LIGHT

DIAMETER 37.8 CM.
MASS- 100 KG.

"We've got a shiny ball that seems to emit in the ultraviolet. As

if it were very hot, but very weak," she said. "It can also reflect our
light back at us, so it's more like a mirror than a window."

Zak's face twisted skeptically. "You know I'll follow your lead, I
trust your judgment, but--come on!"

"You're not following my lead here--it's Nature's."

He stiffened a little. "Okay, then assume that same property, high
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reflection, is true for the ultraviolet we're seeing. That means we're
getting only a tiny fraction of what's emitted. How come?"

She shrugged. "Somehow the radiation can't get out."

"Come on," Zak said reasonably. "At 40,000 degrees?"

She nodded. "But put your hand on it, it's room temperature."

"So the radiation's from whatever's inside?"

She fidgeted, trying to enumerate possibilities. "I suppose so. Radiating
at us, very weakly, through this.., window?"

"A window we can't see through." Zak paced, face twisted with
concentration.

"In visible light. The ultraviolet comes through, for some reason.

It reflects ninety-nine 'percent of the visible light we give it, remember?
And it's not a metal." She folded her arms.

"It refracts, too--hell, it does everything!" Zak was agitated. "We

must be getting just a tiny fraction of the ultraviolet that's emitted
from inside, or otherwise this ball would burn everything up in the

lab. That makes no sense!"

"And it weighs as much as a person," she added. "A fat person."
"What's that imply?"

"I don't know. But it's another fact." Alicia plopped down in a

lab chair, laughing at herself. "Usually making a list suggests something."

"Not this Zak said

time,"

laconically.

"Anything this hot..."

"Yes?"

"Should be glowing, burning a hole..." Her hands fluttered uselessly.
"Well, it is, sort of. Burning a hole in the air, I mean. Making
ozone."

"Hole. Right, I left that out." She got up and wrote on the board:

REFRACTION PROPORTIONAL TO PENETRATION DEPTH

She explained her earlier observations to Zak. "It looks like light
coming in at slightly different angles to the sphere penetrates to dif-
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ferent layers and gets refracted more strongly the farther in it goes."
"Huh," Zak said.

"Exactly." They sat some more and stared at the list and agreed

that little of it made sense. She remembered hearing once that research
types had a tolerance for ambiguity, for not knowing where they were
headed while still keeping going. A curious view, she thought, for

this was the part she most enjoyed: the mystery.

Usually in particle physics the biggest puzzles were Why doesn't

this damned thing work? or How can we get any meaning out of this
confusion?

but beneath those lay deep imponderables. Was this thing

such a fundamental object? She felt a tingling, pulse-quickening expectation.

When in doubt, sharpen the data. "Let's clear up the uncertainty

in that blackbody measurement," she said, slapping her hands on her
thighs to break her drifting mood.

"That'll take a darker lab." Zak looked around at the bay. "We're
getting leakage."

"Agreed. Probably means running at night."
"I can set that up."

"Good. Let's sketch out what to do and then I've got other business.
I was thinking, too, that perhaps we should look in the journals,
see if any anomaly like this has ever turned up."

Zak's mouth twisted skeptically. "I doubt it."

"Me too. But we should look. I'll do a quick literature search."
Particle physics postdocs seldom read the journal literature except

to find out whom to talk to and get the real dope. In seminars they
rarely asked questions, not wanting to seem out of it. If they knew
the subject well, though, they would challenge and probe. Talking
about their own work convincingly was crucial, and a bit of bluster
often worked. Nearly all experimenter postdocs had a favorite story
about how they made a piece of gear or software by unstinting labor,
just in time to keep the experiment going. Even as they told their
tales, a rueful note crept in, for mere skill was not enough to get them
up the next ascent in the profession; for that, they had to show independence,
insight, intellectual grace. Nobody told them so, of
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course; it was part of the unspoken subculture of particle physics.

Some never quite realized this; others caught on after their grunt labor
went unrecognized, while a risk-taking postdoc got all the smiles.

Zak was different. Her grant could afford only one postdoc; he

had stood out because, while he had many typical traits, he also

showed intense loyalty. To succeed at RHIC demanded that a small
outside team function like a well-oiled machine, quick with the ideas
and ready to work harder than others.

She left the lab and headed for her office. Students thronged the
physical sciences plaza, in their faux-casual, pricey splendor: sweat-suits,
tube socks, glossy windbreakers, big-heeled white marathon

shoes, warm-up jackets advertising designers' names, tank tops, baseball
caps worn in the new style, bill forward. Mostly gear for working

out, not as in working out a problem but as in sweat. She wondered

why this generation knew terms like deltoids, pectoralis major, and triceps
better than the names of the outer planets, while they walked

little, thronged the campus elevators and escalators, and packed the
parking lots with comfortable cars.

The Asian students were the best-dressed--or at least the most
expensively. Often now the simple, hand-lettered signs stuck to campus
walls and kiosks were in foreign, usually Asian, languages. Advertisers
wanted only their own ethnicity, especially in the ads for

e

oms for rent and houses to share. She had heard UCI sourly referred

to as the University of Indochina. "Diversity" had come to mean
Balkanization.

But in the divisions among students lay a deeper strategy. The
administration practiced tactics of divide-and-conquer, turning each
student faction into a client, supplicants to the ever-expanding executive
corps who thought of themselves as "management," of faculty

as workers and students as captive customers. In this they merely
mirrored the national political style, a legacy of the Twen Cen.

She got to the fourth floor as the department afternoon tea began.

She meant to snag some cookies and a cup of tea and keep going, but
several of the particle experimenters wanted to hear about how the

Core Element blew. She gave them the standard story, using the op
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portunity to feel out their reaction. A circle formed around her. They
were sympathetic and probing, seeing it as a new unsolved problem,
i.e., fresh meat. Postdocs and faculty joined in equally, but graduate
students kept quiet.

The particle group considered itself an elite, a meritocracy in

which everybody had a fair start. Underscoring that were their similar
offices, use of first names even for the senior figures, and rigorously
informal dress code. When she once pointed this out to a full professor,
he shrugged and said, "Well, sure, naturally,"” in a tone implying

that to think of social and psychological forces was un-physicist-like.
Nobody spoke of such matters, but everybody learned the fine structure
of the profession well before they took their final places in it.

Jonas Schultz, the grand old man of the experimenters, took her

aside and asked, "How's this going to affect your observing schedule?"
"I'll try to make the next run, six months away."

"Is there anything I can do to help?" He was a handsome, graying,
mild-mannered New Yorkish man, from the more genteel days of the
field. She had a momentary impulse to tell him about the oddity she
had in the lab, but caution prevailed.

"My team seems up to it, but thanks for asking. I might need to
borrow some equipment."

"Just let me know," he said warmly. "We don't want this to hurt

your progress toward tenure." The flip side of particle physicists' intense
competition was their tribal loyalty.

Tenure: the Holy Grail in an age of dwindling science funding.

To venture into particle physics in such an era was to court ceaseless
anxiety. Undergraduates secretly feared that they weren't good
enough compared to the giants of yore. Grad students feared burning
up their time on experiments which would only marginally work out.
Postdocs had to peer several years ahead, guessing the rewarding
questions upcoming, then betting with their hours. In such rough
weather she had (surprisingly, to her) gotten a faculty position. Not

a single sniff from Stanford or Harvard, of course, so she had inter
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viewed at three less prestigious universities, getting an offer from UCI
alone.

Once here, Alicia had found that her anxiety level increased. The
next height to scale was the wall of tenure; fail and there was nothing
left but to quit, or try for a slot at a national laboratory. Even if she
made tenure, beyond it lay the long climb through the ridges and
crevasses of funding, getting your share of beamtime, and, as always,
pursuing chances to network, network, network. Of course, she had
liked every step of the way. Anybody who didn't would not be as

good at the game and so was by now pursuing a productive career

in stock analysis or routine technology.

Ignoring knocks on her door, she hammered away on her office
computer, writing the report for Hugh Alcott. His questions seemed
a long way off, somehow, the entire matter fading into the past, in
comparison with the sharply outlined mystery she faced in the lab.

She quit halfway through and got some more tea from the cart on

the fourth floor and came back, sat down, stared at the screen. She

had learned while writing her doctoral thesis to back away when she

got blocked writing, so she called up the UCI library data services

menu. For an hour she negotiated through the labyrinth of reference
sources, emerging triumphantly empty-handed: there were no references
in the published physics literature to an eccentric object retely

like hers.

Yes, she thought, hers. Might as well be possessive about it. Then
she got back to work on her report, e-mailed it to Alcott, and went
back to the lab.
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She wanted to stay home, read, maybe veg out before the TV,
but Jill wasn't having any of that.

"You said you'd go to this mixer." Jill plopped down on Alicia's
couch and tossed her microscopic abalone shell handbag aside. "I'm
going to sit here and fume until you get ready."

"But I've got work to do and I'm tired and--"

"If you're tired, you shouldn't work. Boy, you intellectuals have
to have everything spelled out for you."

"This is another singles' meat rack," Alicia accused.

"An unfortunate choice of phrase. We're just trying to meet likable
strangers." Jill jabbed a polished maroon fingernail toward the bedroom.
"Cover your body."

Alicia spent fifteen minutes searching for some clothes that did

not Make a Statement until Jill intervened. She ended up in a blue

dress, complaining, "But it's not really my best color." To which Jill

shot back, "Who cares? It's men's favorite color. Don't you read anything?
You're not trying to date yourself."

Alicia then dithered over jewelry, a choice not helped at all by her
being unable to find most of it. This seemed like a general law: as
soon as you moved something to a more logical, orderly place, the
only thing you could remember was where it used to be and that you
had decided to move it to a much better, really obvious place.

She finally "got herself presentable," as her father used to say,
and Jill inspected the result. "Black shoes? You have a good red pair."
"Those are my fuck-me shoes. Not the signal I want to send."

"Ummm, granted. Let's go."

Alicia said, "Remember when gals we knew took condoms to
these things?"
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"That was way before our time, a mid-Twen Cen thing. Now I
just rely on my personality. Keeps that dangerous semen where it

belongs, in its container."
"Containers."

"I keep forgetting, there are two. I wonder why? They make a
gazillion each."

"A guy thing. Always carry a backup."

They got to the mixer in good order. The social whirl south of

L.A. was strung along the power ZIP codes of coastal towns, from
Huntington Beach's 92649 to San Clemente's 92672, with Newport's
92660 the surest path to favor, and Laguna Beach's 92651 holding the
All-County title for collective weirdness, artists, and media fame. Tonight's
collision of anxieties was at Fashion Island, just inland from

Newport Harbor. Lining the drive in from the Coast Highway were
spindly phoenix palms with blue-tinged floodlights buried in their
boles. The radiance picked out their green fronds swaying like great
hula skirts in the salty, ocean-flavored breeze. A pus yellow searchlight
poked up into the usual marine layer fog that hovered like gauze

over the Four Seasons Hotel. They handed Alicia's Miata off to the
valet and made their way through the usual obstacles, a sign-in barrier
with stick-on name tags, singles' organization tables, and--as

they rounded a corner--a body. The man lay faceup, shirt disheveled,
bmething splashed over his hair.

Alicia gasped. "My God, is he dead?"
"Only socially. Drunk, I'd say."

Without hesitation Jill stepped over him. Alicia followed, and by
the time they got down a long corridor, some men were trying to get

the man to his feet. Apparently none of this excited much comment.
"Wait a sec." Alicia stepped out onto a patio.

Jill followed. "Classic anxiety smoker" was all the criticism she
would voice, though her slanted mouth said the rest.

Alicia waved away the objection. She could feel the phenols and
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pyrenes raping the tender epithelial cells and the laboring cilia of their
bronchi, the carbon monoxide and cyanide latching hungrily onto innocent
hemoglobin, her virtuous hardworking heart heaving and


http://www.abbyy.com/buy
http://www.abbyy.com/buy

lurching in chemical panic. They sang fruitlessly of her body's fragility
in a world of malicious molecules, but she needed it, and who, after
all, was in charge here?

Alas, it evaporated into the dry air all too quickly. She closed her

eyes, sighed. Into the fray. Alicia had been to several of these, though
not lately. This gave her some separation, and she found herself sitting
back, two centimeters behind her eyes, taking in the show.

Women greeted each other in high-pitched, singsong voices,

stretching their words into extra syllables: Hi-i-i-i-e-e-e, h-0-0-0-w-w are
yo-u-u-u? Men reversed this, dropped into basso profundo, staccato
grunts with curt nods: Hey, hey. How ya doin'? Women tried to connect,
emoting and overshowing emotion. Men meeting each other

were setting the pecking order, maybe throwing a mock punch or
friendly insult. With their handshakes men overcame their urge to
defend personal space; after all, centuries ago it came from showing
that you weren't carrying a weapon. Alicia got both barrels as she

came into the big, babble-filled reception.

"Alicia, where've you been keeping yourself?"
"Missed you, kid."
"My God, I figured you were either married or dead!"

"Or both," she replied flatly, but nobody paid any attention. The

longer women had been apart and the closer they were, the higher

their greeting tones. They leaned toward each other, talking face-to-face.
Alicia saw the pattern, all right, and muted her own, but the

strut and howl carried a compelling pleasure.

Men watched this as if witnessing a banshee ritual. Pointedly, they
stood at angles to the greeting pairs, glancing around the room, hunters
alive to the game.

Greetings done, everybody reverted to approximately normal

tones. It made sense, she realized abstractly. Greetings were anxious,
so the defensive move was to go back to your gender role. Women
infantilized their voices, saying, I won't harm you, while men's deep
tones said, Don't make trouble.

She surveyed the crop. Men in Orange County too often came in
bright blazers, beltless slacks, shiny loafers, and cheerfully colored
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socks. Or else the George Will look. Mostly Caucasian men, of course,
with a sprinkling of Asians. Some Brahmin-style Indians, a bit out of
place. Three black men she could see from here, near the door. They
alt looked away from her when they noticed, the usual signal. They
were patrolling for Caucasian women; if they'd wanted black, they
would have gone somewhere farther north, maybe all the way to L.A.,
where there was a bumper crop.

"Hey, good to see you again," a reasonably well-dressed man two
inches taller than her said.

"I'm sorry, I don't remember..." Which was the truth, but it at

least served to get her off into a predictable conversational trajectory.
In the first five minutes his conversation was quick, bright, easy. In
the next twenty minutes his conversation was like somebody trained
to sound very good for five minutes. His polished quips made you
think he was quoting somebody else--and he probably was.

Suddenly hungry, she worked her way through some appetizers

and swore that she could feel the blue dress get tighter. Jill was working
through the crowd, but loyally circled back every quarter hour to
check on Alicia's progress and give mini-pep talks. About the blue
dress, which now seemed to be inching up Alicia's thighs like a sentient
fungus, she said sardonically, "Look, men say, 'I wear a thirty-four,'
but we say, 'l am a size eight.' What's that tell you?"

"That I'm probably a size nine," Alicia said grimly.
"Having any luck?"
"I wish people wouldn't steer the black men over to me. They
have a trapped look in their eyes as they approach."
Jill nodded. "I'll put the word out again. I just wasted half an
hour on a guy who thought the Styrofoam cooler was as great an
invention as the wheel."
"Veins in the nose?"
"Yup, a drinker." Jill frowned. "Why do I attract them?"
"These socials are like climbing Mount Everest in a cocktail dress.
The party carnivores smell weakness."
"Maybe the telltale beads of perspiration on the upper lip give us
away?" Jill eyed the crowd.
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"That, and we're not Class A lookers." Alicia had never thought

of herself as even Class B. "Beautiful women know less about men
than us, the uglies. They treat us differently."

Jill's mouth twisted sardonically. "It doesn't count that I can whip

up a quick meal, nothing fancy, say, veal aux charnpignons, in two
minutes?"

"Only after you're married, when of course it's too late."

"Why do we always come here full of optimism and leave depressed?"
Alicia said thoughtfully, "Because the men don't fit our dreams.

We keep trying to see into them at first glance--"

"And instead we think we see through them." Jill sipped some

wine and made a face. "See that guy? If I was in a mean mood, I'd

say just from the expression on his face that he probably thinks a
Volvo is part of a woman's anatomy. But he might be just fine."

"So go talk to him."

"See who he's chatting up? The black leather skirt and nose ring?

Too bad Henry Ford put the buggy-whip makers out of business.
They didn't stick around long enough for the recent lucrative market
in S&M."

"You're not in the mood for this, are you?" Alicia said gently,
hopefully.

"Okay, I'll go hit on him. As soon as the nose ring goes for another
appetizer."

This took another quarter hour, but within another Jill was giving
Alicia hand signals, smiling furiously, and ended up going off to dinner
with the man. Alicia had no such luck. She stalled a bit, then left,
stomach soured on cheap Chardonnay. She wasn't any good at this

at all, she realized yet again. Something in her did not fit with the
usual academic sort of man, so she succumbed to Jill's unsubtle poking
and went to these awkward affairs.

A severe mismatch indeed. She was seriously out of step. Evolution
had designed primate thought for effective socialization, the biologists
said, but she was a dead flat failure at it. It was a marvel,
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really, that the same minds which caught the intricacies of mating

and avoiding predators could fathom reality at all. Science was a recent
human invention, difficult for all but a few; why was it now her
principal refuge from a world she could barely understand?

U Brad Douglas blinked and said with genuine shock, "Why

didn't you tell me?"

"The fewer who knew, the better," Alicia said. Inevitably, Brad

had wandered over to the U-magnet area in search of a tool, gotten
interested in what was going on under all the tarps and screens, and
seen what was up.

"Why? We could've studied as a team--"

"That's what we are doing," Zak put in.

"Brookhaven isn't a place to do open-ended research," Alicia said
mildly. Zak had found Brad puzzling over the sphere. Without saying
a word to him, Zak had called her in her office, and she had come
ght down. "It's a big tool made for a specific purpose."

"Yeah," Brad said, "particles. Plenty of people to help--"

"And get in the way," Alicia said.

"We had--you had--an obligation to show the other members of

the BRAHMS team," Brad said firmly.

"Our agreement is to share data. This thing wasn't detected--it
destroyed a detector."

Brad's hands cut the air in exasperation. "A lawyer's argument."
Alicia felt startled. Friends of the Earth, lawyers, mounting frustration,
her first run as principal i