A GAME OF CONSEQUENCES
David Langford

A DF Books NERDs Release
Copyright (C)1998 David Langford
Firgt published in Starlight 2 ed. Patrick Nielsen Hayden, 1998.

There were two of them in the hot room, on the day that went bad but could have been so much worse.
The Mathematical Ingtitute's air-conditioning wasfailing as usua to cope with heet from the angry bar of
sunlight that danted across Ceri's desktop and made the papers there too blindingly white to read.

Through the window she could see an utterly cloudless sky: each last wisp of vapour had been scorched

avay.

Across the room where the light was kinder, Ranjit had perched on the stool and hunched himsdlf over
his beloved keyboard, rattling off initialization sequences. ? Breakthrough day today! ? he said cheerily.

? You say that every bloody day,? said Ceri, moving to look over his shoulder.

? Yes, but thisweek we're getting something. 1've been starting to feel asort of, sort of ... resonance.
That'swhat you want, right??

It was what she wanted. She redlly shouldn't fed resentful that her frail and beautiful tracery of theory
needed a computer nerd to pit it againgt stubborn fact. A nerd and a quantum-logic supercomputer like
the Cray 7000-Q, the faculty'slatest toy.

Not that Ranjit was precisaly aclassic nerd or geek. The man was presentable enough, not
conspicuoudy overweight or bizarrely hair-styled, thirtysomething like Ceri hersdf. She might yet end up
degping with him. Among campus women there was some mild speculation that he was gay, but Ceri put
that down to his one addiction, the one he was indulging now. Sinking through the now blossoming
display into aworld of eectronic metaphor. The rapture of the deep. She found hersdf worrying at aline
from Nietzsche: if you struggle over-much with agorithms, you yourself become an dgorithm. Gaze too
long into virtua spaces, and virtud spaceswill gaze into you.

Fa se colours began to bloom in the oversized display screen asthe modd of Nothing shuffled itsdf into
multi-dimensioned shape. ? | likethis colour paette,? he murmured. ? Reminds me of being in church.?
It reminded Ceri of asmashed kaeldoscope.

Her virtual-space and ogy-maybe some day to be expounded in atriumphaist paper by Ceri Evans PhD
and, oh damn, Ranjit Narayan M Sc-hovered on the shady side of respectable physics. Down in the
spaces underneath space, so certain lines of mathematicsimplied, the observer and the observed melted
together like Ddi's soft watches. There seemed to be an entangledness, a complicity between any
aufficiently detailed model and the actua dance of subatomic interaction. Then (it was her owninsight, il
lovingly fondled in the mind) suppose one tuned the computer mode for mathematical ? sweetness’, for
structures whose €l egant symmetry had the ring of inevitable truth: aresonance with redlity, akind of
chord. And then ... what then? Maybe adigita telescope that could spy on the substrate bel ow quantum
complexity. Maybe just avast amount of wasted computer time.

? Hey, how about acup of coffee, Ceri??



This, of course, was what mathematica physicists were good for once they'd churned out atestable
hypothesis. Making the coffee. She stalked through the crud dash of sunlight to the hiding-place of her
illicitly imported kettle.

* k% % %

There had been four of them in the hot garden, more than twenty years before: Sammy and Ceri and Dai
and the English boy whose name she'd forgotten. Somewhere beyond the sheltering trees was a strong
clear sun, itslight flickering and strobing through leaves stirred by abreeze from up the valey. Ceri
remembered pointing out how momentary gperturesin the foliage acted like pinhole cameras, projecting
perfect little sun-discs on to flat ground. Thiswas of some small interest, but could not compete with the
afternoon's mgor attraction. Sammy had an air rifle.

They made paper targets and sdllotaped them to the brick wall at the garden'sfar end. Why wasit so
hard to draw afreehand circle, let done properly concentric ones? Despite that changing dapple of light,
theworn old .177-inch rifle was surprisingly accurate if you held it properly, and conventiond targets
soon grew boring. The English boy drew a hilarious-well, once Ceri knew who it was meant to
be-caricature of Mr Porter at the High School. When Porter had been well peppered and had only
empty holesfor eyes, other teachers got the same treatment.

? Moving targets, that'swhat! ? said Sammy when atrace of tedium had again set in. But woodlice could
not be persuaded to crawl sportingly along the back wall. It was populated with hundreds of thetiny,
tirdless mitesthey caled red spiders, but these became invisible a any decent range.

? Oh, of course. Thetwigsare dl moving in the breeze,? Ceri suggested, and obscurely wished she
hadn't. There were cries of ? Bloody hdll!? asthe four cameto gripswith the difficulty of holding the
argun steady whilefiring upward at dender, swaying pencils of wood. Eventudly Da brought down a
fragment of twig- ? Gre-e-at! I'm the champ! ? -and Ceri, mostly by luck, snipped free abroad
sycamore leaf that Sidedipped and jinked asit drifted reluctantly groundward.

Sammy took therifle and reloaded. ? I'll givehim afright,? he announced, pointing to agreenfinch
eyeing them from amiddling-high branch.

? No,? sad Ceri.
? Just going for the branch, stupid.?

Fly away, fly away now, she thought urgently, but the bird only cocked its head to look down with the
other eye. Theflat clack of the airgun seemed especialy loud, and there was a dreadful inevitability inthe
fdl of thelittle green-brown bundle of feathers.

Afterwards, besides the private heartache and the recriminations concerning .177? holesthat had
gppeared in the windows of quite surprisingly distant houses, the thing that rankled was that Sammy had
been too fastidious to touch the bloodied finch. ? Therésthingscrawling onit,? hesaid. Worse, itseye
had failed to closein the proper decorum of death, and stared emptily. The English boy scraped ahole
and Ceri dropped the bird into it. It was still warm.

* * * %

The steady glare through the window had changed its angle now, and athird cup of coffee was going
lukewarm beside the mouse-mat. Why did one sweat so much more than in those hot remembered days
of childhood? Perhapsit was the square-cube law: more body mass, more interna heat to shed,
proportiondly less skin areato swest through? Two hours of trandating her mathematicd intuitionsinto



appropriate quasi-shapes and pseudo-angles for Ranjit's algorithmic probes had left Ceri with adight
headache and atendency to stray off into such mental byways.

Ranjit girred dightly. ? | think ... | think we might be there. In the sort of space you specified.?

The flickering multicoloured gridwork on the screen looked no different; or wasit firmer, somehow more
confident? ? How do you know?? she asked.

? It fed sright somehow. Locked-in. Asthough the smulation has picked up akind of inertia.? A
kaleldoscope whose images were hardening from randomness to a compel ling pattern, to something ?
red".

? Which might mean it's resonating with red-superstring phenomena, say. Sub-particles.?

? I'm bloody glad you said 'might’. We could just be looking into amirror, seeing stuff we put there
ourselves. Y our neatest ideatoday was when you said it felt like a cdllular-automata gameboard. From
that angle, alot of things clicked for me. Now that thing-? heindicated a complex node false-coloured in
shifting shades of blue near the top of the monitor- ? could be a sort of stable oscillator, like you used to
seeintheold Life-game programs.?

Ceri nodded in mild approva. ? Which feds about right, because if particles aren't stable oscillationsin
the quantum field, then what are they? We're seeing the right kind of map-athough, asthe man said, ‘the
map isnot theterritory'. But if we can ever devel op thisthing to the point of pulling out information that
in't in the physics books, and if theinformationisgood ...?

? Yes, | had begun to gather that. Over the weeks of you telling meit.?

? The shaky part of this entanglement theory isthat the mapping ought to be two-way. Heisenberg's
principle: you can't observe without affecting the thing observed. But the mechanism ... the scdling factors
.7 Shefrowned and gnawed her lip. ? All right, dl right, you need more coffee.?

Ranjit sad dowly, ? Wait aminute. I'm going to try something.? Hisbrown fingersrippled over the
keys.

* *k *x %

There had been three of them in the chem. lab, Sammy and Ceri and the girl with the harsh Cardiff
accent, whose name she had long forgotten. It was another sweltering day, and the rest of the school had
emptied itself into the open air at the first clang of the lunch bell. Here the reek of old reagentsand
spillagesbit acridly at your throat, and the smell of the new stuff they were carefully filtering through big
paper-lined funnelsled to occasiona coughs which no one could tifle.

? Thisisthe biggest batch ever,? Sammy chortled. ? Going for the world record! ? Asusud, dthough it
was Ceri who firgt found and read that worn Victorian volume of Amusing and Edifying Scientific Parlour
Tricks, the project had become dl Sammy's.

The black paste of precipitate had many uses. Once dried, it was amazingly touchy stuff. Smeared on
chalkboards and |eft for an hour, it produced amusing crackles and bangs when Mr Whitcutt scrawled
hisillegible dgebraworkings, underfoot, it made whole classrooms (and on one glorious morning, the
school assembly hall) ariot of minor explosions and puffs of purple smoke; packed into alock, it could
blast the inserted key right back into its holder's hand, often with painful force.

Then the door to the back room opened. Ceri winced. They'd counted on Mr Davies, the elderly lab
technician, either going out for lunch or staying placidly put and brewing histeaas usud. White-haired Mr



Davies had seen everything that could happen in labs; his experience went back to days before ordinary
benzene was declared a carcinogen, days when the pupils routindy used it to duice organicsfrom their
hands.

? Teriblesmdl of anmoniain here,? hesaid mildly. ? Someone ought open awindow.?
The Cardiff girl-Rhiannon, could it have been?-slently obeyed.

Mr Davies, looking a no onein particular, added: ? People ought to know not to make nitrogen
tri-iodide in kilogram lots. That much of the stuff's unstable even if you do keep it wet. And it doesn't help
anyone's career if they're short of afew fingers.? Heretreated through his private door.

? That wasahint,? said Ceri.
? Weve madeit now,? Sammy said crosdy.
? Come on. If anything goes bang anywhere this week, they're going to know who it was.?

Mumbling to himsalf, Sammy scraped together the precious black dudge, dumped it in the sink built into
the teacher's demonstration bench, and gave it aquick flush from the tap. In another snk, Ceri carefully
rinsed the soiled filter papers before binning them; the Cardiff girl splashed water over the glassware. But
Sammy had alook on hisface that Ceri had seen before. ? I'm just going to try something,? he
muttered, and tilted a huge reagent bottle over the demo-bench sink. There was a powerful whiff of
hospital-like fumes. To Ceri's slent relief, nothing happened.

When the chemistry lesson came around that afternoon, Mr Porter held up alarge Erlenmeyer flask and
announced, to genera apathy, that he was about to perform a smple demonstration. What it was going
to be remained amystery, since when he put the glass conein the sink tofill it there followed a sharp
explosion, adramatic cloud of purple smoke, and an upward spray of glass fragmentsthat dashed his
hands and face in adozen places. In the echoing pause while Mr Porter stared in fascination at tattered,
part-flayed fingers, Ceri realized what Sammy had poured down there: ameasure of ether that had
washed away the water in the sink trap and swiftly evaporated, leaving the tri-iodide bone-dry and
potent. She thought for an instant of abright globule of blood on the downy breast of asmall, greenish
bird.

With one awful eye-blood was streaming into the other-the chemistry master surveyed hisclass. He
pointed unerringly at Sammy and cried ? Jones! ? Old Davies had presumably identified the explosive
ringleader, but anyway one would need to be blind not to notice the outraged innocence of Sammy's
expresson-the body language that conveyed, ? | couldn't have known it would do that.?

* * * %

The harsh sunlight brightened sharply; atiny corner of Ceri's mind longed for the return of some hedling
cloud. Cloud? What was obscurely odd today about sun and cloud? Her criticd attention, though, was
focused on the computer display'sfractal gridlines, and the strange pulse of activity in the node which
Ranjit had indicated some minutes earlier. Now the fal se-col our mapping showed the shape breaking into
new colours on either side of blue: a speckle of green, larger irregular blocks of indigo and violt.

? It'sgoneinteractive,? Ranjit said. ? What you said about Heisenberg: probing it digitaly is changing
Suff in there. Like sending pulsesinto aneurd-net grid.?

? We're... changing a particl€'s state by measuring it??

? lan't that exactly what your pal Herr Helsenberg said? Isn't it what you said? Tickling it in just the right



rhythm is keeping it-well-doing whatever it's doing now. Higher energy level? Spinning faster? Or
something with one of the weird quantum numbers like strangeness. Hell, | don't know, but it'sfun. Like
keeping ayo-yo moving.?

It was too hot to think siraight. Damn that lousy, feeble ar conditioning. A plastic folder on the glaring
desktop had curled and shrivelled as never before. Ceri had dways-or a any rate since shed been a
schoolgirl-felt brilliantly sunlit daysto be fraught with asense of obscure, gathering disaster. Shefdt it
now.

? I'mjust going to try something,? said Ranjit again. ? | think | can nudge it a step further-?
It was some echo in hiswords, rather than the actual tone or content, that made her snap: ? No.?
? Don't be slly. I'm recording everything. We can reboot the s mulation whenever-What the fuck! ?

Ceri had yanked the power lead from his computer workstation, and the stained-glass complexities died
from the screen.

* k% % %

There had been just the two of them, Sammy and Ceri, on ablinding-hot day at the Gaer. The place was
abroad hillock of grassy, bracken-infested wasteland, named for an old Roman camp whose trenches
and ditches had |eft their scars around the summit. More attractive was the rumour, never verified, of
adders somewhere in the Gaer's gorse and bracken.

A branch railway line curled around one side of this common land, separating it from amore orderly park
and golf-course. Feeble attempts at fencing off theraillway had, it seemed, been long abandoned. Here
the wire links were negtly snipped through, there they were undermined, and in severa placesthe whole
fence had sagged to the ground under the weight of many climbers. It was the perfect spot for what Ceri,
in aphrase from history lessons, called debasing the coinage. Old, brassy thregpenny bits were the best,
if you could find them. Place one on the nearer rail, wait five or ten or twenty minutesfor thelong rumble
of agoodstrain, and amarvelloudy flattened, doily-edged medalion would be flung aside by the
thunderous succession of iron whedls,

When coins began to pal, though, it was hard to think of interesting variations. Glass marbles (secured
with ablob of chewing gum) smply burst into powder, and small stonesto grit. Ceri had managed to talk
Sammy out of his ? biologicd experiment? featuring awhite mouse in a cardboard box.

Today he produced something new from his shoulder-bag: a short length of copper pipe, capped at both
ends. It was quite hard to balance this on arail, but-while Ceri kept watch for approaching trains-Sammy
used angular stone fragments from the railsde to wedge the thing againgt rolling off.

? Should be good. Better than thruppences! ? he confided asthey crouched in their usua hidey-hole
amid yellow-flowering gorse clumps close by theline.

? What isit, Sammy? Nothing aive??
? Nono no. | just thought I'd try something. Weedkiller and stuff. | can't get the compression at home.?
Ceri had asense of distant larmsringing. ? Weedkiller and sugar? Maybe we should-?

Her hesitant voice was|ost in the approaching train's roar, and the bulk of the engine (so much huger
from down here than from a station platform) blotted out the angry sun. A not very emphatic crack or
bang was succeeded by the usua long rattle and squeak of two dozen or so hopper wagons. Ceri had



felt Sammy jerk and cry out, as though wasp-stung or bitten by the dread adder. He dumped forward.
She shook and turned him dightly. A stone fragment, they told her later, had flown like shrapnel from the
exploson. The sight of the gory ruin that had been Sammy's | eft eye remained too vivid amemory for too
long atime, and it was no comfort to be assured again and again that for him it was instantaneous.

* % k% %

Therewere ill, after al, two of them in Ceri's office, where quite easily there might by now have been
none.

? What are you waiting for?? hesaid again.

? Sh.? Shekept her eyes on her waich. Thelight striking through the window lessened in itsintensity,
asthough athin cloud had drifted in front of the sun.

? lesu Grigt,? Ceri whispered.
? Wha??

? Oh ... Wdsh. Jesus Christ. | counted eight minutes and twenty seconds, which is about right. Jesus. I'd
actually said it out loud, too, | said we didn't know the scaling factors.?

? How about an explanation in words of one syllable for the meretechnical saff??

? How about if you make the coffee thistime, Ranjit, just for achange?? Had her soft pad of scribbling
paper redly turned pae brown in the hot glare? ? | knew there was something wrong but | didn't know |
knew it. | just had thisfedling of someonewalking on my grave. But that's how science officialy operates,
isn't it? Y ou get an intuition and then you think back and work out why it came. Y ou see, the sun got
brighter.?

? Too bloody right it did,? said Ranjit, spooning out coffee granules. ? You're il not, um, making any
actua sense.?

? Ranjit, theré'snot acloud in the sky. There hasn't been all day. Clear blue everywhere, and it'sway
past noon. But afew minutes after you'd started interfering with that pattern in the Cray smulation, the
sun suddenly got brighter.?

? Oh, come on. What avivid imagination some people have.?

? Look. Just about eight minutes and twenty seconds from thetime | pulled the plug, the sunlight dropped
to norma again. That'sthe time the light takes to reach us across 149 million kilometres. Y ou saw it. And
therés gill no cloud up there.?

A pause. ? Fuck,? hesaid uncertainly. ? | wasjust going to tweek it harder, see what the limitswere....
| couldn't have known it would do that! ? Ranjit pushed hislipsin and out afew times, caculaing, as
though playing for time or pushing some bad thought away from him. ? Shouldn't the lag have been
nearer seventeen minutes, sort of eight and ahaf each way??

? What can | say?1 could talk about quantum nonlocdity, but I'd only be gibbering. I'll haveto think it
through. Thefirst guessisthat thisthing doesn't play by the Eingtein rules.?

Ranjit filled and raised a coffee-cup. ? So here'sto the Nobel?? The tone of voice dismayed her. It
conveyed that enormity was dready receding into agame, asilly hypothesisthey'd entertained for asilly
moment, aphysicists injokelikethat hoary ? proof? that heaven ishotter then hell. Easy with alittle



Biblejuggling, she remembered. According to Revelations, hdll contains an eternd lake of brimstone
which must smmer below 444.6 degrees Centigrade, the bailing point of sulphur. According to one
reading of Isaiah, thelight of heavenisthat of the sun multiplied fiftyfold, leading by smpleradiation
physicsto aloca temperature of 525 degrees C. Again ... lesu Grist.

Ceri stared out of the window, thinking of aworld full of eager Sammies who would beitching to take
her small experiment one step further. How could anyone ever predict what might come boiling out of an
innocuous-seeming theoretica bottle? There were wisps of smoke beyond the campus buildings
now-flash fires, perhaps, or carsthat had veered too abruptly in the sudden dazzle-and no doubt people
out there with damaged retinas from looking the wrong way when things changed. For some reason she
found hersdlf picturing asmall bird with bloody feathers, eyes darkened by too much light, on along dow
fdl into the sun.



