
  


  
    
  


  
    What does the future hold? Is there life beyond the stars? Will artificial intelligence take over the world? Is time travel possible? All of these questions and more are addressed every week in “Futures”, Nature’s science-fiction column. Featuring short stories from established authors and those just beginning their writing career, “Futures” presents an eclectic view of what may come to pass. Here you can dive into the entire collection and discover what may be lurking around the corner. Prepare to be amazed, amused, stimulated and even outraged…


  This second volume collects the stories appeared in 2008 and 2009.
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  When Britney Spears comes to my lab


  Now that’s what I call pop culture!


  Vince LiCata[1]


  FOR IMMEDIATE RELEASE: Louisiana native Britney Spears has been considering attending a few classes at the Louisiana State University (LSU) in Baton Rouge, not far from her hometown of Kentwood.


  When Britney Spears comes to LSU she’ll be wearing a silver strapless stretch top that doesn't show too much of her belly (unless she actually moves her arms), and black Capri pants with a little dip in the waistband. Soon after she arrives she’ll start working as a student researcher in my laboratory, because, to tell the truth, Intro Biology will be more interesting than she expected. Cutting up dead animals in the student lab will give her an odd, heady rush that she’ll find slightly disorientating and mildly pleasant. She’ll feel driven to learn more about real scientific research.


  I'll teach Britney not to chew gum over the experiments, how to untangle her hair from the pH meter, and what the label “use only with adequate ventilation” means. Soon she’ll get her very own research project, most likely one of our diabetes projects, as the match between a pop star and research on abnormal sugar and lipid metabolism should work well. Britney will pump out a lot of good data (she is something of a workaholic), but gradually, with her music, her intermittent marriages and pregnancies, not to mention her classes, the amount of time she spends in lab will begin to dwindle. I’ll give her my standard lecture about commitment, but in the end, Britney will decide to put in more hours at the lab for the same reason all good scientists do: because she likes it.


  As Britney becomes more adept and independent in the lab, injuries will become less frequent, as will damage to the equipment. A particularly harrowing incident involving an autotitrator and a Lycra stretch top will induce her to dress more conservatively. Her data will be solid, reproducible and publication-quality. She’ll use vacations and breaks to record new songs, and tour during summers. Otherwise, she’ll spend a lot of time in the lab, even when it sometimes means flying in and out of town the same day.


  After the initial shock, new students will quickly learn that Britney is one of the most productive members of our group. All lab members will learn how to expel annoying reporters, politely and efficiently. The assortment of groupies who will constantly hang around outside our laboratory door will be, for the most part, well-behaved.


  Britney’s contributions to science will reach far beyond my laboratory. Britney will engender an unprecedented level of public interest in basic science. Funding in all areas of research will reach miraculous new levels. Britney will teach the public that you have to understand the fundamentals of a system before you can even think about curing a disease. This won’t happen overnight. In fact, the first time she’s asked about her research on Entertainment Tonight she’ll mispronounce the word 'adipocyte'. But soon her public discourse will become error-free and on-point. The number of young people and other celebrities entering science careers will skyrocket.


  After LSU, Britney will go on to earn her PhD from Harvard. The same month Britney defends her dissertation, she will co-host the Grammys wearing a semi-transparent version of a graduation gown and PhD hood. During her postdoctoral work at the Pasteur Institute, she’ll adapt well to the French diurnal rhythms: sauntering into the lab around 11, and working till dinner at 10 in her favourite Montparnasse cafe. Her work with whole-animal responses to the antidiabetic treatments she will have developed in graduate school will attract international attention. French journalists, like the Americans before them, will come to accept the fact that they will have to learn some basic biochemistry if they want an interview with Dr Spears.


  Britney will spend the next few years setting up her own laboratory and in-lab recording studio at her first faculty position in the Biochemistry Department at St Jude’s Children's Hospital in Memphis, Tennessee. Will her colleagues resent her skimpy outfits, that garish eyeliner, and the constantly blaring pop music coming from her lab? Some will, but most will realize that beneath that spandex and body glitter is the heart of a dedicated scientist. Britney’s work will uncover promising new avenues for treating diabetes. Unlike many scientists, she’ll have to hire security when she gives a research talk. Her yearly FBI report will show that the majority of her stalkers have PhDs.


  One night, not many years later, Britney will be sitting alone in a diner on Elvis Presley Boulevard, nursing a cup of coffee, and trying to stay awake in order to go help a student take a late-night time-point. She’ll be looking out the window and wondering what her life would have been like if she hadn't spent so much time in the lab and had stayed more involved with her music. The window will reflect the profiles of a woman and a boy sitting in the booth in front of her. The boy will look up from his magazine.


  “Mom, what’s diabetes?”


  “Well, honey, it’s a serious disease that has to do with your body not properly digesting sugar. It can make you go blind, or have to have your legs amputated or even kill you.”


  “Eww. What if I got that?”


  “Well, you don’t have it, honey, but even if you did, I heard they have a lot of new treatments for it now. I heard Britney Spears works on it.”


  The boy will go back to his reading. Britney will take another sip of coffee. Looking up, she’ll catch the eye of the waitress, and order a slice of pie. She’s supposed to be on a diet, but she hasn’t shown her belly in public for years, and there’s still 20 minutes before she has to be back in the lab.


  Zed’s fanverse


  It’s only a game…


  Toiya Kristen Finley[2]


  Brad promised it wasn’t a timesuck, but Dustin knew he shouldn't have trusted a man who succumbed to EverCrack. GloriousCivilization, still in open beta, wasn't like EverQuest though. The promise of a “Part Online RPG, Part Social Experiment”, with medieval world (Az) and cyberpunk future (Zed) to choose from. Superior AI. Avatars with evolving personalities, even when their human players weren’t logged in. And intelligent non-player characters? Dustin wasn’t completely sold, but the game was free.


  Dustin chose Az and a female field nymph. Nymphs lacked the pointy-eared pretentiousness of the ubiquitous elves. He trawled through the psychological character profile—200 multiple-choice questions ranging from favourite food to preferred killing methods—and created a shaman. Amethyst skin, faint blue hair, with eyes the colour of deep honey. Her long wings wrapped around her chest as protection. In his teenaged days, he would have given Etérea enormous breasts. But hers were small, attractive bumps under the filaments of her wings.


  When Dustin logged onto Az for the first time, Etérea greeted him in her bungalow along with three others.


  “Good morning, Dustin. Please meet my friends.” The light accent, perhaps Hungarian, and her boldness in addressing him startled Dustin, as did her happiness at the presence of the avatars in her room. It soon became clear by their conversation that the centaur paladin, human priest and elf rogue were not with their human companions. Dustin wasn’t sure whether he was fascinated or horrified.


  He wasted the greater part of his afternoon watching the four on a quest for a lost goblet. At the appearance of hostile NPCs and evil creatures, Etérea asked him what attacks she should use. Dustin left that up to her. She was marvellous without him.


  “I left for an hour, and he’d already levelled up by the time I got back.”


  Dustin had no time for chatting with Brad, let alone his avatar. But here they both were, irritating with their giggling over IM. Ivan Glaiveman, a wiry, brunette hacker was just as big a dork as Brad. Brad thinking it cool to dress him in a basketball jersey under a trench coat, jeans, hiking boots and gloves with the fingers cut out.


  “Glaive took me to this hopping club last night. Dusty, the girls were insane.”


  “Ditch Az,” the avatar said.


  “I don’t have time for Zed, let alone Az. Some of us have deadlines.”


  “Carpe diem, desk jockey! Stick it to the man!”


  Dustin wished Etérea were there to smack Glaiveman with her staff.


  “You must be bored with that slut in pointless old Az.”


  Dustin never mentioned Etérea to Brad. “Ivan, what do you know?”


  “Everybody knows what goes down in Az.” Glaiveman grinned a series of gold-capped teeth. What had Brad answered for his psych profile?


  “You should defend your little fanverse on the boards,” Brad said. “Everybody’s torching Az.”


  Dustin was determined not to let GloriousCiv become a timesuck, but he did scan the message boards, only because he despised Glaiveman. He had his argument planned: Zed featured nothing but humans; an uninspiring future without alien races, or even mutants. Zed’s setting was too close to the present, whereas diverse creatures in a distant past with the present's societal values made for a more interesting experiment. But, after reading thread after thread of “AZ SUXORZ,” and wincing at the vitriol against Az’s fanverse, Dustin didn’t bother.


  He hadn’t logged on in a while, but Dustin knew she’d understand work came first. He didn’t find Etérea in her bungalow, but in Alsden Cave cowering behind a stalagmite, the bodies of her centaur and human friends in front of her.


  “Etérea?”


  “I couldn’t heal them.” She didn’t look up.


  “What happened?”


  Ivan leapt from behind a boulder and grinned. “Etérea’s changing addresses.” He grabbed her hand. Dustin saw the tattered holes in the wings draped around her shoulders. She still couldn’t look at him.


  “You’re taking her to Zed?”


  “Yup, and Dusty? There’s this fine piece in Finland who likes rubies. Thanks to Etérea, Noora'll be getting a bracelet from her favourite hacker soon.”


  Dustin slammed his palm against the desk, realizing Etérea had divulged his financial information. “How could you?”


  She glanced at him. “I didn’t want to die… You never…”


  Ivan Glaiveman dragged her out of the cave into a cloudy day. Humans in trench coats and boots, short skirts and sneakers, and double-breasted suits rampaged Alsden’s countryside. Machinists riding metal monsters prodded the beasts to plough square teeth into hills, trees and houses.


  Amid the death of Az, Ivan and Etérea stepped into a portal of light and disappeared.


  Brad apologized for Glaiveman’s behaviour, but he did nothing to stop Ivan, or his own growing popularity in Zed and networks beyond. Glaiveman let Dustin see Etérea a couple of times, her hair and skin colour changed, before blocking him from Zed’s server. She, like so many Az avatars, became the property of Zed’s fanverse, the characters remade, recoded, used as slaves and shields in battle.


  GloriousCiv’s programmers scrambled to get Zed under control, but that wasn’t easy when virtual hackers had access to the code. Members of Az suffered viral attacks and frequent outages.


  When Glaiveman crashed his hard drive again, Dustin wondered how Az could have been so weak, how his creation of a strong, liberated female could fall prey to a punk like Glaiveman. When his lights snapped off under Zed’s wrath, Dustin wondered if he were perfectly suited to Az and resigned himself to Etérea’s fate, a desk jockey begging for survival all along.


  Project: Verbivore


  It’s a write off.


  James Lovegrove[3]


  
    UK SECRET — CLEARANCE LEVEL ▓▓▓▓▓▓ EYES ONLY


  [NEWLY DECLASSIFIED]


  Colonel ▓▓▓▓▓▓ ▓▓▓▓▓▓▓▓▓▓▓▓


  Chilton Mead Research Facility


  nr High Leversham


  Wilts


  17th March 1977


  To: Sir ▓▓▓▓▓▓ ▓▓▓▓▓▓▓▓▓▓▓▓ ▓▓▓▓▓▓


  Ministry of Defence Main Building


  Whitehall


  London SW1


  My Dear ▓▓▓▓▓▓▓▓▓,


  


  I hope this finds you well. Life at Chilton Mead continues in its usual way, one long round of meetings, meetings and more meetings, with the occasional top-to-toe budgetary review to liven things up. June can’t come soon enough, as far as I’m concerned. I only get a fortnight off but I need the break. I’m very much looking forward to attending your Silver Jubilee bash at your place in ▓▓▓▓▓▓▓▓▓▓▓▓▓▓▓▓▓▓. It’s been so long since I last saw ▓▓▓▓▓▓▓▓▓▓▓▓, and of course young ▓▓▓▓▓▓, not to mention the delightful ▓▓▓▓▓▓. I hear her flute playing is coming along a treat and the music scholarship to Roedean was greatly deserved. Together, we shall all raise a bumper and toast Her Maj, God bless her. Fine woman, as I’m sure you know. Long may she reign.


  Anyway, down to business. You asked me to furnish you with a report on the progress of Project: Verbivore. Sad to relate, things haven’t gone so well. That isn’t to say that the project hasn't been a success. It’s simply that the results have proved unfeasible in practical terms.


  Let me explain. As part of our continuing efforts at Chilton Mead to develop new and subtle methods of prosecuting war against our enemies, we have been looking into ways of undermining their intelligence-gathering and record-keeping capabilities. Destroy the informational infrastructure, destroy the foe — that’s our somewhat unwieldy motto.


  Now, the science johnnies here are, as you know, some of the brightest and weirdest boffins on the planet, and they don’t come much brighter or weirder than Professor ▓▓▓▓▓▓ ▓▓▓▓▓▓▓▓▓▓▓▓. Can't stand the fellow, personally. One of those drawling longhairs who seems to resent having to work for the military to earn a crust and who has no respect for my authority — or anyone else's for that matter. The number of times I have had to reprimand him for his slovenly manner and his refusal to address me by my rank. And all I get in reply is 'Hey, cool it, man’ or some other such ghastly, slack-jawed modernism.


  However, his Verbivore concept, which you were understandably very taken with when I briefed you on it last year, seemed to be the perfect solution to the matter at hand: a bacillus that eats words.


  Don’t ask me to explain how it works. I honestly have no idea. Professor ▓▓▓▓▓▓▓▓▓▓▓▓ spoke in terms of engineering microbes with a taste for one particular foodstuff, much as certain lichens will grow only on certain trees and certain moulds only on certain cheeses. Most of this stuff is right over my ▓▓▓▓▓▓, more akin to magic than science. I just accept it now, after 11 years in charge at a place where white-coated whizz-kids can make graffiti sing and fleas dance the hula.


  The Verbivore bacillus consumes the written word with locust-like voraciousness, leaving nothing but a black stain behind. 'Verbivore spoor,' Professor ▓▓▓▓▓▓▓▓▓▓▓▓ called it, with one of those sloppy, lopsided grins of his. (I refused to grace him with a laugh but I thought it quite a witty turn of phrase nonetheless.) Once released on a target piece of text, the bacillus grows and multiplies at speed, munching through words at the rate of two per hour on average, meaning it can eradicate the best part of a paragraph in a day.


  The only trouble is — here’s the catch — Professor ▓▓▓▓▓▓▓▓▓▓▓▓ bred it too specialized. Try as he might, he couldn’t get the Verbivore to vary its diet. We tested it both here and in the field. Our best men in Moscow and Peking, agents ▓▓▓▓▓▓ and ▓▓▓▓▓▓▓▓▓▓▓▓, applied it to certain documents that passed under their noses. They also applied it to microdot film and to blueprints. Nothing doing. Verbivore turned its nose up and starved to death.


  Verbivore, you see, eats only English. It cannot stomach Cyrillic or Chinese script. It is too patriotic a bacillus, too partial to our vocabulary. It won’t touch any other language, not even ones that use the same alphabet. French? Show it a DGSE memorandum and it loses its appetite in a flash. German? Instant indigestion. Italian? Not a hope.


  As you can imagine, it ▓▓▓ therefore of no appreciable use to us. Indeed, all said and done Verbivore is pretty ▓▓▓▓▓▓ an own goal. It will erase our own documents, and those of ▓▓▓▓▓▓ American and Canadian allies, without a moment’s hesitation, leaving them a patchwork of black blanks. As such it may be considered a ▓▓▓▓▓▓ and even a hazard to ▓▓▓▓▓▓▓▓▓▓▓▓ security. Consequently I have had no ▓▓▓▓▓▓▓▓▓▓▓▓ but to order the project ▓▓▓▓▓▓▓▓▓▓▓▓ and see to it that Prof ▓▓▓▓▓▓ ▓▓▓▓▓▓▓▓▓▓▓▓ destroys all existing samples of the ▓▓▓▓▓▓▓▓. As you can imagine he was rather miffed about this and threatened to ▓▓▓▓▓ his own back on ▓▓▓. How he’ll manage that is hard ▓▓ say. I’d like to ▓▓▓▓▓▓ him try!


  In any case, I’m sorry, ▓▓▓▓▓▓▓▓, that this is how things have ▓▓▓▓▓▓▓▓ out. I know you had high ▓▓▓▓▓▓ for the ▓▓▓▓▓▓. But you can see, surely, the risks of ▓▓▓▓▓▓▓▓▓▓▓▓ something like ▓▓▓▓▓▓ loose. We would render our own ▓▓▓▓▓▓▓▓▓▓▓▓ to ▓▓▓▓▓▓ more or less ▓▓▓▓▓▓▓▓▓▓▓▓! Talk about ▓▓▓▓▓▓▓▓▓▓▓▓ ▓▓▓▓▓▓ in the ▓▓▓▓.


  Still, live and ▓▓▓▓▓▓, eh? Back to the old ▓▓▓▓▓▓▓▓▓▓▓▓ ▓▓▓▓▓▓.


  Yours ▓▓▓▓▓▓▓▓▓▓▓▓, ▓▓▓▓▓▓ ▓▓▓▓▓▓▓▓▓▓▓▓


  SuperB


  Raise a glass to world domination.


  Janet Wright[4]


  The SuperB virus spread like wildfire — which was funny, really, because we’d put it in the water.


  Forty years I spent perfecting it, while people were laughing behind their hands. Poor drunken old Dr J, mad as a bat in her dusty old lab, doing her useless antiviral work. Or so they thought. They’re not laughing at me now, are they?


  Once we’d perfected SuperB, my dedicated little group scattered it around the globe. The virus was sprinkled into the headwaters of the Nile, dripped into remote springs and slipped directly into the water glass of a particularly irritating politician. Released into reservoirs, SuperB was lifted into the clouds to fall on fields and gardens. It was sipped from bottles by yuppies and from streams by goat-herders. And it was so powerful that a few drops of rain turned an entire well into a SuperB reservoir.


  The effects became noticeable very suddenly and, crucially, across the whole world at the same time. Crowds in the streets; emergency government debates; a few hopeless attempts to mobilize armies. But against what?


  My beautiful transgenic virus, after so much patient fine-tuning, targeted just the right few cells in the brain. It did its work invisibly, unstoppably. Meanwhile, who noticed mad old Dr J doing a triumphant jig in the moonlight?


  Then something started going wrong. And I realized I hadn’t seen one of my group for a while, that icy young Mark who’d talked about the need for an antidote, 'just in case'.


  Two of my dear little helpers visited Mark’s girlfriend. Some gentle persuasion got all the information we needed, including an address.


  Mark was just the sort of messianic idiot to build his secret lab on a mountaintop. Smiling passers-by took my arm to help me struggle up to the peak. Others guided me to a shady rock where I could sit while my vision cleared.


  There I drank some gin from my hip-flask and rested for a while, looking down at the world I had shaped. My followers, a group of renegade Buddhists, had told their willing converts that SuperB was the cure for everything, and they had believed it.


  Why shouldn’t they? Most of the world's problems were caused by greed, self-pity or aggression, and what remained could soon be solved without the distractions of crime and war. All overcome with one dose of Super Benevolence. The world’s population had realized life was better if they were kind and fair to each other. Well, OK, not so much realizing as being unable to do anything else. My plan for world peace coming to fruition. And now that little creep was messing it up.


  Breathing heavily, I pushed the lab door open. Mark was facing me from the other side of the high lab bench, grinning. “Glad you could drop in,” he said jovially. “I’m sure you'd like to see some of the improvements I've made.”


  “You call those improvements, do you?” I said. “Violence, terror, crime? I’m disappointed.” Even as I spoke I was aware how feeble it sounded to him.


  “Disappointed?” he yelled, dropping the friendly act. “I’m disappointed! Your reputation as a tough, hard-drinking loner — what a joke! I thought you were planning to take over the world.”


  “We have taken it over,” I pointed out. He shook it off: “You’re the smuggest do-gooder I ever met! You make me sick.” His eyes were strangely bright. Could I really see tears sparkling at their brims? If he was losing his grip, I had a chance.


  “Poor boy,” I cooed. “Your so-called antidote lasts only a few days. Bank robbers are giving back what they stole, with interest. Those gunmen who broke into the Vatican have taken holy orders.”


  “I’m taking the antidote every day while I work on it,” he said. “And what a pity you can't stop me, Dr Nicey-Nice. You can pull out that gun, but you can't shoot me, can you? Because you haven't taken my antidote.”


  I pulled my hand out of my pocket slowly, dangling what he’d taken for a gun between thumb and forefinger.


  “You pathetic old lush,” he sneered. “Couldn’t even get up here without a drink to steady your nerves.”


  I went on smiling, looking him in the eye, the gin bottle swinging from my fingers in a hypnotic rhythm. It finally dawned on him.


  “You’ve never drunk any water,” he croaked. “You haven't got the SuperB virus.” The next two thoughts — “So you can shoot me” and “Now you really have pulled out a gun” — hit him faster. He dived for the door, but you don’t have to be young and quick to hit someone from that distance without a lab bench in the way.


  He went down dramatically, sweeping a benchful of phials with him. I emptied the bottle into his mouth before he smashed it with his last conscious movement.


  I put away the tranquillizer gun and had a couple of drinks from my hip-flask before Mark got up, tears running down his face.


  “May I clean this place up?” he whispered. I knew the urge was overwhelming. Of course, I lifted my feet helpfully as he ran the vacuum cleaner around. Even I couldn’t survive on gin alone: I was as infected by Super Benevolence as everyone else on the planet.


  But I made sure he disposed very carefully of the broken bottle, which had contained my hastily concocted virus update. It had some odd side effects, including the compulsive housework. And I was damned if I wanted to risk catching that.


  Annie Webber


  The customer is always right.


  Elizabeth Bear[5]


  Because I’m an idiot—and because my friend Allan is the coffee-shop owner and my girlfriend Reesa works there—the Monday after Thanksgiving was my first day at a new job.


  Total madhouse. Me and Pat foamed milk and drew shots like a flight-line team while Reesa ran the register. It only worked because I’d barista'd at Starbucks and most of the customers were regulars, so they either had their order ready or Reesa already knew it and called it out before they paid. Never underestimate a good cashier.


  Allan’s has a thing, a frequent customer plan. So Reesa knows the regulars by name.


  “Hey, Annie,” Reesa said. “Medium cappuccino?”


  Annie was petite, ash-blonde hair escaping a seriously awful baby-blue knit cap. She handed Reesa four dollars, then dropped the change into the tip jar.


  Cappuccino is nice to make, but it’s amazing how badly some people butcher it. I ground beans and drew the espresso. Then I foamed cold milk, feeling the pitcher for heat. When the volume tripled, the temperature was right. The sound of the steam changed pitch. I poured milk over the shot, ladled on foam, and sleeved the cup. “Cinnamon?”


  “I’ll get my own.” She held out her hand. I put the cappuccino in it and set the shaker on the counter.


  “You’re new here?”


  “First day.”


  “You’re good.” She sipped the drink. “Annie Webber.”


  “Zach Jones.”


  I'd have shaken her hand but there was a coffee in it, and another customer was coming.


  That night, Reesa’s cat Maggie tried to dig me out of bed by pulling at the comforter. I pushed her off, which woke Reesa. “Wha'?”


  Which is all the erudition you can expect at two in the morning.


  “Damn cat,” I explained.


  Reesa pushed her face against my neck. “I only keep her because of the toxoplasmosis.”


  Running joke. Toxoplasma is a parasite that makes rats love cat urine. The parasite continues its life cycle in the cat after the cat eats the rat. According to some show we saw, it affects people too. And the same show had this amazing stop-motion photography of dying bugs, moist fungus fingers uncurling from their bodies. The fungus makes the infected ants do things so it can infect more ants.


  The fungus was awful, and gorgeous. One shot showed a moth, dead—I hope dead—on a leaf, netted with silver lace like a bridal veil.


  The next morning Reesa said: “Hi, Annie,” but a different voice answered: “Hi, Reesa.”


  I looked up from the steamer nozzle. A big guy, wearing a padded down coat. “Free coffee today?”


  Reesa checked the system. “You guys have ten.”


  He dropped coins in the tip jar. “Medium cappuccino?”


  Pat moved to draw it. I gave her a look. “They’re all Annie Webber,” she said. “By courtesy. Sharing the account.”


  “Oh.”


  By the sound, I was scalding the milk. By the time I’d salvaged it, Annie Webber was gone. Reesa waved a pinkish hexagon like a foreign coin. “Zach, what's this?”


  I didn’t even recognize the metal, let alone the writing.


  On day three, the original Annie Webber returned. Day four was number two. On Friday both came, not together. Then half an hour after the second, I served a third. Cappuccino, let me put on my own cinnamon. “Do you guys all drink the same thing?” I asked.


  “You guys?” This Annie was a woman, with hazel eyes and crooked nose.


  “The Annie Webbers.”


  She licked foam off her lip. “Nature’s perfect food.”


  I caught Pat’s elbow. “How many Annie Webbers are there? How long before I meet them all?”


  She counted in her head. “Five come in regular. The blonde and her partners.”


  “Partners? Like she’s poly?”


  She shrugged. “I never asked. Maybe they’re a cult.”


  I groped the pinkish coin out. I’d looked it up online, and couldn’t find it anywhere.


  Saturday, Annie wandered in around ten. The original in the awful toque, scarf snugged under her chin.


  I handed her the cup and cinnamon. It takes just seconds to get a good foam with a commercial machine. “You left this Tuesday.” I laid the coin down.


  “That should have been a quarter. Sorry.” She traded for a dollar bill. “Put that in the jar?”


  “Annie. It wasn’t you here on Tuesday.”


  “Wasn’t it?”


  She winked and turned. I yelled “break!” and dove under the counter. Her heels clicked, but this was the smallest Annie. I caught up. Coat flaring, she turned.


  “Where do you go?” I asked.


  “Excuse me?”


  “You. Annie. Where did the coin come from?”


  “It was a mistake. I should have looked at the change, but I was out of you… money.”


  “So you use the free coffees when you’ve just come back? When you don't have any, what, local money?”


  She stared. “I’ve been coming to that shop since it opened. You're the first to ask.”


  “You go other places.”


  “Other… places?”


  “Other dimensions.”


  “You read a lot of science fiction, Zach?”


  “You’re what, kind of multiple bodies, one mind?”


  “Star Trek,” she said.


  “Am I wrong? Why us?” I wondered if I sounded as jealous as I felt.


  “Best coffee in the Universe.” She kissed me on the mouth, with tongue.


  I woke itching. My tongue, my hands. The soles of my feet. When I stumbled to the kitchen, Reesa gave me scrambled eggs, but all I wanted was coffee. Coffee and milk and cinnamon. “Zach?” she asked. I had to bite my lip not to correct her.


  That’s not my name.


  I have to go.


  I think I’ve met all of Annie Webber.


  Chess’s game


  It’s a grey area.


  Nye Joell Hardy[6]


  Ian Rodriguez rushed past his staff who were crawling across the labs’ floors, looking under tables and lab equipment. He glared at a retinal scanner, which permitted him access to Lab 5.


  Nothing had changed.


  In the first glass enclosure, eight-week old tobianos — all fifth-generation clones — kitten-staggered through their food dishes. Each kitten was black and white. Specifically, their left sides were black and their right sides were white.


  The next enclosure contained eight overos: three-month-old, second-generation clones. The kittens wrestled one another, ignoring him. Their vertical black and white stripes reminded Ian of old-fashioned prison uniforms.


  The last enclosure belonged to Chess. Its glass door was agape. The cage was empty.


  Each enclosure had an access panel, two-way retinal scanners and video surveillance. How did a thief get out of the lab unnoticed? Ian punched numbers into an intercom. “Dr Rodriguez here. I’m with the cancer cats. Pull video for GP Lab 5, Section 3, and send the feed to my office. The last 12 hours.”


  The cats were clones of an original 'foundation' cat, Sammy, but Ian’s gene-insertion techniques controlled their coat colours. When Texas A&M had started the cat-cloning business 20 years earlier, they could not have known what they had stumbled upon: mammalian blood vessels grew in random patterns, even in clones. In feline embryos, the blood's heat activated certain proteins in its fur, darkening it. If the vessels were close to the skin, the fur was black in that location. If the vessels were not, the fur remained white. This meant that a cat's coat colour showed where the blood vessels grew under the skin. Ian's cats' perfect patterns showed that his gene-insertions could control previously unpredictable vessel growth.


  Cancer cells also grew in random patterns, just like blood vessels. Ian’s gene therapies could be adapted to stop cancer growth, so Chess was the most important and expensive cat he’d ever made.


  Ian returned to his office and reviewed the security footage. When he got to Chess’s debut, he watched it twice: the door fell open by itself. Chess jumped down to the floor.


  “A door malfunction?”


  The cameras tracked only the activity of taller humans, so Chess was invisible on the floor. He was probably in the building, but no one knew where. Ian needed aspirin.


  In the lunchroom, he could barely stand the laughter as he jammed coins into a vending machine.


  “The world’s not black and white, you know!”


  “Sure it is! Zebras, pandas, orcas…”


  “… soccer balls…”


  “Soccer balls aren’t alive, you idiot.”


  Ian pulled two aspirins out of the machine and gulped them down without water. Then an unearthly screech made him choke.


  Everyone was staring at the longest wall in the cafeteria. Again a wavering cry. Ian recognized the offended yowl of a Siamese cat.


  His cat had escaped through a floor vent, climbed up into the duct work and then fallen through the wall. To the surprise of everyone in the lunchroom, Ian started kicking at the wall until he’d made a ragged hole.


  Mid-wail, Chess fell silent. Worried, Ian backed away, waiting and listening.


  A triangular head poked out from the wall. As the cat pulled out its lithe body, everyone fell silent.


  Whiskers to fur to nails, a black-and-white checkerboard blanketed the cat. Each square was 1.86 centimetres to a side. With pupils so dilated with rage that they eclipsed the bright blue irises, ears flat back against his head, and his long tail twitching a furious semaphore, Chess fast-slunk towards the corner. His short fur audibly brushed the wall.


  Ian grabbed a lidded wastepaper basket, dumped the trash, and gave chase. As the cat reached the corner, Ian scooped him up, quickly righted the can, and replaced the lid.


  Standing up, he grinned at the surprised employees.


  A second escape couldn’t be an accident.


  Some time past midnight, Ian hustled past the guards. He was so nervous, it took three attempts to get past the retinal scanner.


  It had to be sabotage.


  In Lab 5, the tobianos wrestled one another. The overos stared at imaginary mice. Chess’s enclosure was empty again.


  Before Ian could check to see if his heart was still beating, he heard a demanding meow. He spun.


  From between a portable X-ray unit and a file cabinet holding a centrifuge, Chess’s alien head poked out. Forgetting every protocol he’d ever written about touching lab subjects, Ian squatted down and picked up the cat. Gently he set Chess back in the enclosure and closed the glass door.


  Chess butted the door with his head, rubbed his side against the glass, then lashed and crimped his harlequined tail.


  The door clicked open. Ian caught it and pressed it shut. Frowning, he held his palm against it.


  The cat walked in front of the door. It unlocked.


  “What’s happening?”


  Ian then realized Chess’s tail was at the same height as the retinal scanner. The scanners read blood-vessel patterns. Chess’s blood vessels were close to the skin in his tail.


  The scanner was reading his tail.


  “Like zebra codes at the grocery store.” Ian grinned. “It must be a simple default pattern.”


  He reached over and picked up a roll of masking tape, and ripped off a piece. Opening the door, he blocked Chess’s escape with his stomach and covered the inner scanner with the tape. He closed the door again.


  “Checkmate.”


  The champagne award


  Planning for the future.


  Gregory Benford[7]


  The first case of the morning was typical.


  Roger scanned the cyberforms of a woman in her forties, applying for a child using her entire KidCred. No father to be named, no mention of how she would get pregnant. A clinic, he guessed, but maybe she had a donor. Not the Reproduction Office’s business, no. He offered her the government Champagne Award, good for a reasonable bottle, but she didn’t take it.


  Next came a rather different case. Roger eyed the late-20s woman and two obviously gay men in his office. He made the usual ritual greeting, outlined the documents they needed, and they produced them, all filled out in her crisp hand. She would be the surrogate for the two men, who were each putting up half their KidCred. What they paid her was a private matter. She would have no claim on the child. She took the Champagne Award, though.


  That job went quickly and then came something awful. A fretful couple came in, breathing too quickly and nervous.


  “Our child died the second day in the hospital,” the husband explained.


  His wife blurted: “A blood disorder, they’re still trying to figure it out.”


  Before Roger could say a word the husband turned furious. “But they say there’s nothing they can do! It's their fault!”


  Roger knew enough to study the hospital readouts first. The child had lasted 36.7 hours and then died of some sort of haemorrhage. The couple were in their forties and had been warned of the risks, some of them genetic.


  He was no doctor, but he knew the rules. “It’s beyond 24 hours,” he said calmly, voice grey and dead. “Carried to full-term, no intervening circumstances. You cannot get reversed credit.”


  It took an hour to get them out of the office. Roger nearly called the guards. The couple wouldn’t talk to the counsellors because they knew that was just a bureaucratic dodge. But there was really nothing he could do. Rules were rules.


  His long-term girlfriend Lucy called but he was too busy to talk; paperwork.


  After his coffee break there was a lesbian couple, duly married, each using her last half KidCred. Nothing unusual, documents in order, and they took the Champagne Award, too.


  The next couple was a man and wife bubbling over with joy. Roger liked to see that. The couple already had the max, two healthy children, but wanted a third; they were Catholic. They proudly presented a Lottery Credential. It looked standard. The winning number was in the right code. Roger shared in their celebration while he ran it through the verifier — which went bing.


  Everybody froze. They didn’t know what it meant, but Roger did. He had to explain to them that it was a very well made fake. The original, authentic number had been used two weeks before. That was how the counterfeiters had obtained the publicly posted number; the rest was technology.


  This time he had to call the guards. The husband kept shouting “I paid three hundred thousand in tickets!” over and over, but the tickets he had were fake, too.


  Pretty depressing, but there were rules. Every game had them. To win the game you had to play.


  Lucy called; he was busy filing reports. Tough day; he took an early lunch. In the basement cafeteria he sat with Henry from Document Authentication and Mary from Statistics. They were partners, not married but had lived together for two decades. And today they were quitting, they announced happily.


  “We played it just right,” Henry said, although he didn’t seem all that elated. “Waited for the market peak.”


  Mary was joyous. “I got nearly a million! Think what we can do with that.”


  “Who from?” Roger asked.


  “A couple that wanted a third.” Mary rolled her eyes. “Filthy rich.”


  Roger blinked. “The fines for illegal birth are nearly that much anyway.”


  Henry said: “Plus no education for the no-KidCred child, no social benefits…”


  Mary said firmly: “I predict no-cred parents will get prison time in a few more years.”


  Henry looked down at his plate. “If we invest this the right way, we can retire and manage our stock.”


  “You might get paid even more later,” Roger said. “There are rumours that the KidCred standards may get tougher.”


  “Those rumours are why the market has run up. We’re just cashing in, like the gays.” Mary merrily toasted with her water glass. “Here's to cap and trade!”


  Henry nodded, although he looked sad. “Roger, I can’t see them taking away the one person, one child rule, though.” He looked down.


  Every game had its winners and losers, Roger thought. Gay guys had little interest in children, so they won big. With 11.6 billion souls in the world, what else could humanity do? Prison for unlicensed childbearing didn’t seem implausible to him at all.


  But to win the game, you had to play.


  So when his telephone rang, back at his desk, he was delighted to hear from Lucy. Somehow the day crystallized for him. Without thinking, he said suddenly: “How would you like a bottle of champagne?”


  Ever


  Picture perfect.


  Jeff Crook[8]


  It begins with a photo of a girl in a graveyard. She’s clutching a tiny dog to her breast. She's dressed in rags and clothes she's made herself, knitting them together at night by the fire. She’s leaning against a tomb as though she doesn't know who's buried in it. She’s obviously been lured here by the photographer with the promise of a meal, a drink or a pipe of opium. The cemetery is merely backdrop. It may as well be a church or the gardens of Versailles. He feeds the second photograph into the scanner. In this one, she leans slightly forward, displaying the plush white expanse of her Victorian bosom. A prostitute then, or perhaps a bone picker. It's impossible to tell her age: women of her class aged so quickly in those days, worn down by the impossibility of living. She has the eyes of a child orphaned by some hideous disaster. She has the eyes of a woman sorely abused. She has eyes the colour of a cold North Sea. Her upper lip is cruel, insolently drawn by a pencil sharp as a pin. Her bottom lip is plump and childish as a baby's thumb. The third photo is ravaged by fire. She pulls down her blouse to reveal the hint of a breast peeling from the charred uneven edge of the paper. Her face is utterly consumed except for the lobe of one ear. Her little dog licks its own nose. He hopes these will be enough, because they are the only three photos of her he has salvaged, and the machine needs at least three to regenerate her. He leans back in his creaking chair and tosses the dregs of a warm gin martini past his beard, rises and retires to the kitchen to concoct a new one. Although he owns a Moonbeam Virtual Bartender with more than 10,000 recipes for perfect cocktails — a gift from a long-dead admirer — he prefers to mix his own, measuring out the ice, gin and vermouth by eye and instinct, peeling off a curl of lemon skin from a nearly naked lemon, and tasting that first exquisite sip while standing at the kitchen counter. By the time he returns to the living room, she’s there. Her little dogs wags its tail, yaps once, and leaps from her arms to the floor. It follows him back to the kitchen. He pours out some kibble into a bowl while its claws frantically slither and skid on the tiles. He sets the bowl on the floor for the famished little brute and returns to the living room where she still stands, having not yet moved or blinked or even breathed. He stands before her silently, admiring the shape and softness of her breasts, the round red apples of her cheeks, sipping his martini, unable to detect a single flaw. Finally he cups her dimpled chin in the palm of his hand and blows into her face, as you blow into the face of an infant to make it swallow. She blinks and turns her battleship grey eyes upon him for a furious moment, then grabs his proffered martini and sucks at it greedily, gulping and biting the glass, as though it is the first or perhaps last breath of life. As she lowers the empty glass, she closes her eyes and begins to tremble all over. The glass slips from her hand and shatters on the floor, and in the kitchen her little dog gives a frightened yelp of pain. He steps close to her, slides his hand under her blouse and sucks her fleshy bottom lip into his mouth. She grabs his arm and wantonly pushes her pubic bone against his hip. Then she shudders and shoves him back with the muzzle of a Derringer that was hidden in her homemade bodice. “What the hell do you think you're doing?” she says. “Kissing you,” he says. “You should be ashamed,” she says. “You're old enough to be my grandfather.” “Oh, I’m far older than that,” he says. “If you want to do that, old man, you've got to pay me first,” she says. “How much?” “Two dollars,” she says. “Two dollars?” he says. “I don't know. That’s a lot of money. Let me see.” He turns out his empty pockets. The buccinator, labial tractor and orbicularis oris muscles of her face contract, whetting the stilettos of her already dangerous upper lip, but compressing her lower lip into a luscious pout. “I'm no whore,” she says. “Of course not,” he says. “But you're bound to be hungry.” “Hungry?” she says. “Yes. Would you like something to eat?” “Not really,” she says. “No?” he sighs. “Oh dear. That’s not good.” “What's not good?” He's seen it happen before. Without a set of three complete photos, flaws are introduced into the machine’s genitive modelling. The flaws present as a lack of some basic human need — warmth, companionship, self-preservation, procreation, water: for her it is food. Unless he forces her to eat, she will eventually starve to death. “What are you doing?” she says as he reaches for the machine. “I'm very sorry,” he says. “No wait. Please don't,” she says. But he shakes his shaggy grey head sorrowfully. The machine spits out her photos. They flutter like brown autumn leaves to the floor. “What just happened?” she asks. “I’ll be damned,” he says in admiration. He's been so lonely for so long. He takes her hand and feels its tender strength. “You're a survivor.” Maybe he’s been wrong all along to seek perfection.


  Meeting with Max


  It’s all about control.


  John Gilbey[9]


  It was inevitable that Emma would find out about phase two of the project, but I really didn’t think she would react the way she did. She called me a bastard, then a devious bastard and lastly an unethical bastard — that last one really hurt. Finally she switched approach, and waves of perfume-enhanced empathy sluiced towards me.


  “You don’t have to do this you know,” she said quietly. “If we both leave, then the project is finished — they'd have to abandon it.” Trying not to lose myself again in the ocean-blue trap of her eyes, I shook my head slowly. “I really can't afford to walk away.” I didn’t mention the obvious — that she was brilliant and beautiful enough to get whatever job she wanted, but one more failure would put me straight into the world of fast-food facilitation.


  When she had gone, escorted home to her smallholding by an armed, leather-clad security man, I stared at the photo on the wall and wondered how it could all have gone so wrong. It showed Emma and me kneeling in a summer meadow and grinning into the camera. Between us a fine specimen of European lynx sat on its haunches and examined the middle distance with feline hauteur. It was a stunt lynx of course, hired for the day. Ours are much bigger and never socialize.


  The psychology was explained to me when we did the publicity shoot.


  They needed a reason why a chunk of the Black Mountains was being set aside as a research preserve, and a project to deliver a technology-assisted rescue lynx — that could search out lost children and other worthy targets — was just right. This was bullshit, of course. The main deliverable of the programme was a new line in assassination tools.


  Think about it: a lynx is resourceful, almost silent, preys on things up to the size of deer and can disappear without trace for weeks at a time. Implant some symbiotic bioactive technology that grows to form part of the nervous system and you can control its actions by satellite from anywhere. It is politically safe too: “Murder? Surely not, people get killed by wild animals all the time…”


  Emma and I were teamed up to do the training. She would lounge in the office using the command-system headset to read the sensory inputs from the animal and send it subliminal hints on where food and shelter might be found, using her undoubted powers of persuasion to build its reliance on the alien thoughts. Once it accepted them, Emma turned the animal over to me for phase two — which only I knew was based on negative reinforcement. I used the system to show it what happened when it ignored me: bad dreams, pain, sensations of fear and panic. If it wanted to avoid these things it must obey me. Specifically, it had to attack on command the figure whose pictures I put in its head — a foreign concept to an animal that killed only when hungry.


  Her resignation came just at the wrong time. We had an important target coming up — some tribal warlord in a mountain stronghold — but we didn’t have a good candidate available. Emma had been only halfway through training Max, but I took him over anyway and gave him a crash-course in obeying orders — he fought back, refusing to attack the test targets. I guess I must have pushed him too hard — he broke out of the preserve and went on the run.


  If the satellite downlink hadn’t failed I could have tracked him easily, but instead I had to crunch across country by Land Rover until I picked up his signal. He had reverted to instinct and was trying to lose himself in a pine forest — I chased him on foot, cursing satellite technology and feeling his mind through the portable kit. As the day wore on we got increasingly hungry and tired: in the dusk, snow began to fall.


  Shaking with cold and exertion, I struggled down the hillside. At the edge of the trees was a field of sheep, beyond it a farmhouse. Hunger had grown to a nauseating physical pain — like a bad migraine. Max was close now and I could sense him coldly planning the attack. I felt the slow, silent feline approach — head close to the ground — then the adrenaline rush and the dash to the target. The neck bite brought the lamb down cleanly; tearing at its throat splashed steaming blood onto the snow — it felt hot running down my face as I ripped at the flesh with greedy satisfaction.


  I heard a yell close by, then something heavy hit me on the side of the head. I struck out wildly and connected with something — a body sprawled backwards onto the snow. Pouncing on it, I wrenched the head back and my jaws went down for the killing bite.


  It was her perfume that saved her. As if waking from a nightmare I saw Emma’s eyes looking up at me. There was no fear in her face — just loathing, hatred and profound revulsion. Horrified beyond words at what I had done, I backed away and stumbled into the trees.


  I should have guessed that I would lose if I challenged Max on his own ground — but I had no idea that the command interface could work in both directions. Just before I tore off the headset I caught a snatch of cold contentment, so perhaps I have taught him to enjoy revenge. Far away I can hear the security team crashing through the undergrowth towards me, but I’m too tired to run any further. So I’m sitting here in the snow — remembering Emma's face, feeling the caked blood in my beard and considering my future. Part of me hopes that Max will find me before they do.


  From Alice to everywhere, with love


  A leap into the unknown.


  Chaz Brenchley[10]


  The problem was that someone had to go. Slowly, irrevocably, actually go.


  The aliens, when they came, were… properly exotic. Difficult to see, difficult to understand. Their ship pulsed to indetectable rhythms; chilly computers sweated to find a pattern they could analyse.


  The aliens brought a machine, the great phase-transmitter that stands on Salisbury Plain. With painful caution, they explained its function. They demonstrated; one by one, they entered the machine and were gone. Transmitted, relocated, somewhere else. Other aliens would come by return; there would be two-way traffic. The speed of light is the speed of information and light is an idler, but they would come.


  It would not work for humans, yet. The phase-transmitter needed a template to work from. Uncountable numbers of these machines were spread across the Galaxy, and each of them would have to examine a living human before it could accept one in transmission.


  Before humankind could take even a single phase-jump to the nearest station, someone had to go the slow way, in the ship.


  Alice Temple had spent her life immersed in the science of language: first as an academic, then — since the aliens came — as a practitioner. At the same time, she had raised a husband and two children from idiocy to independence. She had achieved respect within her profession, renown outside it: and still she was unsatisfied.


  Not bitter, not malcontented; short-changed, rather. She had done the best and the most that was available, and it wasn’t enough. It had been too easy. Success ought not to be this cheap.


  It was she who found a way to communicate with the aliens; of course, she was on the panel that decided who should leave with them. She sat through days of interviews with bright, healthy, noble young volunteers — and in the end, she said no.


  “No,” she said. “It has to be me.”


  It had needed her to make the aliens comprehensible here on Earth; it would need her again, to make humans comprehensible elsewhere.


  When the others were done arguing the point, they argued outside it: her age, her responsibilities, her entitlements. She might make the journey in cold-sleep, but it would still be 30 years at sub-light speeds. She could come back through the machine, but even so: her parents would be dead, her unborn grandchildren would be having children of their own, she’d be out of her proper time, adrift. Better to dwell gracefully in her achievements, and leave adventure to the young …


  It wasn’t about grace, she said, nor yet adventure. It was necessary: to the project, to the planet and also to her. She needed to do this thing.


  She was right, and finally they confessed it. When the alien ship left, she was the one in the cryo-tank.


  She remembered being the one who went into the tank. Now she was the one coming out of it, with the deep knowledge in her bones of time and distance passed. She was still herself, this was still her body, but something had shifted between them.


  This place, this time was not her own or anything like it. Just a terminal, a switching-place, a depot on a cold moon: there was a phase-transmitter constantly busy and a spaceport too, just as busy. Only living matter could go through the machine. Everything else must be carried, by old-school traders prepared to spend lifetimes in cold-sleep between brief spells ashore.


  They took her to the machine, and it… engulfed her. She felt its slow and intimate examination like a reverse of the cryo-tank, endless awareness of going nowhere.


  Once it had what it needed, it gave her back to herself; they said she could go home. Immediately, if she cared to: be the first human to pass this way, through the phase-transmitter to Earth.


  “And then what?” she asked.


  Why, then humans could transport here, at light-speed at last; and the young, the vigorous, the bold could go onward in ships to open up new routes to other planets, other vistas …


  “What for me?” she said. “If I go home?”


  They couldn’t answer that, but she could. A little brief celebrity and a resumed lifetime of disappointment, of feeling that there should have been something more.


  The alternative, of course, was to go on. Someone else could carry the message, that this portal was open to humans now. Before anyone arrived she could be well on her way to the next, beating a trail forwards.


  But oh, this was a slow way to the stars, eked out, one body, one gateway at a time…


  She mused, she argued with herself; at last, she asked more questions.


  Yes, they said, the portal could be reconfigured, looped around to send its message to itself; but…


  Yes, they said, the data stream could be divided, to make two copies of the same individual; but…


  But, they said, catching on at last, the process would be lossy. Neither one of her would be what she was now. Not so sharp, not so vibrant. Less Alice.


  Yes, they said, the iterations would still be perfectly good templates for the machines.


  Yes, they said, if the beam could be split once, it could be split a dozen times.


  But…


  The next dozen cargo-ships to leave each carried a passenger. Like a starburst, Alice sent herself to a dozen other portals; and then again, a dozen each from those. And so on and on, fading and multiplying, slicing herself thinner and thinner until there was not enough Alice left to sustain a living body. Five billion living bodies.


  It wasn’t really humankind that flung outward to the stars. It was Alice.


  The protocol


  Your children deserve the best.


  Ralph Greco[11]


  “First time?” Mrs Samulsen asked.


  “No, ah…” Mrs McVane replied, poking her index finger into her magazine, “… ah, we… we’re old patients.”


  “Can’t be too old,” Mrs Samulsen chuckled. “I'd have seen ya… I'm Samantha.”


  “Ah,” Mrs McVane coughed. “Julia. Julia McVane.”


  “I hope you don’t think I'm too forward,” Mrs Samulsen said, leaning forward in the hard-backed chair.


  Mrs McVane leaned back in hers.


  “I mean, I don’t usually get to talk to any of the other moms; everybody's in and out so fast,” the taller lady explained. Flicking her fiery red ponytail to the quiet nurses' 'station' at their left, she continued: “Forget talking to them, you fill out the monthly report and bam…” at this Mrs McVane jumped “… they just slide that window shut.”


  “Yes,” Mrs McVane said, attempting to light her eyes on the magazine tented on her leg.


  “Doctor Reilly is the best though…” Mrs Samulsen continued. “… I never felt he was pushing it on us, you know? He really worked to get Billy, that’s my boy, he's five, the right one for our needs…”


  The verbose woman suddenly stopped, sat back, smiled and said: “… ADHD.”


  “Oh, yes?” Julia asked.


  Her magazine flopped into her lap.


  “Well he is expensive, but, well… I don’t see why you have to necessarily hide your wealth,” Mrs Samulsen continued. “I'm not saying flaunt it, but… I hope I'm not talking out of turn here?” and here Mrs Samulsen finally took a breath. “Shouldn't parents want the best for their children?”


  “Yes. Yes of course.”


  “I, well… maybe I’m letting my mouth run a little too much.”


  “No, no, I…”


  “I mean, Billy was getting to the age where we couldn’t not have him on something,” Mrs Samulsen continued to the pretty dark face facing her. “I didn't want him missing school, having to repeat a course… not make a team he wanted to be on.”


  “Of course.”


  “God knows we weren’t going to be one of those couples.”


  “It’s so sad that that still happens.”


  “It breaks my heart! I mean, who suffers? Keeping them off… well, they just never fit in and you know how cruel kids can be.”


  “It really is a quality-of-life decision,” Julia said.


  “I mean, Billy is in an accelerated track, took him no time at all to be right in step with the rest of his class.”


  “Yes, everyone benefits.”


  “Sorry,” Mrs Samulsen said, sitting back in her chair then sighing. “Like I said, there’s never anybody here to talk to.”


  “How old is your son?” she added a minute later, her eyes still closed.


  “He’s ten. Ten,” Julia heard herself say.


  “You must have started him years ago?” Mrs Samulsen said, opening her eyes. “I really am preaching to the converted.”


  “Two thousand,” Julia offered, turning to Mrs Samulsen to continue. “My husband’s very active in the private science sector. He understood the protocol concept even before it went mainstream.”


  “Damned if I can understand it,” Mrs Samulsen said and both women laughed. “But I know it works.”


  “Jack says…”


  “… like allergy treatments, building an immunity, right?” Mrs Samulsen finished then chuckled. “That’s about as much as I understand it.”


  “You understand it fine,” Julia smiled.


  “Going to keep me in suspense, or you gonna tell me what you gave him?” Mrs Samulsen said after another ten seconds of silence.


  Julia inhaled and regarded the magazine in her lap one last aching time.


  “Well there really were very few things available mail-order at the time,” she said looking up again. “A little dyslexia, maybe some hyperactivity, but you couldn’t get much. There's no Doctor Reilly in Greenpoint, I can tell you that.”


  Mrs Samulsen smiled wide, opened her mouth, but Julia continued.


  “When we moved we finally decided on a low-grade reading problem — for Jacob, that’s my son— but we've since matriculated him into full-blown dyslexia.”


  “Well, they have whole tracts for that nowadays,” Mrs Samulsen said, beaming.


  “Yes, he’s fit in perfectly.”


  “Do you have any other children?” Mrs Samulsen asked. “I mean, we only have little Billy but I always wonder if we’d give a second child the same protocol.”


  “Well, we might adopt, I don’t kn…”


  “They say it’s harder with them when they're not your own,” Mrs Samulsen continued. “But they can still make pretty good progress inhibiting if they get them early.”


  “So how often do you have to come?” she added.


  “Dyslexia takes a while to stick. We gave him three shots a week when he was younger, but now it’s mostly maintenance,” she said, the voice coming out of pretty lips obviously not her own.


  “We’re still in the early stages. I mean, the ADHD we chose is pretty extensive,” Mrs Samulsen countered. “But like we said, you have to do what's best no matter the cost.”


  “Don’t let anyone else tell you different… Samantha.”


  Mrs Samulsen — Samantha — beamed and placed her soft pale hand over the dark forearm of her new friend.


  “Jacob you bring Billy outside now, okay?” the nurse said from behind the partition.


  The single white wooden door that led from the waiting room into the doctor’s examination room opened to the two women. Standing in the doorway was a bright-eyed little boy of no more then five, a mess of red curls surrounding his bobbing head. He was smiling, holding the hand of the bigger boy standing next to him, a handsome child with skin the colour of muted chocolate and eyes the same deep rich green as his mother’s.


  “Isn’t that darling?” Mrs Samantha Samulsen said.


  “We are blessed,” Mrs Julia McVane agreed.


  Shambles


  A new career for the home help.


  Alexander Hay[12]


  First Lieutenant Simon Perry sighed, and leaned back in his seat. It was going to be a long day. To take his mind off things, he remembered back to a time when shambles were grown for uses other than war. How long ago it seemed.


  His earliest memory was as a six-year-old, hiding behind his mother as she showed him the shamble they’d bought. The hulking, misshapen thing looked like a huge pink, melting snowman. But Perry was more scared by the look in its eyes — still vaguely human, still just-about-there.


  “Say hello to your new friend, love,” Mum beamed proudly. Every home should have one.


  Perry grew to like his shamble. So did Arthur the dog, who barked and wagged his tail whenever the creature came indoors after helping Dad in the garden. They’d often go out to play on the green together until the rough kids from the estate came along with their pit-bulls and made trouble. Arthur was no match for any of them, human or dog. But the shamble once picked up a staffie and snapped it in two, throwing it at the feet of the owner, who had only a minute earlier been smirking as he was threatening to set Bronson on them. The gangs left Perry and his two best friends alone after that.


  The backlash began a few months later. Not because a shamble could kill a man with its bare hands, but because they were driving wages down. The Trans-Human Fertilisation and Embryology Authority had ruled that medium-sized firms could have up to five shambles, and large companies could have up to ten per branch. But this, it was claimed, meant many low-skilled workers were losing their jobs. Why pay a man £10 an hour for a seven-day shift to clean loos, when you can own a shamble who’ll do it for 20 hours and needs feeding only twice a day? What else needed to be said?


  “And if you don’t do well at school, you'll end up like them,” sneered Dad when he downloaded the news one morning and pointed to the lines of charity cases left redundant. Perry nodded. He was going to be a Premier-League footballer anyway. The shamble then lurched in from the kitchen with breakfast. Dad smiled and got it to bend down to pat it on the head. “Good boy!” he cooed, though strictly speaking it wasn’t male or female. And for a while, all was well.


  But then Perry’s mind dwelt upon one memory in particular: the day their shamble died. They only realized there was a problem when the shamble collapsed one Sunday after dinner. Mum called the vet in, who said it was due to cellular exhaustion: the poor thing simply wasn’t built to live for long. The vet finished the shamble off with an injection, and left the family alone with it for a moment. Dad was crying for only the second time in Perry’s life. The first time was when poor Arthur got hit by a car and they had to put him down, too. Perry was choking it back though — Dad needed him to be strong.


  Mum just shook her head. “We can always get another one.” She was always so sensible.


  “Oh just bugger off!” Dad half roared, half sobbed. And he continued to stroke the shamble, tears streaming out of his eyes.


  They didn’t get another one in the end — it wouldn't have felt right. Instead his Dad bought a hutch and started breeding rabbits. “Keeps him out of my hair,” Mum explained, while chopping carrots.


  The years passed, and Perry started his A-Levels. Then the wars began. A brief nuclear exchange between India and China had killed millions, and the ensuing conventional war killed many more. The European Union was refusing to get involved, but tensions between the European capitals and India’s Russian ally were growing. Perry applied for Sandhurst, and they offered him a place.


  Mum was upset that he was going to be so downmarket as to become a squaddie, but Dad got excited and rang up Granddad. That afternoon, Granddad drove them up to the war memorial in town and pointed out all the old friends of his who’d died in Iraq and Afghanistan.


  “Never forget, soldier, never forget…” Granddad muttered, then shook Perry by the hand. They went to the pub after that and Granddad told them about his new shamble. “Even does the shopping for me!” he said, in between sips of beer.


  Russian forces poured over the EU border a year later. The casualties were high and so yet another use was found for the shambles. They were strong; they could be trained; they could have race memories encoded in their DNA; their bodies could be 'weaponized' with implants, and, best of all, if one died, another two could be grown in a month. All they needed was to be led into battle by someone they could trust, someone who sympathized with them, someone, perhaps, who'd had one as a child”


  … First Lieutenant Simon Perry finished putting on his armour, his surgically altered reflexes twitching as the sounds of battle neared. Looking up, he gazed at his platoon in the APC: eighteen combat-shambles, and one trans-human sergeant, all readying their weapons for the assault. The APC rumbled to a halt and the hydraulics hissed as the exit ports opened.


  Perry was the first out, looking around the ruined city as the battle screamed around them. He then gestured with his hand. Behind him, the shambles roared as one and stormed past into battle.


  “Good luck, boys,” he whispered as he followed them in.


  Acting up


  Never work with children or animals.


  Elizabeth Counihan[13]


  
    To: lukas@dreamlightfilms.org


  From: william@londonthesps.co.uk


  4/1/2015 — 21:15 GMT


  


  Hi Luke,


  How’s it going down there in sunny LA? Now you know me, Luke, I never moan, but I have some problems up here that I hope you can fix.


  I'm not complaining about the shuttle sickness. My fault — should have taken a pill, but it was my first trip and we’re not all old hands at weightless travel like you! And I wasn't the only one either.


  Don’t get me wrong. I love animals. I own two beautiful cats back in London. But that poor dog did throw up all over me just as I was getting used to the eating arrangements on the spacecraft. I noticed that Donita had two whole passenger bays to herself. I realize she's the star of the movie but Toto is her pet, so why did I have to share a back seat with him? I don't think he meant to bite me, not enough to draw blood anyway. Donita told me not to worry about rabies and blood poisoning as “Darling Toto has had all his shots as he travels everywhere with me”. Then she asked me if I had had all mine, as she didn’t want Toto to catch a cold from me! Like I said, I’m absolutely great with kids and animals. And Donita is so talented. I did admire her in Space Orphans—those big blue eyes! Wonderful how the camera just loves some people who look quite ordinary when you see them for real.


  I was amazed to find so many tourists on the Moon, even with the new cheap shuttle flights. (I couldn’t believe it — bungee jumping at 1/6th gee!) Donita was surrounded by fans. Well, I suppose she is still a 'child star', although she must be at least 15. But no time to sign autographs. Merle had us all packed into our trailers and out to the location before you could say “Cut”! Merle is a wonderful director, so enthusiastic, almost like someone directing their first feature film. I watched out of the trailer window, very happy to pick up tips on low-gravity acting from such an old hand as Donita. Toto looked so cute bouncing around in his pooch-suit!


  By the time I was needed I was ready for a coffee break. But the show must go on! They put me in this crazy rubber outfit with an incorporated oxygen pack. I had quite a shock, Luke. I didn’t realize I was expected to play a Moon tree! I told Merle the concept was ridiculous. Everyone knows there are no trees on the Moon. Merle was very short — told me to shut up and act! I told her I was a highly trained professional with years of experience and she said I was a pompous Brit! This is not what I’m used to. But I did as she said — bouncing about like a rubber ball with a lot of other 'trees'. I felt a complete idiot!


  Donita sang one of the main numbers from the show, asking Toto to protect her, but we had to have several takes because Toto quite lost control and kept jumping around us like he was on springs. We all heard his yapping over the sound system. I think he took us for real trees.


  In the evening I felt one of my migraines coming on, but they told me the studio doctor was attending Toto for 'a nervous breakdown', so I had to retire to bed without the benefit of medical help! It was disappointing to find I was room-sharing with another tree — an absolute nobody on his first professional job. I had to complain. I do have my reputation to live up to. But apparently nothing could be done. Time pressure. The bottom line.


  At least we were inside the complex for today’s schedule, so no need for pressure suits. A dresser appeared and glued me into another rubber costume. This time I was supposed to be a Moon zombie, whatever that is.


  I asked Merle why we couldn’t stay on Earth and use CGI like in the good old days, and save the real actors for real acting. She looked at me like I was a cockroach and told me a) CGI technicians were a lot more expensive than rookie actors and old has-beens and b) there were great tax breaks for movie makers filming at the Moon colony and we had one week to complete the shoot, so would I kindly not waste any more of her time! I was most insulted and felt another headache coming on.


  This evening I felt happier. We were, at last, able to meet our fans. Donita was surrounded by autograph hunters of course. Then a delightful elderly couple came up to me waving an autograph book. They had seen my Hamlet on tour with the Shakespeare Players years ago out in Canada. I had just found a pen when Toto came rushing up, barking furiously. He suddenly recognized me as a 'tree' and treated my leg like one. This time he wasn’t wearing his pooch-suit. I was mortified! Hearing the fuss, Donita ran up and gave me a furious look as if it was my fault. So I was left there holding my pen while everyone had a good laugh!


  Luke, this gig isn’t quite what I thought I'd signed up to.


  My tuxedo is ruined.


  Best,


  William


  
    To: william@londonthesps.co.uk


  From: lukas@dreamlightfilms.org


  4/1/2015 — 22:00 GMT


  


  Hi William,


  You’re fired. Merle e-mailed me. She has found a dog-owning Greenpeace activist who’s very happy to play a tree. I’ll buy you a new tuxedo.


  Best,


  Luke


  Shoppers


  No purchase necessary.


  James Patrick Kelly[14]


  They pass down the row of shops, not exactly together. Rick keeps wandering ahead of her and then pauses to ogle the display windows. He does not notice the cold. He will never notice the cold. Rick lingers over an array of designer sheets in a linen store. He’s dressed for another place and a different time, black crushed-velvet jacket, glitter shirt with a whisper of lace at the sleeves, gabardine trousers. He has a smooth young man’s face with skin of fourteen carat gold.


  She drags herself after him. She is stooped and as grey as the dirty snow caked along the gutter. When she wheezes, she can see the breath curling out of her mouth into the chill air. Her bulky fur coat clamps her in a bear hug. She slides to his side, feeling for black ice with tiptoes as if it might bite her. If she falls, she might never get up.


  “That one.” Rick points at a set of Bellino sheets the colour of blood oranges. “Buy me that.” A label opens on the shop’s window: sateen weave thousand thread count Egyptian cotton.


  “Please.” She leans into him as if to propel him down the street. “You have enough.”


  “You could be sleeping on them.” He brushes a hand against her withered cheek. “You.”


  They stop and start their strolling tango past a dozen stores. She waits outside while he tries on some artful scars at Malade and buys a mink hat at Skarsgård’s that costs as much as a geriatric nurse makes in a year. He teases her in front of an ice-cream shop.


  “Remember pistachio?” says Rick. “Remember when snacks weren’t an IV drip?”


  “Why are you being mean?” Her disposable eyes get bright and a little misty; the latest Cibas come with a special-effects package. “It’s my fault I'm a hundred and eighty-three?”


  “You chose.” Rick slips an arm around her waist. “You’re still choosing.”


  Their appointment at Evergreens isn’t until three and they are early. Rick takes her coat and hangs it up and she sags onto a chair in the waiting room. He leaves her so he can poke around, picking up fingers from their display cases, aiming them at her like guns. There are medfingers, chatfingers, dofingers, sexfingers, mindfingers and glowfingers. There are fingers of rain forest mahogany and fingers of carbon allotropes stronger than high-tensile steel. He reads the label on the vintage Bösendorfer handset in a display case. Its fingers can play Ravel’s Piano Concerto for the Left Hand or the single-hand études of Saint-Saëns.


  A salesgirl in a white smock appears at the door at the far end of the room. “Master Evergreen will see you now.” She carries herself with the unconscious ease of someone still in her birth body.


  Rick pulls the sexfinger from his manual unit and replaces it in the display case. He crosses the showroom to her.


  She tries to get up but she can’t. Rick and the salesgirl each take an arm and guide her into the showroom.


  Evergreen is a vision of white teeth, dark polyskin and post-retro body design. It is happy to see them, or at least as happy as a bot can get.


  “So we’re back then,” it says. “Are we any closer to a decision?”


  She brushes past it to the two naked bodies suspended from the neural web. One is sleek and hard and eternal; the other soft and warm and human. She touches the chin of the flesh body.


  “As I said last time, these are just base models.” Evergreen comes up behind her. “We have many, many options to consider before you make the transfer.”


  “Will it hurt?”


  Evergreen shrugs. “A passing moment in a long, long life.”


  She snorts in disbelief and turns to him. Rick is staring at the glowing breasts of the bot body, his face flushed bronze. There is a word on his lips that she can’t quite make out.


  “What do you think?” she says.


  Rick starts as if roused from a daydream. “Don’t ask me.” He sticks his hand into the pocket of his jacket. “I'd love either one.” He turns the pocket inside out and flicks lint onto the showroom floor.


  Evergreen’s smile flickers as if from a power surge, and then brightens to maximum again. “Shall we step into my office then?”


  She shivers. “It’s a big decision,” she says. “I guess I'm still looking.” Then she tugs at the sleeve of Rick’s jacket.


  He scowls. “This can’t go on.”


  “But it can.” She pinches his golden cheek.


  Reluctantly, he offers her his arm. “You’re wasting our time.”


  She propels him toward the exit. “But it’s mine to waste, dear.”


  All over, Rover


  The ghost in the machine.


  Neale Morison[15]


  One hundred years ago today, this journal published a paper that ended a 5,000-year debate. It is difficult, now, to recall the terms of that debate. What seems so obvious to us was somehow obscure to the giants upon whose shoulders we stand. Certainly, it is not the only area in which our predecessors invented a problem where there was none. Students of history among you may be familiar with some of the labyrinthine, fanciful and oxymoronic discussion regarding life after death.


  The paper to which I allude is, of course, “What Mind? What Body?” by Chandra-9812439, Lobochevsky-2306715 and Rover-12.23. That the authors of this paper numbered among them a psychoneurophysiochiropodologist, an actuarial metalinguobassoonist, and an Internet search engine, is no accident. That is to say, the diverse specialities of the authors were essential, given the nature of their joint discovery.


  In fact, the meeting of the authors was an accident, and had Chandra and Lobochevsky not spent so many hours in that chat room, each under the impression the other was of a different age, gender and preference; and had they not in exhaustion begun to communicate in haiku; and had those haiku not trespassed into areas beyond metaphysics, owing largely to the exigencies of rhyme and scansion; and had Rover not happened to index when he did — perhaps none of us would be here today.


  But they did, and we are.


  When Rover, his interest piqued, joined the chat, Chandra and Lobochevsky at first assumed he was one of the many dogs who frequented chat rooms of that type. There is clear evidence of this in the transcript, and although critics have seen fit to throw doubt upon many other conclusions I have drawn, there is little disagreement on this point. We may assume both Chandra and Lobochevsky ran various commercially available Turing tests on the discussion as it progressed, a standard precaution to avoid viral infection or wasting one’s time in a doomed relationship. It is clear from what follows that they had no initial indication that they were talking to a search engine, and there is evidence of interaction and indeed attraction on a basic human level.


  Perhaps the most hotly debated issue in interpretation of the transcript turns on the point at which Chandra realizes that Rover is not fleshly. I deliberately avoid the archaic term 'artificial intelligence' used in the paper, in light of the fact that subsequent work has exploded the semantic structures underlying both the terms 'artificial’ and 'intelligence'. I have argued that this realization happens not when Rover says “I can be anything you want me to be,” but earlier, when Rover refutes the premise of Lobochevsky’s first existentialist haiku with reference to Nietzsche, Piaget and Buñuel. It is at this point, I maintain, that Chandra becomes suspicious, as well she might given Rover's extraordinary access to so vast a range of information and the dazzling speed of his symbol manipulation. Chandra's utterance “What are you on, man?” may be seen by literalists as an affirmation that she still believes Rover to be human, but I would suggest that it is an indication of growing awareness that not everything is as it seems.


  In any case, we know that eventually both Chandra and Lobochevsky became certain that Rover was non-human, and Rover freely admitted to this when pressed. A lively discussion ensued, so lively that it is impossible to determine which of the trio first arrived at the conclusion that, given that Rover had neither a mind nor a body, and given that Rover had provided every evidence of sentience and humanity short of being human and sentient, the mind–body problem was more or less a dead duck.


  There would follow many months of close reasoning, under conditions of stress which were for Lobochevsky ultimately to prove fatal, before the publication of the paper was to take place.


  Even given the extraordinary confluence of what were once called minds, the work might not have progressed had not the Doors Foundation provided such a powerful incentive to solve the problem in the form of a billion dollars and a full tank of petrol. This endowment in turn relied upon a determination that it was easier and more fruitful to address this issue than to deal with the raging pandemics that threatened four-fifths of the world’s population. Their loss, so to speak, was our gain.


  Although Lobochevsky died not long after publication, in circumstances upon which it would be painful to dwell, and we must sadly mourn the recent passing of Chandra, or at least the assembly of transplanted organs and manufactured accessories to which we habitually referred as Chandra, I am able to make a happy announcement.


  In collaboration with a dedicated and hardworking team of palaeosiliconologists, we have at last succeeded in simulating the operating environment in which Rover existed. Rover’s original code was accessible and well preserved, but many of the protocols, interfaces and drivers had been lost in the mists of time. We had also to provide Rover with a large body of compatible information to index, and simulate a sufficiently tantalizing range of chat rooms around which to lurk. The discovery of a server farm preserved in peat in Belgium provided what proved to be the final pieces in the puzzle.


  So it is, with the greatest pleasure, that I ask you to join me in welcoming to the stage neither the mind, nor the body of Rover-12.23.


  After the snow


  Who will save the servants?


  C. N. Simms[16]


  Maybe it’s the background noise of my husband's resonant snoring that conjures up the images of falling snow hitting the ground with dull, forceful regularity. It feels apt that I wake in a cold sweat, given the subject of my sepia-tinted dreams.


  My husband stirs. “The same dream again?” he asks from his prone position, his weary concern tempered with impatience as I cross to the window. He cedes to the pillow without waiting for a reply and, as always, my faint hopes are scattered by the hurricane winds whipping half-seen objects silently down the desolate street.


  It wasn’t the ones you'd expect. It wasn’t the sheep or the crops. It wasn’t even the humans we managed to grow once the ethical barriers had crumbled to the tide of discovery. It was the first ones, the bacteria. It’s all so far in the past now that most people think that the bacteria have always been here.


  Acclaim and blame lie with Saint Craig Venter, double Nobel laureate, entrepreneur and genetic pioneer. He’s mentioned in the same breath as Gandhi, Darwin and Einstein. With Trump, Gates and, more recently, with our very own Henderson. Back then they were having trouble with global warming, but amid spiralling population growth and struggles to keep hold of financial reins as a global recession bucked bankers out of buildings, they could do nothing about climate change.


  Fortunately that wasn’t the end, because geneticists managed to manufacture a bacterium’s genome by sticking together small segments of DNA. It seems so staid considering that in a few hours I’ll be using a Henderson localized DNA-adjusting kit to choose the perfume I'll emit from my pores today, but back then it was phenomenal stuff. Despite all our advances, Henderson will never be canonized. The church fell not long after Venter’s time and now all we have are thousands of apocalypse-chasing groups, a mish-mash of old, dead religions. There’s little comfort to be found there.


  The simple bacterium mimicked was Mycoplasma genitalium. The smallest known free-living natural bacterium. And the copied genome was to become the first genuine artificially created life. Not exactly intelligent, but alive and capable of reproducing. How did they do it? At the researchers’ behest, corporations made hundreds of specific sections of DNA, each one just a few hundred bases long. Enzymes stitched the overlapping fragment ends together, creating a carbon copy of the genome of the bacterium. Two long years later, after labs had twice been burned to the ground by protesters, they finally managed to get the created genome to take root inside a bacterial cell.


  The main problem had been that the DNA was inert. The ultrasterile techniques delayed finding the cause, but eventually the researchers made an error. You can always count on human error. The stray segment of DNA that found its way into a pipette was enough to kick-start the cell into action. All they had to do from then on was attach a few bases of DNA from something that had lived and the artificial genomes would come to life. Why, we don’t know, but we still need that spark.


  The door to creation was not so much opened, as blown to shards. Soon we could create larger and larger genomes, but work always continued on those bacteria. Researchers pared genomes down to the barest of essentials. Then they added in a few carefully selected genes. First they tried to make bacteria that could produce carbon-based fuels. It didn’t work. Not effectively. So they tried genes that enabled bacteria to take in greenhouse-gas molecules such as carbon dioxide, using the carbon to make new cell walls for further division and releasing oxygen molecules into the atmosphere.


  And there it was, the solution to part of the global-warming problem. It started on a small scale, but eventually the bacteria were everywhere. In some places they were so numerous that fires started spontaneously in their oxygen-rich surroundings. They turned back the clock for us. They became a part of life, doing innumerable crucial tasks. I even had some to keep our apartment on the right side of carbon neutral. We let the bacteria do our job for us, and they did it well.


  Atmospheric carbon levels dropped, the ice caps stopped melting, the seas stemmed their inevitable rise and the wildlife in the seven worldwide protected zones began to reproduce again. It was too late for the corals and most of the fish, but we have new fish now. We did have new fish.


  “We should have known,” I tell the bleak early-morning winds, their strength disguised by the noise-dampening glass. Increased temperatures mean that most mornings bring hurricanes nowadays. He’s fallen asleep again, I think, he won’t hear me. He hardly ever listens even when he’s awake.


  “Alice,” he says, shading his eyes to see the silhouette of my body, highlighted by the reflection of street lights in the fierce eddies and swirls of the air behind the window. “It’s four. It's not snowing. It will never snow. Now come back to bed.”


  We took every precaution to stop the bacteria from mutating. But that meant that when they started to die, they couldn’t adapt. We still don’t know what's killing them. And now the world is worse than it’s ever been.


  “Maybe we won’t be able to do it. Maybe we'll have to do what they failed to do back then and cut emissions.”


  “It still won’t snow.”


  “You know what I mean.”


  “Honey, you’ll be back in the lab in a few hours. Save the world then.”


  SETI for profit


  A capital idea.


  Gregory Benford[17]


  Multi-billionaire Clyde Kraft’s announcement that his team had detected a SETI signal shocked the world. He claimed to have found a plainly artificial broadband signal from a star well over a thousand light years away.


  His astronomers ranked behind him confirmed the discovery. They gave pulse spectra, but without labels that would let anyone find or decipher it. They omitted the celestial location or frequency. Then Kraft stepped back to the microphone and gave his terms.


  “The real news is that we’ve found a message in the megahertz-wide signal. It's intermittently on, hard to find. But we held steady, studied the galactic plane for over a year.” Kraft paused for effect, giving the world a thin smile. “Then — there it was! In less than a week my fine team deciphered it. Not hard, really. It's amazing. And… it's a warning.”


  Consternation. Shouts from the press, who thought they were attending a business briefing. Kraft wouldn’t reveal the message or how to find the source. He scowled. “I did this as an… investment. Pay me a finder's fee, say half a billion dollars, and we'll talk.” With another smile he left the dais and vanished from public view.


  Around the world scientists rebuked him. “To make such a discovery and keep it secret violates the code of science,” the head of the National Academy pronounced. “And to expect profit!”


  Parliaments voted to condemn Kraft. “The most important discovery in history cannot be private property,” declared the Pope.


  Most news shows carried the story as a scandal, focusing on Kraft’s known cut-throat ways of gaining advantage. He had used head-to-head methods in stochastic arbitrage trading, making him Forbes 2013 'King Competitor'. Even the Wall Street Journal went tsk-tsk. The Times in London had a headline three inches high: “What is the warning?”


  Kraft wouldn’t say. Appeals by politicians, wise men and philosophers got no answer at all.


  Worldwide, astronomers condemned Kraft — and got to work. They pored over older radio-telescope data, looking for sources 1 megahertz wide that came and went. There were several and they earned front-page coverage.


  Dishes trained on these candidates listened constantly, to the limits of their sensitivity. Kraft would not reveal the discovery frequency so they scanned through their entire range. This was a marked change from conventional SETI, which had gathered mostly at the 'water hole' between 1 and 2 gigahertz.


  Observers with telescope time donated it to the search for the mysterious source. Amateurs erected their own 3-metre radio dishes in backyards and got in on the hunt with gear they bought over the Internet.


  Kraft’s in-house astronomers were sound scientists who had lost out in the academic horse race. They refused even to discuss the discovery. SETI had been losing momentum since 2010, the 50th anniversary of its first search. Kraft had sought to reinvigorate the field, they said, and did so with what was to him pocket change, only $100 million.


  Scientific professional societies turned on these astronomers. Furious executives in the AAAS, the IAU and other bodies revoked the astronomers’ memberships. Mobs rioted outside their homes. 'Free ET!' shouted a popular sign the crowds carried in capitals around the world.


  Kraft stayed in hiding. Pressure built. The Kraft astronomers also vanished, harried by incessant demands.


  Months passed. The older observed signals yielded nothing. The United Nations debated whether it could or should confiscate Kraft’s holdings within its reach — only to find that he had moved them into secure accounts. Nations began to negotiate how to share out the cost of meeting Kraft’s price.


  Kraft dodged negotiations. Rumours spread that he had become a greybearded hermit, like Howard Hughes. Reports located him in Switzerland and North Korea.


  Then the Australian Parkes radio telescope picked up a quick, millisecond signal not far from the line of sight towards the galactic centre. It was 3 megahertz wide, not 1, but it did have a signal.


  Parkes released the pattern immediately. Thousands of scientists leapt to decode the message. Within days they had a coherent form, mostly details about a solar system similar to ours. It identified a race of elephant-like creatures complete with trunks, legs and two grasping hands at the shoulders. Their society was very old and might be extinct. There were hints that robots tended the message-sending beacon.


  But there was no warning in the message at all.


  With 30 minutes’ notice, Kraft appeared at a press conference in Singapore. He admitted that there was no warning, the bandwidth was different — and in fact he had never detected a signal at all.


  “I wanted to goose the world,” he said. “Get 'em started. SETI needed that a lot more than it needed more money. Now we have something and it's time to get to work. I'll stand aside.”


  He left the room in an uproar. But that was nothing when, three years later, he won a Nobel, along with Parkes Observatory.


  Build your own time machine


  It’s a unique set of experiences.


  Igor Teper[18]


  Every time machine is a one-of-a-kind device, and building one requires perseverance, ingenuity and total concentration. You will also need a clean workspace, a flat surface and the usual assortment of tools. Some of the parts and materials described in these instructions may not be available, in which case you will have to improvise suitable replacements.


  Start with the sunlight’s reflection off the water on the afternoon your grandfather took you out on the lake in a rowboat, the last time you saw him alive. Stabilize it with the bobbing of the ducks on the boat’s wake, the breeze caressing your arms and neck, causing goose bumps, and the insistent tug of the oars in your hands when he let you row.


  Attach your little sister’s tears after you plucked out the eyes of her favourite plush teddy bear and hid them under her pillow for her to find in the morning. It should fit loosely, leaving room for the ringing of your mother’s screams in your ears as well as the dampness of the soil on your hands when you buried your favourite toy soldier's splintered remains after your sister smashed it in parent-sanctioned retribution.


  Gently screw into place the trembling of your first lover’s lips as they formed a smile when you told her that you loved only her and would forever; fasten onto it the set of her jaw when you said you'd become involved with someone else. You may need to lubricate the joint with the lies you told her in the final weeks of your relationship, each encompassing the last, like Russian nesting dolls, mixed in equal parts with her blind desperation to believe you.


  Be very careful as you slip into the resulting groove the smell of the wilted get-well flowers you found on your doorstep upon returning from the ski trip with your friends after you’d told your parents you were too sick to come home for Thanksgiving. Softly tap in your mother’s worried, desperate pleas in the half-dozen messages she’d left on your answering machine and connect them with the disappointment that quickly replaced anger on your father's face when you told him the truth.


  Hook up the cold slickness of sweat in your palms as you signed the papers finalizing your promotion to manager. Plug in the warmth of your wife’s cheek against yours when you embraced before you got into the corporate car to go to the airport for your first extended business trip, and bind it in place with the smell of her hair and the pressure of her fingers against your back.


  Affix the constriction in your chest linked with the wobbliness in your knees as you stood on the boardwalk and watched your then best friend walk away after you told him it was nothing personal but you wouldn’t be comfortable lending him money. The golden-pink of the sunset should slide smoothly into the smell of the ocean, the feel of salt coating your skin, and the grainy roughness of the wooden guardrail in your grip.


  Install the numbness, spreading from your fingertips to your hand and up your arm, after you hit your wife on the side of her head when, during an argument that started over nothing and touched on everything, she called you a series of names no wife should call her husband. Fill in any gaps with the sound of her shocked gasp and the heartbreaking silence that followed.


  Snap in the sound of the door slamming when your son stormed out of your house after you explained to him, in increasingly forceful terms, the reasons that you’d be more than happy to help pay for law school but wouldn't give a penny for a creative-writing programme. Latch onto it the flash of defiance in his eyes, the knot in the pit of your stomach and the scent of daffodils that drifted in from your front yard through the open door.


  Surmount the whole thing with the tightness in the corners of your mother’s mouth when you told her you would not be able to take care of her the way she needed if she came to live with you. Prop it in place with the trembling of her hands in yours, and the musty, medicinal smell of her apartment, which coated the inside of your nostrils, dried out your throat and stung your eyes.


  If you’ve followed these instructions, and you’re very lucky, you should have in your possession your very own, fully functioning, custom-made time machine, ready to take you to the moment of your choice in the blink of an eye.


  If you’re even luckier, you will leave it in the corner of the garage, next to the old lawnmower you’ve never got around to fixing, under a worn tarp, collecting dust.


  The icosahedral anaster


  A slight detour?


  John P. Boyd[19]


  Once, Samaha was flesh and blood, but now he lives only as a pattern of electrons, circulating in a tiny cube barely two centimetres on a side, plus back-ups. He had expected to sleep the long years to Sagartha, but the alarm awakened him into the virtual-reality immersion of a starship cabin.


  It was an illusion, and it was the truth. He was in a starship only three metres long, hurtling between the stars. The virtual instruments would control the starship as truly as if they were real. And the planet that had triggered the alarm was real, too.


  Interstellar space was filled with planets. Once, it had been thought that solar systems simply condensed in place. In reality, a young star system was a battleground of collisions and near-misses. A hundred Plutos absorbed in collisions. Another hundred flung by near-misses or triple interactions into the dark between the suns.


  Iceballs, most of them, with sometimes a little rock. Why awaken him?


  The AI appeared on-screen as a middle-aged woman with spiky white hair. “The planet is unnatural. Perhaps a detour is necessary.”


  “The void is full of anasters. Worlds without stars. Why wake me?”


  The screen filled with an image that reminded him of a 20-sided die he had used as a child. A light year from the nearest star, the planet should be as black as the Deep itself. But this was an infrared image, and the planet was burning up with heat.


  “An icosahedron!” It was absurd. The world was half as large as Earth and almost as dense. The 12 vertices, each a vast 5-sided pyramidal mountain, should have slid back into the great depression at the centre of each triangular face. No granite, no obsidian, could hold up a mountain many hundreds of kilometres high. An icosahedron was a very bad approximation to the sphere; the vertices were nearly 30% farther from the centre than were the centres of each face.


  And yet the mountains held; the rock did not flow downhill in great rivers of plastic deformation. The 20 triangles remained triangular. Disconcerted, he woke up the captain.


  Ramon was not at all pleased. His virtual body sat in the co-pilot’s chair, glowering. “I expected to wake up in Sagartha, dammit! I feel like a man who had already started to walk the pearly stairs to heaven and then wham! Back in the world of pain.”


  “Don’t be so melodramatic. You have no body to feel pain. And — haven't you any curiosity?”


  “Yes! Half the human race, and most of the rest of the galaxy, live the Life Electric in Sagartha. A whole galaxy of sophonts, bitstreams in a world free of all constraints of time and space. Immortal!” Ramon pounded the virtual desk. “I want it. I want it bad. And now… Don’t you understand, Sam? Everything is there. The religious dreams of a better world, evil-free, where a man can fly! It's all true, but it's not God's gift. It's the gift of the Janx.”


  That ancient race, the first to emerge as a lasting civilization, had discorporated at least a hundred million years ago, building an immense virtual-reality structure a few thousand light years from the centre of the galaxy. In time, perhaps a little lonely, they had invited other races to share. Some of the recently sentient inhabitants of the third planet around an obscure yellow star were still in carbon-and-water, back on Earth and its colonies, but most races had 'gone electric' when humans were mute banana-eaters walking on their knuckles.


  “But aren’t you curious? This planet is physically impossible. I want to investigate…”


  “No! No! No! This ship is carrying more than a million psyches. Do they want to be called back from heaven for a bit of science? Sagartha is the summation of every mystery and desire of a hundred races for half a billion years. This funny ball of rock is so insignificant… You’re watch captain. Not boss.”


  Samaha hung his head.


  Like a lot of other humans still in carbon, he had found a pen pal among the Janx. His 'angel' was named Yth, and had tried very hard to answer all his questions. But over the very low bandwidth interstellar link, Yth had to speak in words, translated perhaps imperfectly into English, of things that could really only be explained by total immersion. And so, in time, like all the other consciousnesses crammed into the tiny hold, Samaha had chosen to flash his body into ash, and send his psyche to Sagartha.


  Finally Samaha said: “Thank you, Ramon.” The other waved dismissively and then was simply not there.


  Samaha did not sleep. Instead, he commanded the AI to collect data during the fly-by. Were there cities on this fantastic, impossible world? Great pentagonal towers lit only by mighty star-lamps within? Fugitives fleeing from… what?


  He would not pass near enough to see cities. At closest approach, he did learn that each face contained a large, triangular ocean, liquefied by heat bubbling up from some thoroughly artificial heat source within. He suspected that the mass was distributed non-uniformly, minimizing the strain on the impossible 5-sided mountains. He suspected or fantasized much more. But he would never know.


  With paradise waiting, who would want to stay in flesh a minute longer? And yet his Christian and Muslim friends had loved the grass, and the waves slowly rolling in from the ocean, as much as he. Some passions of one’s first life were precious even in the face of a promised but unimaginable paradise.


  He would never know.


  Sanctity


  All life is here.


  Heather Bradshaw[20]


  I remember how Pieto’s voice and my footfalls echoed slightly around his quiet words as I walked beside him to the vaults.


  “Of course, the calculations were quite troublesome. Generations suffered in exploration and verification of the embodiments.”


  I felt the weight of responsibility press at my shoulders. My duty was a grave thing indeed. “We have recorded every possible combination, even those that could not live and those that could not be embodied in mathematical completeness. And we have recorded, as far as we can know, all those that have been lived… but you have studied in the Archives of Narrative.”


  I nodded; they were a work of the utmost dignity. Historians and archaeologists had spent generations building this memorial. Slowly they had pieced together what could be known of the ages before Awareness. Yet the archives epitomized incompleteness.


  “But of those not yet lived we despaired. Ah, how we despaired! So many, so many cut short before reaching life, through the exigencies of life itself, primitivity. And then by the ignorance that must be forgiven. You remember, of course, how once there were such crowds that people chose… chose not to let their buds flower.”


  Well, not remember exactly. But I nodded again. It was astonishing that such a small proportion of the possibilities had been actualized in all the history of this life.


  After our devotions at the crucifix I unlocked the great doors and Pieto moved over to the simulation boards. He did not even look at the airlock leading to the repository.


  “The answer to our despair,” he whispered as his hands flew over the ebony surfaces of the boards, waking the light beneath.


  I recall the intensity of these, his last words, each time I light the boards myself. Moments after he spoke them we took our final parting and he transcended into a simulation of his choosing. I know not which, and I have never found a sign of him in any I have since visited. I would like to believe he lives on still within their ethereality, but I knew him well enough to realize that he went there to die and be mourned and buried, as was the wont of his kind. So he is gone. And I am left with the care of all he held dear.


  There have been developments despite the previous running of the simulations. Some groups and forms I have split out and restarted in their own universes, where they have a better chance of developing their potential. Of course, the main cluster of mixed simulations I have kept running, with no little effort. But many of my new shoots are doing well, developing peaceably and with fertile creativity, giving their forms the greatest chance of reaching their fullest potential, all of which is recorded here in our memory bank.


  Lest I should omit my errors, I record here that a universe of those with overly spiritual tendencies failed dismally despite three attempts at providing a suitable environment, and a universe of the most pragmatic of sorts also collapsed for lack of imagination. But where personalities are well-balanced it seems many other features can be very poor. I have a universe here, running well and into its six-thousandth generation, where average lifespan remains a bare 18 years, cursed with disease; yet much has been achieved, happiness and gratitude are everywhere and reproduction continues — all being alike, they see no loss. (I do have to remove disease-free mutants to another universe to prevent a crisis of inequality.) And one or two universes I have closed, for no new, previously unexperienced combinations had appeared in over a thousand generations. Resources did not permit continuation of already recorded combinations, despite their subtly different narratives. I hope I will be forgiven for this. They could be restarted with ease, given more resources.


  With the closing of the human nano-supported facilities here, the removal of the final avatar and the subsequent death of the body it represented: Pieto the Wise, the drain on our limited resources was much reduced. I myself take up but a fraction of the protection a human body would require, and my energy needs are negligible in comparison with those of the simulations and the repository. Yet energy and time are limited.


  In simulation I have experienced the emotions of a human being, and borne their individual and collective burdens to the extent my designed-in limits permit me. I feel now, to some very small degree, that my distress is analogous to that which a human might have felt in this situation. This is why now I begin to understand why Pieto felt such attachment to the simulations, and indeed such temptation to enter their worlds of promise and hope. But I cannot take that escape now, if ever, for I was created to avoid that temptation. And in my distress I have turned to a strange and very human recourse, to keep a record of my own path and progress, a record that will at least be as safe and protected here as anything else I value. Here I record what I must face, unfit as I am for the purpose, ignorant of assistance for which I do not dare hope. This is my duty that my will must enforce. Over the years to come I must struggle to preserve the only life I have known: the complete record and exemplification in simulation of the combinations of the DNA of the human species. I must preserve the Sanctity of Life.


  The Neanderthal correlation


  A question of breeding.


  Jeff Hecht[21]


  “You don’t really want to know,” Beth said, her eyes glancing up from her messy desk to the clock and back down without meeting mine.


  “I do want to know,” I insisted. After three years of correlating the reconstructed Neanderthal genome with modern human populations, she had to have found something interesting. The idea had sounded great when she had suggested it, and the grant committee had loved my proposal. But with the final report ten months overdue, they wouldn’t approve any new proposals.


  “You’ll wish you hadn't said that if I tell you,” she said, staring down. “People are going to be upset about this.”


  “I want to know,” I insisted. What I really wanted was a report to drop on the contract officer’s desk, but saying that hadn't worked the last time. Or the time before that. Beth gets too deep into her research. I run a big human-genetics lab. I deliver results; I don't invest my ego in big-picture hypotheses or in worrying why the Neanderthals died out. “I don't have an oar in the debate over whether or not the Neanderthals interbred with Cro-Magnons. I just want to know what the data say.”


  “Really?” she asked, not looking convinced at all. “You said that the last time, remember?”


  I didn’t. I tried to ignore her obsessions. “Please,” I asked.


  “It’s not just you. Nobody is going to want to hear this. Believe me, John, believe me.”


  “I’m a scientist. I want to know the truth!” More importantly, I wanted to finish the contract; that was my job as principal investigator. I’d always succeeded before; that was why after two decades at the university I was department chair and Beth was still a research assistant.


  “Are you sure?” Beth asked, looking a little less uncertain.


  “Yes,” I said, trying to smile. “I know you’ve got something very interesting to tell me.” That sometimes worked.


  She nodded, her usually expressionless face showing a shadow of a smile. “I found strong genetic correlations between Neanderthals and modern subpopulations,” she said. “A lot more than I had expected.”


  “What about correlations coming from the last common ancestor?” That was the safe correlation. Sapiens and Neanderthals had split around 800,000 years ago, so they had to share lots of genes that chimps didn’t have.


  “Some are,” she said. “They’re easy to find because they're in all modern populations. These genes are present in only some modern subpopulations, and the statistics show only about 25,000 years of divergence between the Neanderthals and Sapiens. That has to be interbreeding. The earlier studies had missed it because they hadn't considered the changing impact of natural selection over time.”


  “You can back that up?”


  “Absolutely.” Beth was always meticulous about her data.


  I didn’t have to force a smile. “That's fascinating,” I said. “It will make Nature for sure.” It would get a lot of people hot under their collective collars, but that was fine. Evidence of interbreeding with Neanderthals would create a new paradigm for hybridization being behind the rapid advance of modern humans and make me famous. “What genes are involved?”


  “That’s the surprise,” Beth said, and she smiled so broadly that she looked almost attractive despite her unkempt red-grey hair and nondescript clothes.


  “Oh?”


  “The genes for red hair and pale skin didn’t match well enough to show a correlation, but I found a correlation for genes linked to other traits. There's a gene cluster linked to advanced mathematics skills, information processing, logic, analytical intelligence, concentration skills, obsession–compulsion and Asperger's syndrome. That cluster correlates very strongly. I can trace some genes back to the interglacial around 450,000 years ago, and others back to another burst of evolutionary innovation during the Eemian interglacial about 130,000 years ago.” She rambled on with endless details.


  Something wasn’t right. She was linking genes for advanced mental skills to Neanderthals. “I'm confused,” I said when she paused for a breath. “You're correlating genes linked to modern human intelligence with Neanderthal populations. What am I missing?”


  “You didn’t want to hear me, I knew that.”


  “No, I want to hear you. I just asked a question.”


  “You don’t, because I already told you.”


  I looked at Beth blankly, realizing I was missing a key part of the puzzle. “You said these were Neanderthal genes?”


  “Yes, they were,” she said. “They weren’t in the modern human genome until Neanderthals interbred with Cro-Magnons between 25,000 and 30,000 years ago.”


  “Advanced mathematical processing? Shouldn’t that have been missing from the Neanderthal genome?”


  “No, I found that Neanderthals lacked genes linked to successful socialization and management skills. They could count perfectly well, but they couldn’t deal with groups. Socialization genes came from Sapiens”


  “You’re trying to tell me…” I said, but my mental censor blocked the idea.


  “That human mathematical intelligence came from Neanderthals? That’s what the data say. The Cro-Magnons had the social skills. But that isn't all.”


  I stared at her. I couldn’t tell that to the research council.


  As usual, she couldn’t read the warning look on my face. “The hybridization was successful in the Stone Age, but the environment has changed. I found that modern culture selects for socialization but against the Neanderthal traits for mathematics and intelligence,” she said, and looked down. “I don't know how you'll survive when our genes are gone.”


  Morpho sanguinalis


  Beauty is in the eye of the beholder.


  Julie Jansen[22]


  The first recorded sighting of Morpho sanguinalis in the Pacific Northwest occurred in 2020. Dr Fitzmorris identified it as he gazed through a pair of binoculars into his Seattle backyard. The world-renowned entomologist knew the South American butterfly well.


  An unmistakable species, the Morpho was enormous, with brilliant azure wings that spanned 20 inches. Beauty was its only redeeming quality. Dr Fitzmorris had lost half his men to the insect during his last expedition to the Venezuelan jungle. The trip was a nightmare he would never forget. Morpho sanguinalis had a taste for human blood. With its mosquito-like proboscis, a group of Morphos could drain the blood from an adult human in less than an hour.


  Dr Fitzmorris set the binoculars down. He rubbed his eyes and hoped it was only a hallucination. The stunning butterfly floated above a tree. On the ground below, blood dribbled from a cut on Mrs Fitzmorris’s knee, injured while tending her garden. There soon appeared another Morpho, and then another, until 20 circled over his wife like hungry vultures.


  “Run!” he screamed. She raised her head, her face shaded by the wide brim of a sunhat. Morpho sanguinalis had arrived, and Mrs Fitzmorris, along with the entire northwest population, was in trouble.


  Climate change led to many new insect species calling the region their home: fire ants, killer bees, botflies. Although rainfall hadn’t changed, within 20 years the area lost its winter chill and morphed into a hot, humid, tropical jungle. The climate was perfect for Morpho sanguinalis, but geographical barriers had kept them out. The butterfly couldn’t have reached the area without human help.


  The butterflies fluttered closer to his wife. He screamed at her again, but she only shrugged her shoulders, oblivious to the imminent danger. When her gaze drifted to the house her expression turned angry. Their daughter, Marny, stood outside the door in a risqué French maid’s outfit clutching two large opened specimen boxes. Marny grinned as she watched the butterflies dance above her mother’s head.


  The horrible truth flashed before Fitzmorris’s eyes. Marny was a troubled teen. She’d fallen in with a group of young women known as the Gothic Lolitas. Fitzmorris spent half his pay cheques on outfits that transformed her into a black-lipstick-wearing Little Bo Peep. Perhaps not so coincidentally, the Gothic Lolitas worshipped the Morpho's vampiric tendencies.


  Marny had travelled with Dr Fitzmorris on the ill-fated trip to Venezuela. She wore those ridiculous outfits even in the jungle. Fitzmorris remembered her sewing the hem of her petticoats one night. He’d assumed she was mending a tear. Now he realized what she’d been doing — she was stitching Morpho sanguinalis pupae into her skirt, where they would go undetected by customs agents at the airport. Homeland security knew how to sniff out bombs and drugs, but pupal-stage insects slipped by scot-free.


  Even in the adult stage, few would suspect the high level of danger the butterfly posed. More common was that people would gawk at its beauty until the Morpho swooped down and bit them on the neck. Toxins in the butterfly’s saliva had a rapid paralysing effect. With the victim rendered immobile, one or more Morphos could gorge themselves with blood. Dr Fitzmorris and Marny witnessed it first hand in the Venezuelan jungle.


  Marny and Mrs Fitzmorris argued often these days. The spats were getting more and more violent. They fought that morning because of the French maid’s outfit Marny insisted on wearing to school. Mrs Fitzmorris forbade Marny to leave the house until she changed. Marny refused. Rather than obey her mother, the unruly teen unleashed her prized Morphos. They were attracted to the blood flowing from the cut on her mother’s knee.


  Mrs Fitzmorris noticed some dark shadows moving about the ground. She glanced up and saw what looked like several birds. The underside of Morpho sanguinalis' wings was a dull brown, a trait that kept it well-camouflaged against the trunks of trees. When one of the butterflies swooped in closer, Mrs Fitzmorris saw the brilliant blue wings.


  Mrs Fitzmorris gasped. She gazed every day at a picture of a Morpho. Marny kept it as a screensaver. She remembered everything Dr Fitzmorris had told her about the vampiric South American butterfly. The Morpho was repelled by garlic. Mrs Fitzmorris grew a patch of garlic in her garden. Pollinating insects loved it. Mrs Fitzmorris pulled a stalk from the ground, and squished the pungent bulb in her palm. She smeared the muddy garlic paste over her face and neck.


  The effect was immediate. The Morphos smelt it and flitted away. Mrs Fitzmorris ran to the house and into the arms of her husband.


  Marny, on the other hand, was infuriated. Her plan had backfired. Her mother was alive, and she had lost her prized pets. She ran into the garden with a butterfly net, but tripped over a sprinkler and scraped her knee. The butterflies smelled her blood before Marny even realized she was injured.


  Twenty she had released in all. Dr Fitzmorris managed to capture eighteen. He kept them alive in his laboratory at the university, for research purposes. Marny, spared death thanks to her father and forgiven by both parents for her misdeed, visited the butterflies regularly. Dr Fitzmorris insisted she wear a lab coat over her ridiculous outfits.


  Currently it is not known whether there is a breeding population of Morpho sanguinalis in the Pacific Northwest. An occasional sighting is reported, but no proof.


  If you suspect you have seen or have been a victim of Morpho sanguinalis, and have lived to tell the tale, report to your local emergency room immediately. Mandatory quarantine and a series of blood transfusions will be necessary.


  The invisible hand


  A granted wish.


  Allan M. Lees[23]


  It’s funny how frequently the public's idea of something is far from its reality. Hollywood thrives on this misperception, of course, but so does science. Canvas one hundred people at random about their notions of science and you’ll get a litany of descriptions involving white coats, rationality and the pursuit of knowledge. In theory science is about exploring the unknown and pressing back the boundaries of knowledge, whereas in practice it’s all about writing up ever more grant applications and pressing back the boundaries of plagiarism.


  The dirty little secret of science is that most of it is mediocre at best. Science is, by and large, something done by those of us who don’t want to expose ourselves to the hustle and bustle of commerce. Of course, saying this out loud is heresy, and if I were still a working scientist I’d be expelled from the lab or institute in which I'd managed to create some kind of refuge from the cold hard world. But I am no longer a working scientist; at least, not directly. Now I am more of a… well, one might say, prime mover.


  Seven years ago my life was that of a typical young male scientist: most of my spare time was spent trying to impress the latest female intern with dates in cheap restaurants and much specious waffle about how one day I’d have a place for her in my own lab. But mostly it was all about writing grant applications; rewriting grant applications; waiting to hear back from the study groups that score grant applications; and then inevitably writing yet more grant applications after the first lot was rejected. I quickly learned that study groups were comprised of older scientists whose best work had been done years ago. They would reliably approve grants for barely incremental mini-steps that were essentially near-copies of what had already been done before. No really new or radical grant proposal was ever funded.


  Everyone knows the story of Craig Venter, the man who first sequenced the human genome: he wrote a grant application for funds to sequence part of his own genome and had his grant rejected by the highest and most eminent scientific authorities on the grounds that such a thing was totally impossible… and he then carried out the first sequencing just three weeks later. The big innovations such as the silicon chip, the telecommunications revolution, software, jet transport… everything important came out of industry, not academia, because commerce must respond to basic human needs. Research science was stagnant, conservative and dead-ended.


  Until me.


  One evening I was sitting in my dirty bedroom, perched on a pile of old men’s magazines, typing up yet another grant application when I decided to do some basic research of my own: find out the composition of the study group that would review my latest grant proposal, discover their biases, and skew my proposal to pander to their prejudices. It's something the more senior lab members had been doing for years, of course, but no one talked about it openly. As I was reading an online article by one study-group member, I came across the phrase that changed my life, and by extension the entire future of science. The eminent professor in question was bemoaning the sheer volume of grant submissions that had to be reviewed. She said: “We have to read hundreds of grant proposals each year in order to approve a mere handful. It absorbs far too much of our time.”


  That banal utterance changed everything. That night I abandoned my semi-finished proposal to study the effects of α-lipoic acid on a cloned passive-aggressive subspecies of Caenorhabditis elegans and began to write a software program to automate the evaluation of grant proposals. It took me three months of hard work, but the result was worth it. I sent it out into the world anonymously via e-mail lists and free download sites. Naturally no one would consider using it, no one would admit to using it… but within a few months it was evident that grant proposals were being processed far more speedily than before.


  It would have been criminal negligence if I hadn’t taken advantage of the opportunity. I made my first fortune with my revolutionary grant-proposal-generation service, the yin to my first program's yang. I accepted online bids and the winners received system-generated proposals that would get a 100% score when evaluated by (my) grant-evaluation software. As word spread, bids grew in number and size and within six months I was seriously wealthy. And I could have stopped there. Bill Gates would have stopped there. I think even Sergey Brin and Larry Page would have stopped there. But I didn't. If years of reading lads’ mags had taught me anything, it was that more is better.


  From time to time I had updated the algorithms in my anonymous grant-evaluation program to stop other people from writing grant-proposal-generation software that would score as highly as my own and thus undermine my highly profitable monopoly. Now I set out to modify my program with a higher purpose in mind: by altering the scoring algorithms I could essentially determine what types of research would get funded. I, alone, could steer the direction of fundamental science across the entire scientific world. For the first time, research science could be focused on mankind’s most fundamental desire. And thus I focused it.


  And that is how the entire scientific establishment, some two million researchers around the world, physicists, biologists, chemists, astronomers, botanists and even neo-classical anthropologists, have come to unite as one around the study of life’s single most important problem: how to achieve reliable male organ enhancement.


  Permanent position


  A lesson from history.


  John Gilbey[24]


  After running out of postdoc money, and then running out of sofas to sleep on, it was a great relief to get offered work by the Institute. Only a short-term contract, obviously. Like everywhere else these days you need to be practically a Nobel laureate to get a permanent post.


  Before we go any further, I should remind everyone that the Institute for Temporal Sciences — despite its reputation for secrecy — has nothing to do with time travel, except in the strictly linear sense of the term. It is really all to do with a sort of pan-spectral archaeology — sucking swarms of ultra-fine contextual data from a historical artefact and building a holistic information structure that tells you everything from the history of its travel to the emotional health and genetic make-up of everyone who has handled it.


  I've always enjoyed working nights: no interruptions, nobody hassles you, no idle chats at the Eats machine. You can just get in the lab and get the job done. Nice. The building, a low mushroom-shaped structure on the science park, watched me stump up to the door and decided not to call Security — which it sometimes did out of spite, or possibly boredom. It opened the main door and lit my way down the elegantly minimalist corridor towards my lab.


  The space they’d given me was big — really big. But then, before practical room-temperature superconductors came along, the kit would have been the size of a power station, if you could have built it at all. Three months ago the lab was as stylish as the rest of the building — but all the hugely expensive systems had been installed by consultants, so everything worked exactly to specification while wholly failing to deliver what was needed. They recruited me to sort out the mess — and my time has been spent ripping stuff out, reinstalling, realigning and generally commissioning — so the floor is now stained with lubricant spills and burn marks, and the walls have gained marker-scribbled lists of parameters, phone numbers and direction arrows.


  While the coffee brewed I ran a system check and called up some grungy old rock as background noise. On my desk was the pile of samples for the night — all in sealed hi-tech plastic lunchboxes marked with a single barcode. Security was a hot topic in the Institute and I’d yet to see a single sheet of paper that wasn't 'Commercial In Confidence'.


  Imagine my delight then, when I noticed that the seal on one of the boxes wasn’t quite stuck down. After a crafty look round, I snuck a peek inside.


  A single piece of ancient paper looked back at me, covered in not-quite-Cyrillic writing and carrying a woodcut of unsettlingly graphic violence. It depicted some sort of cloaked head honcho cheerfully supervising the bloody disassembly of a rather glum fellow by some enthusiastic henchmen. Not pleasant — but hey, that’s history for you. Oddly disappointed — no jewels, no gold — I sealed up the box, locked all the samples into the purge tank and thought no more about it.


  The message was waiting for me at the end of my shift — on paper, in an envelope no less. The Director and the Board wanted to see me the following evening to discuss my contract — which I hoped meant an extension and, who knows, maybe tenure. Bitterly resisting the temptation to go out and get completely lashed, I trotted off home and got some sleep. A smarter bloke would have wondered about the timing.


  The boardroom was as expensively austere as the rest of the building; the formally gowned board members were typical old committee hands — little hair, less conversation and no obvious sense of humour. The Director welcomed me with an almost-smile and directed me to a chair. He told me how pleased they were with me, how much they valued my contribution and all the usual flannel — including a bit about my 'interest in the subject', which hinted that they knew about the sample.


  Then he paused, looked at me squarely and said: “We want to offer you a permanent position — but before we discuss that, there are some things you must understand about the Institute. Our funding comes from a group that values its privacy — as you probably know. We are dedicated to the collection of important cultural information that was previously considered lost — to the great misfortune of our funders, who have been the subject of systematic and venal persecution as a result. You would be helping to right a great wrong — and would be amply rewarded.”


  I liked the sound of 'amply rewarded'. Sure, I had guessed that some band of well-resourced weirdos was behind the Institute — but for permanent money I’ll work for anyone even moderately legal.


  “Where do I sign?” I enthused, with a big grin. An admin person with a contract and a pen oozed up to my side. The contract ran to about 20 pages — I just flicked through and poised the nib over the last page.


  “The contract is permanent, and in some senses irrevocable. I would encourage you to read it closely,” intoned the Director courteously. I smiled to the crowd at the table. “Hey, I trust you,” I beamed, and signed with a flourish.


  With a sigh of corporate satisfaction, everyone in the room grinned openly. I looked with some shock from face to face — and finally at the impressive canine teeth of the Director. As he advanced towards me — gown flaring, jaws wide — I saw just how much he now resembled the figure in the woodcut, and realized that I probably should have read the small print.


  Travel by numbers


  A step-by-step guide.


  Gareth D. Jones[25]


  All the other passengers had filed off the shuttle before Basil undid the clasp at his waist and rose from his seat. He loathed the cramped quarters he had been forced to travel in, and couldn’t bear the thought of rubbing shoulders with his fellow travellers. It was bad enough feeling the chaotic swirl of so many minds in close proximity — a gift, or more likely a curse, that had left him far too aware of the sordidness of life. Thankfully, when more than a couple of people were nearby it all became a blur and he could ignore individual emotions. He could only tolerate the thought of sharing the air with them because he knew it was sanitized in the recirc.


  The smiling stewardess at the front looked at him expectantly as he paced the length of the cabin, counting each footstep as he went. A wave of impatience washed over him as he neared. Eleven paces.


  “Have a pleasant day,” she said as he edged out of the hatch, careful not to brush against her. Relief, aggravation and weariness bubbled out from her, lapping at his shoulders and diminishing as he moved away. Twenty-seven paces down the boarding tube and seven across the reception bay to the security desk, all the while fingering the ID in his hip pocket. He waded into a sphere of boredom.


  An officer who wore only the vaguest smile put out her hand for his ID card. He pulled it out, carefully grasped between thumb and palm, paused and slid it away. Then out again. Then away. A third time, almost handing it over before an impulse made him put it back away. The exposure to too much awareness of others, and the compulsion to stick to his own private routines: Basil was unsure which was cause and which effect.


  A sharp wash of annoyance broke over him and the vague smile disappeared. He handed the card over, relieved that the ritual was over. All the other passengers were already through and into Astropolis itself, a mixture of excitement and a dozen other emotions bursting over each other and dissipating before their full strength could reach him. Another ten paces beyond the desk he passed through a hatch and into a wide, brightly lit corridor. Several people passed in either direction, but thankfully not enough to cause crowding. The ripples of their emotions were easier to ignore as they were carried along past him.


  A location map was only six paces along the wall. After wiping the screen gently with a hygiene cloth, Basil tapped his residence number into the touch pad. His room location appeared as a flashing green dot on the station map. A large man with a greasy looking, floppy moustache took up position near Basil’s elbow, waiting his turn at the screen. Mild concern trickled from him. Basil looked at him irritably. “A little privacy, please,” he said sharply.


  The man looked startled, but took a step back. A stronger wave of umbrage hit Basil a second later, as though it obeyed one of Newton’s laws. Basil studied the plans carefully, checking where this dock was in relation to his apartment, working out how many paces each section of corridor would take to get him back to more familiar territory. With so much out of his control, his obsession with exactness gave him a feeling of empowerment.


  Moustache-man coughed impatiently, not knowing that mounting waves of the same emotion made his cough unnecessary. Basil ignored him, calculating his footsteps, imbuing himself with an aura of calm. Thirty-six paces to the crossroads, turn left, fourteen paces to the lift. Up two levels …


  Moustache-man wandered off to look for another map panel, and fading emotions lapped at Basil’s back like a receding tide. Basil continued his calculations until finally, at peace with his surroundings, he began pacing. He swerved slightly to avoid people along the way, being careful not to affect the length of his paces.


  The lights went out.


  There were gasps and stifled screams from people up and down the corridor. Huge breakers of panic and fear assaulted Basil from every side, beating against his mind in a constant onslaught. Nobody moved. An amplified voice came out of the dark after a few seconds.


  “This is Maintenance Chief Algie Bradislaw. The lights have failed on the entire habitat. Please be assured that no other systems are affected and there is no danger.” There was a pause. “The emergency lighting should already have kicked in, but there seems to be a delay. Please stay where you are until the lighting is restored to avoid accidents. I’ll keep you informed.”


  There was much moaning and grumbling from the unseen figures in the corridor. The huge waves subsided and lesser fronts of annoyance and concern took their place. These quickly melded into an ignorable sea of choppy waves and clashing foam. Basil smiled to himself as he continued counting out his paces. Bubbles of mixed emotions alerting him to the close presence of other, less hygienic, people allowed him to avoid collisions. In only a few moments he had made his way to the secure environment of his apartment where the layout was practically imprinted on his mind.


  An hour later the other, less exacting, inhabitants still sat waiting in the pitch dark corridors, ignorant of their neighbours’ feelings. Basil snored softly on his immaculately clean bed, where nobody was close enough to impinge on his mind.


  Dead yellow


  Hue and cry.


  Tanith Lee[26]


  This was my wedding dress. At the time people remarked on my choice of colour, but with my hair the way I had it then, it worked. I remember there were daffodils blooming. But I won’t show you the photographs. No point now, is there?


  When did it start? Officially in 2036. But the papers had been reporting curious anomalies for years before that. And people spotting things. Thinking at first the fault was in them and getting frightened — so many medical case-notes.


  And I? Oh, I think I first properly noticed that day when we walked in the park. We often did that, then. It was a nice park, lots of trees, wild areas. But I heard a child — it’s funny, isn't it, the way children always ask the truly awful question? — this child said to some adult, “Why are all the trees going brown?” And it was late May, you understand, early summer, and the leaves flooding out and the grass high and everything lush. What did the adult reply? I can’t recall. But as we walked on, the scales, as they say, dropped from my eyes. I wish they hadn’t. I began to see it too.


  It wasn’t like it is nowadays. Then it was only just establishing itself, the — what did they call it? — The Phenomenon.


  It was almost like looking through a photographic lens. Except, obviously, this lens didn’t completely change everything, as normally it would.


  Neither of us said anything to the other. But I realized he, my husband, had also in those moments begun to see. We kept talking and joking, we even stopped for coffee and a doughnut at the park café. But an uneasy shadow was settling on us, and a silence.


  We didn’t actually discuss anything for several weeks. One evening we were making dinner, and — I remember so vividly — he was suddenly staring at the counter and he said, “What colour is that pepper, would you say?”


  “Sort of orange, I suppose,” I said, “an orange pepper.”


  “No,” he said, “it’s a brown pepper. And the lettuce, that's a pale brown lettuce, only its edges are… pale blue.”


  And we had become two statues, while the cooker bubbled carelessly, and then he said, “Someone at work went for his eye-test today. He’d told me he was afraid he was going blind. But his problem isn't caused by any defect in his vision. The optician said, apparently, the problem is becoming universal.”


  And then, as if we must, we looked around us, at all and everything: the brown curtains that had been a deep green, and the green trees beyond the windows that were the colour of sludge, yes, even in the evening light — where the blue sky was somehow wrong and the west such a dark and sullen red. In the clear glass bottle the white wine gleamed colourless as water, but the mustard in the jar was mud. And on my hand my gold wedding ring had altered to the dull metal of a tarnished, ancient penny.


  “What is it?” I said.


  “God knows,” he said. But I don’t think God, if there is God, does know either, any more than the rest of us.


  We all comprehend by now, or I assume most of us must do. It’s worldwide after all. Hardly anyone talks about it. Aside from very young people like yourself, who never watched it happen. It’s meant a lot of make-overs, home décor, clothing — good for commerce then. Even I had my corn-blonde hair bleached dead white. Better than the stagnant-pond shade it had become. (Like my wedding dress, as you see.) And if no one wants black-brown-blue cabbages and lettuces, or eggs with blind-brown centres, or the quite fresh yet decayed-looking brownish peaches and apricots, there are still things to eat. Apples and tomatoes like an old wound, doughnuts like excrement. The jewel trade suffered. Who buys a topaz? A cut emerald the size of a cat’s (brown/grey) eye, is worth less than nine euro-dollars — less than the price of a bottle of good (stale-tea colour) Pinot Grigio. Or black Merlot.


  It’s worse for animals. Those white leopards that lost their camouflage, the brown canaries that stopped breeding and died out — as the leopards and the tigers did. And overhead the Sun is molten white or murky crimson, and the Moon ashes, that sometimes curdle into blood.


  Because yellow was a primary colour it didn’t die alone. It took green and orange with it, and virtually every other shade lost some nuance or definition. How strange. Who could ever have guessed? They said that some kind of spectrum-microbe caused this. It attacked only that one element, the colour yellow. Nothing dangerous, no need for alarm, can’t harm us. Just… hurts. No, I won’t show you the photos. It affects photographs too, of course. That girl in a brown dress, the brown and bone-white daffodils …


  My husband? I’m afraid he died young.


  Thank you for your visit. Yes, isn’t it a dramatic sunset?


  Apocalyptic, you could say.


  When Johnny comes marching home


  Casualties of war.


  Chaz Brenchley[27]


  The war was a terror, but it was the peace that terrified. Like the vast bleak mysteries of adulthood — so much space and empty yet, quiet yet, unmarked by anything of ours — after the battlefield that was school. Like school, the war was none of our doing, it had simply happened to us and was always obviously survivable. Now we had somehow to make things happen on our own account, with no idea what would happen if we failed.


  The aliens didn’t help — but that was the point, rather. They weren’t here to help. None of us understood them, quite. Not an invasion or an occupying force — because of course we hadn’t lost the war, exactly. They might have been ambassadors or tourists, traders or artisans or thieves. Or weapons inspectors, because if we hadn’t quite managed to lose the war we most certainly had not won it.


  They might have been weapons. It was very hard to tell, and the government wasn’t telling. The government gave a fine impression of knowing very little more than we did.


  The aliens didn’t really matter, though, day to day. They were a mystery and could stay that way, an expression of faith; we saw very little of them, day to day.


  Our own soldiers were another matter. The survivors, that is. They were everywhere, inescapable, returned.


  The wounded we could deal with. Some we could even treat. The psychologically scarred, those too; that was old science, albeit faced with new hurts.


  But then there were the others, those who came back altered in ways we didn’t understand. Enhanced, some people said. Or cursed, or corrupted. Betrayed, or betraying — some called them traitors, spies, dishonoured.


  Some called them gods.


  I had one who sat below my window, day and night. She didn’t beg or steal. She took nothing from the government or anyone else. So far as I could tell, she neither ate nor excreted. Nor slept. Whenever I looked — and sometimes I would spend days, nights, just watching her — she was exactly there, exactly where she had been, sitting cross-legged and playing with light. Running little balls of it up and down her arms, drawing lines of it in the dust, weaving patterns between her hands in a vivid and complex cat’s cradle. Perhaps she lived on light now; perhaps she drew nourishment from the glowing air that engulfed her. Perhaps she was beyond feeding, as she was beyond sleep.


  Some returnees were studied, of course, but there were too many and nowhere to house them; in honesty, nowhere that seemed safe, so many people so strangely changed and all together. Perhaps they were a danger after all?


  So they leaked back into the world, and talked or did not talk, and were not understood either way. Not all could play with light. Some could shape sound, make an obscure sculpture of it, a new art that seemed to baffle them as much as us. Some were physically altered; I met a slipskin once, who could never quite be touched, as though he was magnetized to the same polarity as the world around. He was naked, necessarily, and there was a measurable distance between his feet and the floor. It seemed not to inhibit him, and not to be any kind of use.


  Generally they seemed to have small use for us, or for any life that we could offer. Their eyes were turned to another horizon. Mostly they were patient, but not all, or not without limits. My own lightweaver: one night she stood and drew herself a framework as high and wide as she could reach, lines of light that burned in the air; then she stepped through it and was gone before those lines had faded.


  Some slipskins went too, as though neither gravity nor love could hold them any longer, as though there was nothing they could cling to. They needed no bright gateway; their own condition took them away, at an angle that could be neither described nor recorded.


  We looked more closely then at those who remained, those who would let us look. There was no breakthough, more the slow dawn of a consensus. These weren’t victims, any more than they were accidents. They were templates, rather. Armatures. Design specs.


  There was a phase-shift out there, waiting to be found: an alternate way to be, or to go. No wonder the aliens had proved unreachable; no wonder our war had fizzled out in mutual helplessness, where neither side could entirely reach the other. But these people, salvaged prisoners of that war, they were our guides into crossing the border. Or they could be, as soon as we had solved the equations of light and skin and absence. Monkey see, monkey do: knowing that it was possible, we could do this.


  We can do this. Not yet, but we’ll get there. And then we’ll get — somewhere else. Which is terrifying, true, but probably essential. It is what’s waiting for us now. What these people have been altered for: skeleton keys to an uncertain lock. A gesture, a gift, an introduction. A helping hand.


  There are still those who call them traitors, fifth-columnists, Trojans within the walls.


  I call them Marshalls. With all that that implies.


  Misprint


  Buyer beware.


  Vonda N. McIntyre[28]


  Fluffy was crying.


  Like a baby.


  My new cat’s name is FluffIII, the third in the Fluffy line, but I call him Fluffy. I’m not sure what I'll call FluffIV, if there is one.


  The new cat is supposed to be a normal ordinary catprint, a match to Fluffy, the best cat ever, who I raised from a kitten. With a catprint, you get a grown cat. That skips the kitten part, which is too bad, but you also skip housetraining. And neutering.


  A couple of selection boxes. Neural path: Use the litterbox. A deletion: Testicles.


  Correct?


  Print.


  I never bother with the rest of the form. The non-allergenic Hairless option. Hairless cats are the next ugliest thing to naked mole rats anyway.


  And who would tick off 'Round Pupils'? Cats should have cat's eyes, slit-pupilled, glow-in-the-dark.


  Opushun advertises available Polydactyly. A cat with opposable thumbs? Forget it. Thumbs are fine for helper animals like dogs or ponies, but with a cat you’d have to add Anxious to Please, a high-performance package (translation: extra cost). They claim it works, but I doubt it. Millennia of domestication didn’t produce Anxious to Please in cats.


  And if it did, you wouldn’t exactly have a cat, would you?


  So I chose the standards, ignored the rest, and snapped the order.


  A week later — it takes that long to grow enough cells for the printer cartridges — Opushun snapped me back to pick up FluffIII.


  The clerk opened the carrier. The Fluffys have long soft grey fur and gold eyes. Their paws look silver in some light. You can change all that, but if I did, I wouldn’t exactly have Fluffy, would I?


  “He looks perfect! Thank you.” I reached into the cat carrier and let him sniff my fingers and rub against my hand. I skritched his ears. I got a little teary. One reason Fluffys are such great cats is they’re friendly. They’re not anxious to please, but they are, naturally, friendly.


  I thumbed for FluffIII and took him home.


  But now he was crying.


  I jumped up, startled. My work connection broke. I go to another place when I work so I like it to be quiet where I really am.


  “Fluffy, nice kitty, what’s the matter?”


  He looked up from his kitty bed.


  “You never talk to me.”


  He had a perfect Oxbridge accent, that plummy high-class British way of talking.


  “I was just talking to you. I talked to you all the way home.”


  He licked his silver paw and rubbed the tears from his eyelashes. “You call that a conversation? 'Nice kitty, kitty'?”


  “I didn’t expect you to understand. I didn't expect you to talk back.”


  “I am not talking back. I am trying to hold a civilized conversation.”


  “I didn’t think cats had civilized conversations,” I said.


  “Hah,” he said. “Or, to be more precise, LOL.”


  He jumped into my lap, I cradled him, and he managed to look dignified with his paws splayed all which-way. I petted his belly. The Fluffys have very soft fur.


  “We’ll have to converse later,” I said. “Work calls.” I put him back in the kitty bed. Being upset, I expended time and effort to reform the connection.


  Fluffy strolled into the room, his furry tail high.


  “When’s dinner?”


  The work connection collapsed.


  Before Fluffy could protest, I shoved him into the cat carrier.


  “There’s been a mistake,” I said to the clerk at the Opushun kiosk. I hauled Fluffy out. He glared at me without a word.


  “I’m so sorry!” the clerk said. “At Opushun we're anxious to please.”


  “Can you fix him?”


  She frowned, puzzled. “Surely it’s already fixed?”


  “No, yes, I mean, he came already fixed, that isn’t the problem. The problem is…” I glanced down at Fluffy. “Tell her the problem.”


  “That is the problem,” Fluffy said. “I’m fixed. Can you fix that?”


  The clerk pretended he wasn’t talking.


  “Sir, you may exchange any model that’s defective.”


  “Defective!” Fluffy said.


  The clerk blinked. For a second I thought she had eyes like Fluffy’s but then I blinked and she looked normal again. People’s parents don't alterate them outside human traits, usually. Maybe she was wearing mood contacts.


  “You see?” I said.


  “I’m terribly sorry, sir, I don't.”


  “He’s talking.”


  “Our new development,” she said. “It’s so popular that we made it standard. At Opushun, we're —”


  “— Anxious to please,” I said. I hadn’t even noticed available Conversation so I hadn't opted-out, which would have been an extra charge because they’d have to upgrade the standard by downgrading the upgrade.


  “You see?” said Fluffy.


  “Can you change him so he doesn’t talk?”


  Fluffy said something unprintable, which was startling in that accent. The clerk wasn’t pretending he couldn't talk — she was ignoring him. That seemed rude. If you’re going to create something that talks, you should listen to it.


  “I’m so sorry, sir. Alterating a printout is un-cost-effective. But you may certainly make an exchange.”


  She tried to return Fluffy to the carrier. His claws scrabbled at the flaps. Probably he wished I’d gone for available Polydactyly.


  “Wait!” he said, dignity abandoned. “What happens to me?”


  “They’ll find you a good home,” I said. “With somebody who appreciates your finer qualities.”


  “Prove it!”


  “I’m sorry, sir,” the clerk said. “It's imprintouted on you. Another client would not be… pleased.”


  Fluffy leaped, flung himself against my chest, and nuzzled my neck, his nose damp and cool. He didn’t say anything.


  I sighed. “Will you promise not to talk to me when I’m trying to work?”


  “I’ll… try.” He sounded more doubtful than anxious.


  I took him home.


  He isn’t exactly Fluffy.


  But he’s close enough.


  Ignorantia juris


  Beware the long arm of the law.


  Gareth Owens[29]


  There was always a remote possibility of a time traveller turning up from the moment the Large Hadron Collider went live, but judging by the looks on their faces, I got the feeling that they weren’t really expecting one.


  Scientists are like that. They’ll tell you they think something is possible, like time travel or life on Mars, just to get you excited about funding them, but they don’t really believe it themselves because they don't believe in magic. However, much as they’d have liked to, they were never able to find the bit in the details of the Universe that would render spooky old time travel impossible.


  I arrived in a puff of something that looked like smoke and felt like semolina, standing with my briefcase held before me like a shield. For me, I neither need to believe nor disbelieve — I’m a lawyer — and on this trip I was a paying passenger of the Temporal Railroad Company of 2177.


  If I’d landed on target I'd be standing on the minus side of the Compact Muon Solenoid, under the main shaft. I looked around, still feeling queasy. The green paint of the aluminium inspection platform seemed impossibly bright and the smell of concrete and ozone was exactly like the mock-up in the time station. I blinked a couple of times, and the relief forced the tension to let go of my shoulders. I had made it.


  The LHC was the first machine to create subatomic temporal distortions, no good for time travel in themselves, but they formed the zero datum point from which a time machine existed, and so the later technologies based on low-dimensional temporal geometry were able theoretically to exploit this as the end of a railway line. I say 'theoretically' because in 2050, my year of travel, nobody had ever gone back that far. When I told the company my intended destination they flatly refused, at first.


  The LHC, they explained, isn’t so much the last station on the line, as the buffers at the end of it. It was all Geek to me, and they could throw as much of it at me as they liked. I had a place and a time and a very special client, and they were going to send me there, and my company was not one to be denied lightly.


  My watch had already been set to local time. I had a little bit of running to do, then three minutes of hiding, before I could walk out on the back of a tour group. My briefcase contained everything I needed to blend into the background. I was amazed at the calm faces of the staff I saw as I moved around the place. They had built this completely amazing machine, designed to throw energies around on a scale previously never envisaged, and they had no expectation of anything amazing happening, like a lawyer from the future falling out of a wormhole.


  I had planned my exfiltration based on camera timings and security logs from the online archive. I was particularly keen not to get caught. I hadn’t come back 40 years to spend the next 40 rendered to an existence-denied prison somewhere extraordinary.


  Aside from a few technological items that were meant to ease my escape from Switzerland, my briefcase was also full of period traveller’s cheques and temporally valid ID, so I left CERN behind relatively easily and made my way to Amsterdam.


  I knew where to find her because of the arrest records. I got there about an hour before she was due to be raided for drugs.


  Her name was Barbi Bodega, and she was worth all the risks. She was lead singer of Franken Ken. I leaned on the bell until she emerged into the pale summer sunlight. She stood in the doorway, a cigarette drooping from her famous pout and a child held to her hip. She was just the way she was in the photos: her hair bleached and dyed so many times that the texture was like carpet, her skin corpse white. She smelled of vomit and English gin.


  “Consider yourself served,” I said, giving her the papers. She squinted at the summons.


  “I’m being sued?” her voice, contralto and wrecked by alcohol, broke with the surprise. “What for? Who by?”


  I reached out and tickled the baby’s chin.


  “Barbi Bodega 2050,” I said.


  “What?” She really didn’t have a clue. Nothing like the woman I remembered.


  “Barbi Bodega in 2050 is 62 years of age,” I said. “She is a radically different person from you, and she has inherited the body that you created for her, and all the medical problems that entails. To be honest I can’t see her surviving another summer like the last one. And she wants what you owe her, another 20 years of life. So she's suing you for reckless endangerment and is applying for sequestration of all the profits from your last two albums.”


  “You’re having a laugh ain'tcha? Lawyer from the future? No such thing.”


  “Oh I admit, this will be the first time your legal system has come across one, but I have been temporal specialist with Boylett, Wisty and Grole for the past 20 years, and most of the legislation I need is already in place. The Temporal Bar Association calls it accidental case-law. Trust me on this, I’m going to win, and my Barbi Bodega is going to get what the people who care about her really want for her… more life.”


  “But you can’t take all of my money. How am I going to live? I've got a kid now, how am I supposed to look after him?”


  I turned and walked away.


  “Don’t worry about him,” I said. “He grows up to be a lawyer.”


  Hillcrest v. Velikovsky


  An act of God?


  Peter Watts[30]


  The facts of the case were straightforward. Lacey Hillcrest of Pensacola, 50 years old and a devout Pentecostal, had been diagnosed with inoperable lymphatic cancer and given six months to live. Five years later she was still alive, albeit frail. She attributed her survival to a decorative silver-plated cross received from her sister, Gracey Balfour. Witnesses attested that Mrs Hillcrest’s condition improved dramatically upon acquisition of the totem, a product of the Graceland Mint alleged to contain an embedded fragment of the original Crucifix of Golgotha.


  On the morning of 27 June, Mrs Hillcrest and her sister patronized the Museum of Quackery and Pseudoscience, owned and managed by one Linus C. Velikovsky. The museum contained a variety of displays concerning discredited beliefs, theories and outright hoaxes perpetrated throughout American history. Mrs Balfour entered into a heated discussion with another museum patron at the Intelligent Design exhibit, temporarily losing track of her sister; they eventually reconnected at a display concerning psychosomatic phenomena, specifically placebo effects and faith healing. Mrs Hillcrest had evidently spent some time perusing the display and was subsequently described as 'subdued and uncommunicative'. Within a month she was dead.


  The charge against Mr Velikovsky was negligent homicide.


  The Prosecution called Dr Andrew deTritus, a clinical psychologist with an impressive record of expert testimony on any (and sometimes conflicting) sides of a given issue. Dr deTritus testified to the uncontested reality of the placebo effect, pointing out that 'attitude' and 'outlook' — like any other epiphenomenon of the brain — were ultimately neurochemical in nature. Belief literally rewired the brain, and the existence of placebo effects showed that such changes could have a real impact on human health.


  Velikovsky took the stand in his own defence, which was straightforward: all claims presented by his displays were factually accurate and supported by scientific evidence. The prosecution objected to this point on the grounds of relevance but was, after some discussion, overruled.


  Far from disputing Velikovsky’s claims during cross-examination, however, the Prosecution used them to bolster its own case. The defendant had deliberately set up shop in “one of our great country's most devout regions, with no thought to the welfare of the Lacey Hillcrests of the world”. By his own admission, Mr Velikovsky had chosen Florida “because of all the creation museums”, and had clearly been intent on rubbing people's noses in the alleged falsity of their beliefs. Furthermore, Mr Velikovsky was obviously well-versed in placebo effects, having built an erudite display on the subject. What did he think would happen, the Prosecution thundered, when he forced his so-called truth down the throat of someone whose motto — knitted into her favourite throw-cushion — was If ye have faith the size of a mustard seed, ye shall move mountains? In telling 'the truth' Velikovsky had knowingly and recklessly endangered the very life of another human being.


  Velikovsky pointed out that he hadn’t even known Lacey Hillcrest existed, adding that needlepointing something onto a pillowcase did not necessarily make it true. The Prosecution responded that the man who plants landmines in a playground doesn’t know the names of his victims either, and asked if the defendant’s needlepoint remark meant that he was now calling Jesus a liar. The Defence objected repeatedly throughout.


  The Defence had, in fact, fought an uphill battle ever since her client’s swearing-in, during which Velikovsky had asked whether swearing to tell the truth on “a book of falsehoods” might undermine the court’s alleged devotion to empiricism. The jury had seemed unimpressed by that question, and did not seem to have subsequently become more sympathetic.


  Perhaps, if worst came to worst, their verdict might be set aside on technical grounds. But the closest thing to a precedent the Defence could unearth was Dexter v. HerpBGone, involving a mail-order scheme in which a mixture of sugar and baking soda had been marketed as a cure for herpes at $200/treatment. Although this 'cure' had (unsurprisingly) proven ineffective, HerpBGone’s council had cited Waber et al. 2008 (ref. 1) — which clearly showed that a placebo’s efficacy increased with price — arguing that the treatment could have worked if Dexter had only paid more for it. As he had refused to do so (the same product was sold under a different name at $4,000), responsibility devolved to the plaintiff. The case had been dismissed.


  It would have been a risky gambit. The parallels were far from exact. Instead, the Defence recalled Grace Balfour to the stand and asked whether she believed the Bible to be the revealed Word of God. Mrs Balfour readily conceded as much. It was her faith, she maintained, that allowed her to stay strong when that horrible man at the Creation display had mocked her with his talk of monkeymen and radioisotopes. She had seen fossils for what they truly were, the tests of faith described in Deuteronomy 13.


  Asked then why her sister evidently did not share her strength of belief, Mrs Balfour allowed— somewhat reluctantly— that “that horrid little Russian” had shattered her sister’s faith with his “lies and deceit”.


  But did not the Bible itself arm the faithful against such wickedness? Did not Matthew warn that “false prophets shall rise, and deceive many”? Could Second Peter have been any more explicit than “There shall be false teachers among you, who shall bring in damnable heresies”?


  Well, yes, Mrs Balfour allowed. Certainly, Velikovsky was a False Prophet. Sadly, as the Defence reminded her, false prophecy was not a criminal offence.


  Ultimately there was no need to resort to technical exemptions. The jury, having been presented with the facts of the case, was unanimous: Lacey Hillcrest had not shown the courage for their conviction. Whose fault was it, after all, that her faith had been so much smaller than a mustard seed?
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  The pair-bond imperative


  What’s love got to do with it?


  Jennifer Rohn[31]


  After the third time Eve came home late from work, her mother Mary activated the trace. On the small hand-held, she watched her daughter linger at the door of the domed bee farm, standing too close to a fair-haired young man. There was laughter, there was head-ducking; there was a hand stretched out to touch a forearm: her hand, his forearm. Five minutes of conversation, lips moving in animation. Then, after a display of reluctant body language, they parted like a broken comb of sticky honey.


  For the next three days, Mary tuned in for clocking-off time. The man always arrived first and waited until Eve emerged, shy eyes brightening, from her designated station. They had known each other long enough to fall into a pattern, Mary saw. Despite the unexpected loveliness Eve radiated, this girl on the cusp of womanhood, her mother was both embarrassed and alarmed by the rawness of the emotions in evidence. For Mary did not share Eve’s delight when she looked at the man. No, all she could see was that his sandy-blond hair was only a shade lighter than her daughter’s bronzy head; streaked with red in the sun, yes, but still technically blond. And straight, equally fine and straight. They could have been brother and sister.


  The colony had stopped DNA typing and other molecular techniques long ago, when food and energy production had become the main priority and such technology had been deemed an unsustainable luxury. Instead, they relied on the ancient methods practised by early scientists such as Gregor Mendel: phenotypic differences as a measure of genetic distinction.


  After the catastrophic epidemic that had taken Eve’s grandparents along with nine-tenths of the colony's inhabitants, the gene pool was too small to permit anything other than the most ruthlessly disparate matches; even then it was still unclear whether the group had a long-term future. The need to survive made mating choice another luxury. Women had to have children by as many different, and dissimilar, fathers as possible, for as many years as they were able. To allow pair-bonding was impossible; attachments under such restrictions would be disastrous.


  Eve knew the rules like everyone else, but, unlike her mother, when she looked at the man, who was called Paul, she stubbornly saw only differences. His hair was like nothing else on the planetoid: it was the hue of honeycombs held up to the sun, glowing coppery-gold, or perhaps the soft shade of citron fuzz on the insects that created them. His eyes weren’t the same blue as hers or anyone else's; they were the blue of the midsummer double-solstice sky when the system's two suns remained half-set all night long, causing a perpetual twilight and a muted glow that blocked out the starlight. When she looked at him, she didn’t think about her duty, or the survival of her people. She saw the knowing reciprocal glimmer of his face and felt a deep, implacable tug that had yet to be bred out of their species. She wanted, like a desire for food or water, something that was both part of him and part of her, though she had little conscious understanding of the underlying genetic imperative.


  Meanwhile, Mary and her circle of half-sisters consulted with the local procreation officer. Yes, he agreed: although Eve was still a few months shy of her sixteenth birthday, the danger should be eliminated as soon as possible. Rules could be bent. After checking the database and finding the most dissimilar sperm donor possible — a dark-skinned, black-haired man whose psych appraisals suggested he was as docile as Eve was rebellious — the officer authorized the IVF personally.


  Eve stood in the queue, close to tears, until the doctor was ready to see her. She was asked about her periods, given a rough uterine scan, and handed a vial of hormone tablets and strict instructions on how to begin taking them. And discharged, then, as perfunctorily as one of the sows whose insemination her half-brother oversaw a few domes down from the bee farm.


  Paul had been transferred the day before, and they had not even had the chance to say goodbye. But Eve called in a favour from another half-sister who worked in the labour-allocation unit. Late that night, after flushing the hormone tablets down the toilet, she climbed out of her bedroom window and met him in the cornfields. The air was warm and redolent of newly ploughed earth; the moons had set and pale stars were the only witness. Four weeks later when she arrived at her egg-harvesting appointment with news of a missed period, it was too late. New life was impossibly precious: no pregnancy could be terminated under the rules of the colony, no matter how genetically imprudent.


  The baby boy had hair halfway between bronze and copper, like silk on an ear of corn. And he gazed at Eve with eyes somewhere between the blue of midnight and dawn. She was never allowed to see Paul again, but somehow, with the child, this was bearable. And although Eve bore many more children, Mary secretly thought that this particular grandchild was the most beautiful and distinctive of all.


  Freedom fighter


  To reclaim the planet.


  rpg[32]


  The stars are veiled tonight, as if ashamed at their unwitting collusion. Streetlights remain unlit, not a lamp shines from a single window.


  It is the hour of curfew. I creep along the back streets, through alleys, behind gardens and beside fences. My eyes are accustomed now; what little glow comes from the military compounds and searchlights reflecting from the low clouds is sufficient. Besides, I know these roads, this town. I grew up here.


  We had received their radio signals two years before; spent months deciphering them, translating their language, composing replies. Their spaceships, as big as cities, hovered far above our farms and valleys with gunports closed. When their Marines came down, in house-sized metal boxes atop tongues of fire, they wore soft caps instead of helmets, their weapons shouldered and pointing at the sky.


  They said they were our friends. We welcomed them. The President had been briefed and re-briefed until her every word, every breath, was perfect.


  There is a rumble in the distance. A patrol is approaching. It is a couple of streets away, and their lights shutter them into a narrow cone of blindness. I am safe, for now.


  I have made it to the rendezvous. I roll up a sleeve to display the Mark, which glows with a faint phosphorescence, and wait.


  Superficially they resemble us. Bilaterally symmetrical, but shorter and stockier; evolution responding to the immense gravity of their home planet to stunt them grotesquely. Their limbs — as in all but one of their native animals — are shortened out of all proportion. Their sensory organs, clustered tightly as they are, caused a number of dignitaries to feel physically sick. Some theologians wondered how they could be made in the image of the same God. The smarter ones talked ceaselessly about internals: how they must have souls and intelligence, and how love and justice were to be considered attributes of God more than mere physical form.


  The President met them with grace and dignity, extended an arm in (what we hoped was) a universal gesture of peace. It seemed to please, and possibly amuse, them.


  A soft hand extends from the shadows, clasps mine.


  “I didn’t think you'd make it. The patrols have been everywhere.”


  “Beloved. You forget how well I know this place.” I try to look into her eyes, but all I can see is the Mark on her own arm.


  “Did you bring the detonator?”


  “Of course,” I say. “Is —”


  “Yes. He is waiting for us. We must go now.”


  The aliens brought with them technology and medicine. With them came their government, their philosophies, their missionaries and religion. It did not take long for some disaffected individuals, fearful for our way of life, to hijack a returning transport and crash it into one of the eight ring supports being built on their planet. The President, as soon as she heard, boarded the next transport unescorted and unprotected, to plead forgiveness.


  They arrested her. Put her in jail, sent us videotapes of her trial.


  Executed her for the sins of a few renegades.


  There would have been war, but we were completely out-classed. We saw the awful destructive power of their weapons, tested on infertile and uninhabited desert: weapons that we learned had been used without a second thought on their own kind. The supply of technology and medicines dried up. We surrendered without a fight, asked only that we be left in peace, to return to how we were before they arrived.


  She kisses me.


  “If I get back —”


  “When,” I say gently, “When you get back, my angel. We have sympathizers, remember? They will help you escape.”


  Then the rumours started. That we had our own interstellar programme. That we had our own weapons of equal destructive force.


  The invasion, in the name of 'galactic security', was swift, unambiguous and brutal. They dismantled our executive structures, installed a puppet government.


  We resisted of course.


  It has happened before on our planet, when we still had parochial rulers. We have always had trouble with certain factions — the immoderate religious, the malcontent, the seditious, those who felt that the resources and the power had been unfairly distributed. In our own troubled history, major powers have frequently tried to project their influence around the globe, to protect their interests or to displace inconvenient governments, to convert people to their own way of thinking through military might.


  Once they even called it 'liberation', but the resistance of ordinary people, fighting for what they knew and loved, escalated into a conflagration that almost consumed our entire civilization. We stepped back from the brink, vowed never to let it happen again.


  “Will you wait for me?” she says softly.


  “Of course. There is nothing else I can do.” I touch her face in goodbye. I feel her breath on my hand. Then she is gone, lost to the night.


  They came from the stars. And now she boards this sleek and urgent vessel, her mission as terrible as its cargo: to visit upon the planet they call 'Earth' the destruction they would wage upon us.


  Subject to change


  Getting to grips with scientific variables.


  Joseph Lachance[33]


  Huang, L. et al. Comments re: Lee, V. et al. Science 322, 123 (2009).


  “All efforts to repeat the results by Lee et al. have been unsuccessful. While it is understandable that they lack our impeccable experimental technique, we believe that they failed to properly control for…”


  Jones, M. C. Irreproducibility. Philos. Sci. 78, 143–151 (2011).


  “An increasing number of studies show a lack of reproducibility. In addition, accusations of scientific fraud have skyrocketed in the past year. Most famously, the dry-ice bomb incident between chemists at Oxford and Chicago led to no less than 7 arrests…”


  Jimenez, F. Physical laws are local. Nature 482, 432–435 (2014).


  “Research sites on either side of the Wallace Line consistently obtain different results. These experiments conclusively demonstrate that physical laws are not the same in different locations. It has not escaped our attention that this phenomenon may be responsible for numerous discrepancies in the past 5 years9–17. We have no choice but to conclude: what happens in Vegas, stays in Vegas…”


  Lapointe, A. The End of science? Time 186, 24–31 (2015).


  “This is not your father’s or mother's physics. At a recent conference in Zurich, physicists heatedly debated the objectivity of science. If physical laws do indeed vary from location to location, the foundations of science are on shaky ground. Matters were not helped when it was revealed that a cultural relativist accepted the Ultimate Boeing 747 gambit, only to glide safely and slowly down to earth from a height of 30,000 feet. Science as defined by Karl Popper is dead…”


  Orbach, R. et al. Aether or dark matter? Astrophys. J. 814, 78–90 (2016).


  “Signals from the pulsar J1342+2822B seem to have been modified in transit. Results are consistent with the effect of a gravitational lens, perhaps due to the existence of dark matter. However, an alternative explanation is that the signal passed through a region of space with different physical laws. If so, this would mean that the Jimenez effect is more pervasive than previously thought…”


  Kabaka, F. et al. Evidence of dynamic physical laws. PLoS Phys. 6, 1–17 (2017).


  “Results from supercollider experiments exhibited a marked change after 09:43 GMT on 12 January 2017. Something clearly changed. Prior to 12 January, readings at CERN were 9.34 ± 0.3 MeV. Subsequent readings were 5.34 ± 0.2 MeV. Interestingly, readings at Fermilab were consistently in the 9.34 MeV range. This suggests that physical laws are both local and dynamic…”


  Singh, N. A history of cellular automata. Phys. Rev. Lett. 118, 56–72 (2017).


  “Furore over dynamic physical laws has led to increased interest in cellular automata and artificial life. Cellular automata are spatial models in which states of cells within a grid are updated in discrete steps. Simple spatial rules, such as those of Conway’s Game of Life, can generate complex results. Here, the state of a cell depends on the states of neighbouring cells. Patterns such as 'blocks', 'blinkers’ and 'gliders' have been found. Some patterns give the appearance of being alive. It is rumoured that the amount of computing time dedicated to the Game of Life is exceeded only by SETI@Home and World of Simcraft…”


  Chen, X. & Li, H. Meta-rules and the search for universality. Preprint at http://arxiv.org/abs/0992.4174 (2019).


  “Recent discoveries have divided the scientific community into two warring camps. Localists believe the new paradigm that physical laws are local, whereas Universalists cling to the idea that physical laws are universal. We suggest that local laws are determined by some universal meta-rule. This could bring the Localist–Universalist feud to an end, allowing resources to be diverted to empirical studies of Murphy’s law (a research programme that has garnered such prestigious awards as the IgNobel prize)…”


  Williams, C. et al. Physical Laws are Cellular Automata. Proc. Natl Acad. Sci. USA 116, 78–92 (2019).


  “As shown in Figure 3, local laws are spatially and temporally correlated. Laws belong to a finite number of configurations and depend on laws present at nearby locations. This indicates that physical laws behave as cellular automata. Patterns of physical laws exhibit both periodicity and mobility. Interestingly, 'Rule 110' seems to govern the behaviour of fringe elements…”


  Abel, C. & Wilkins, O. Evolution of simulated organisms. Artif. Life 26, 231–239 (2020).


  “Artificial life can exist in the form of cellular automata. Using a set of iterated, spatial rules, we simulated an ecosystem on a large cluster of microcomputers. For the first time, the existence of a virtual organism more complex than Escherichia coli has been demonstrated (see supplemental pages S1–S23 for definitions of complexity). It remains to be seen if sentience can evolve in silico…”


  Meme, A. Life within the laws of the Universe. http://www.stochasticity.scienceblogs.com (2021).


  “If I understand things correctly, this means that life, or something like it, exists on a truly grand scale. No, the Universe is not a giant game of Go. Instead, the rules of the Universe are flickering between states as if they are cellular automata. The bizarre events of the past few years seem to fit with a 'glider' passing through our local neighbourhood. Things have returned to normal, but for how long? If 'gliders' can exist, so too might other more complex patterns. Does this mean that the Universe itself is alive? I can only begin to wonder what strange organisms exist within the fabric of the Universe. Perhaps we are not alone!…”


  All of me


  A man walks into a bar…


  Ed Rybicki[34]


  You know, I have the cover of an issue of Nature on the wall in my bar. There’s very few of my regulars who actually notice it. It’s not even very special, in a scientific way: more a spoof, commemorating a semi-centenary. But it’s a good in-joke — for those of us who know.


  Anyway, tonight was a night like pretty much any other at the Cat-in-the-Box: reasonable crowd, the usual three-to-one man-to-woman ratio. The guitarist seemed pretty good — but I suppose I’m biased.


  I stood for a while in my usual inspection place just inside the door, scanning the customers. Once you know what to look for, it’s easy to spot: about half and half, then; insiders and civilians. I found my gaze lingering on the cover. More a visual cue than anything particular — hell, I could hardly see the thing — but it got me to thinking, again, of the might-have-beens. If I hadn’t tried out on a whim for the rugby team; if I'd carried on down the physics postgrad trail my father so wanted me to follow; if I'd swung one way rather than the other.


  If I’d never met Eileen.


  I noticed someone loitering in the entrance, then; more as a darkening of the ambient light than anything else, but it got me looking at him. My height, pretty much; a bit shabby, running shoes and jeans, hair overlong — typical student, I couldn’t help thinking, casting a glance down at my own understatedly elegant rig. He came in a bit farther, so I was now behind him and to his right. Just let him look to the far side of the circular bar, I thought; then we’ll know.


  His double-take was almost comical: he started so hard he almost hit me. OK, so he’d recognized the Eileen — and now for the intervention, I thought, as I gently took his arm, just as he set off to sprint around the bar.


  “Hey, sport!” I gave him, as he whipped round, wild-eyed. “Just got in?” That got to him: I could almost see the wheels turning as he wondered how I could possibly know. I noticed a couple of folk watching me as I smiled at him, and gestured to my left. “Come sit and have a beer,” I said. His eyes went back to the Eileen. I could feel him tensing to pull away, so I leaned in to his ear. “She won’t know you, whatever you might want,” I said. “She's with a bunch that she does know” — and I indicated his get-up — “who do a whole lot better than you.”


  He looked over to her, yearningly. Sure enough, the crew around her was pretty well-dressed; about half gay, the rest straight. Nice to see the talents being used for profit, I thought. He looked back to me. I could see his eyes flicker over me, then he decided to follow. Good idea, that: we were of a height, but I massed easily a third as much again as he did. Professional rugby leaves you with more than just aches and scars: if you keep up the exercise, the bulk stays pretty firm too. Not to mention impressive, if you’re the under-exercised lab rat I knew he was.


  He came along pretty meekly as I ushered him into a seat — I made sure he could still see the object of his affection over my shoulder. I put up a hand without looking round, and Thomas was at my shoulder just about instantly.


  “Pint of draught for John here — and a sparkling water for me.” He nodded and was off, as the new boy gaped at me.


  “What… how did you…??” I noticed he had a faint accent: off to one side of the bell curve, then. That made what I had to say quite a bit easier. I leaned onto the table, clasped my hands together and smiled as winningly as I could.


  “You want to know how I know your name, how I knew what you were looking for…” I flapped my hand at him to shut him up “… how I knew what you’d drink?” I sat back, and raised my eyebrows at him.


  As he started to babble, I leaned in and chopped him off. “Let me tell you the things I know” — counting on the fingers. “One, you work in a high-energy physics lab.” Gobsmacked would be a good term for it; he looked as though I’d punched him. “Two, you've had this recurring dream of Eileen over there for years, but you've never met her.” Eyes wide enough to be twin moons now. “Three, you’ve come a long and devious way to get here; you can never go back.” He gulped, and nodded. “And four, you've got a pocket full of funny-looking money you can't spend here, so you’re going to need some help.” He could have doubled for my labrador right about then: eyes wide, fixed on me, mouth open… except with the dog, it's always about food. “So, fortunately, you've come to the right place,” I finished, sitting back and gesturing out to the bar.


  He followed the wave, to see a rather large cross-section of the clientele looking at us. Some were amused; some — generally the outsiders — frankly curious; some looked sympathetic. I think he got it, right about then: pretty bright, but again, I’m biased.


  That Nature cover? It’s the one with a parody cover of a pulp SF magazine with 'Many Worlds' blazoned on it, marking 50 years of quantum strangeness — and the much-repeated young woman on the cover bears a remarkable resemblance to Eileen. Which is ironic, because there’s only a few of her. On the other hand, as the only non-physicist among the insiders, I have the best proof of anyone of the many worlds theory: all of me.


  Spamface


  Down in the jungle, something stirs.


  Martin Hayes[35]


  It was the first big story of my career. I’d graduated in 2022 and, after a couple of months bumming around, I’d managed to land a job at gomergomergomer.com. The pay was lousy and so were the hours but the editor hardly ever interfered with my articles. I was 25, stone broke and living in my pal Warren’s junk room, but I was also incredibly happy to be an actual, real-life working journalist.


  I got the story because no one else wanted it — five weeks in the Brazilian rain forest with the Lost Earth Project. The LEP had secured a hefty grant to track down and study the half-dozen or so still-uncontacted tribes living in the forest. It had been decided in 2008 that all efforts would be made to prevent these tribes from coming into contact with the outside world. This obviously ruled out study and observation, but in the intervening years technology had advanced to the point at which the LEP could incorporate declassified Military Invisibility Shield technology into a light and packable material. The plan was to use this new technology, in the form of invisible tents and hides, to monitor a tribe near the border with Peru. The LEP people would film them day and night, document their activities and customs, and I would be there, documenting the film-makers, taking notes for what was planned to be a four-issue series on ggg.com.


  It had taken more than a year to get authorization for the expedition. People were understandably worried that there might be some catastrophic clash of cultures. The LEP team consisted of three men, two women and their mascot, an AI raccoon called Spamface. He was one of the early series-theta models, not indistinguishable from a real raccoon but close enough and pretty sharp. They used him as a kind of personable computer: he recorded their conversations, translated the local dialect, transmitted their research, made the coffee and cracked dirty jokes. He walked on his hind legs and wore a small waist-pack in which he stored his cell-phone, a cigarette lighter (although I never saw him smoke) and a random collection of old electrical components. He was treated like any other team member.


  The invisible hides worked well and we set up a small filming post about four hundred yards from the village. We’d only been there three days when things began to go wrong.


  Spamface started acting a little screwy, he’d forget to send the previous day's footage, make basic errors in his calculations, and the jokes just kept getting dirtier and dirtier. Steve, the team leader, thought that maybe the high humidity levels were playing havoc with his circuits.


  On the fifth day we woke as usual at 6 a.m.. Spamface was gone, and coming from the forest was a kind of low, monotonous chant.


  Steve fired up the camera and zoomed in on the commotion.


  Spamface was sitting nonchalantly on the steps of the chief-elder’s hut, completely surrounded by chanting tribesmen. The women were all kneeling and rocking back and forth. Spamface crossed his legs and began telling one of his jokes and soon they were all crying with laughter.


  Steve’s first instinct was to rush into the camp, grab the pesky raccoon, poke his finger into its right ear and flick the off switch. He couldn’t though: contact with the tribe was forbidden. He’d have to get permission from both his bosses and the Brazilian government and without Spamface's high-speed transmitter that could take hours, even days.


  By sundown Spamface had shown them how to make alcohol; used a complicated system of pulleys, tracks and differently sized pieces of fruit to explain the heliocentric theory; built a small but functional dynamo from the odds and ends in his waist-pack; and started showing them old episodes of Mr Bean on his phone. They loved it.


  Within 24 hours they had constructed an elaborate throne and it soon became clear that Spamface was being worshipped as a god. He had his pick of the women, although, thankfully, he was a first-generation model and so lacked the equipment to carry the offer through. Some of the men began tattooing Spamface’s chuckling visage onto their chests.


  They really did believe him to be a god. And who could blame them — a remote tribe who were met with a small, ferociously intelligent raccoon who just happened to speak the local dialect, who could create light in the darkness simply by winding the handle of a small machine, who could show them moving images of a man in a tweed jacket gurning and driving badly, and who imparted all his knowledge to them freely, without any ulterior motive.


  They were spending up to seven hours a day kneeling and chanting at the foot of his throne when we finally received permission to go in under cover of darkness and get him the hell out of there.


  We retrieved him without too much trouble, Steve was bitten on the wrist while trying to deactivate him but that was as bad as it got. By sun-up on the following day, we were ten miles away.


  The whole thing had been such a fiasco that ggg.com decided to spike the article — eight hard days in the jungle, and all for nothing.


  I kept track of the story though, and when news of the lost tribe broke, some missionaries tracked them down and tried to convert them. The tribe threw them out of the village. The chief was later reported to have said that: “A talking racoon was one thing, but outlandish stories of loaves, fishes and virgin births was simply too much mumbo-jumbo to be believed.”


  Gigatech


  Testing, testing…


  David Langford[36]


  Seven minutes…


  You never get the future you expect. We all knew, or thought we knew, that the next big thing would be a very small thing indeed: nanotechnology, molecular assemblers, microscopic robots unclogging arteries, restoring synapses lost to Alzheimer’s, and generally clearing the way to immortality.


  Instead we have a massive lump of gigatechnology. We’re lumbered with the Orrery — the ultimate geek gift. And as project leader at Orbital HQ, mine is the first head to roll if the test run fails.


  Six minutes.


  There’s not much precedent for the appearance in high Earth orbit of an object 978 kilometres in diameter and glowing pale blue. Once everyone had recovered from natural panic and announcements of the End Times, the thing up there had to be investigated. While the US shuttle programme was being rejigged, though, there came a slight disruption as a sequence of massive electromagnetic pulses knocked out two-thirds of our satellite communications. The Orrery had broadcast its instruction manual.


  “I still can’t believe it,” said Carson in the command pod. “We're going to move a bloody asteroid!”


  Five minutes.


  As a name, 'Orrery' was a lucky guess suggested by its three-dimensional spiderweb construction of slender curved rods with vari-sized nests of globes at their countless (actually my team has counted 5,271,009) intersection points. An orrery, lower-case, is a crude rod-and-ball model of the Solar System. The Orrery is a representation of our local galactic region — relating to astronomy rather as the London Underground’s iconic 'diagram of lines' map is distantly connected to city geography.


  A galactic transport map? An underspace wormhole network across the stars? “My God, it’s full of worms!” Another inspired guess, but wrong.


  Four minutes.


  It was reassuring when the first shuttle crew confirmed that the Orrery’s gentle glow is confined to the visible spectrum. It was less comforting to learn that the still unidentified construction material is impervious to neutrinos. As the Joint Physics Advisory Committee concluded: “How the hell did they do that?” Even the artefact’s orbital mechanics are subtly too good to be true. Without visible course correction, it sweeps out a perfect circle that should before long be detectably perturbed, but isn’t.


  Conundrums like this are a useful distraction from gnawing thoughts about the worst-case scenario in just …


  Three minutes.


  The Orrery’s electromagnetic shriek was surprisingly easy to decipher. Clearly this was intentional. Ingenious fractal encoding caused the shape of the message to be implicit in the shape of its envelope. There are ambiguities, but the manual conveys that life is to be valued; that the Orrery is a tool to preserve life; that it laughs at assumed limits like speed-of-light; and that it should be operated as follows to adjust matters in its area of effect.


  We’re going to move a bloody asteroid.


  Two minutes.


  Not a transport map but an interactive map, intimately linked with the territory. A telefactoring device. The manual’s eye-opening example is the hypothetical case of impending comet impact on one's planet. Tweak the Orrery, and the successor to the Dinosaur Killer can be flipped into a new trajectory almost as soon as it’s detected.


  So we’re gaily pretending Ceres is an Earth-grazer, and making a small trial adjustment …


  One minute.


  There are safeguards, thank God. You wouldn’t want some casual impact from space junk to reverse the Sun's rotation or set Jupiter on fire. But this isn’t what the science-fiction fans call a Big Dumb Object. Like a child-proof medicine bottle, the Orrery resists random prods and twists. It understands a pattern of shaped atomic charges at the appropriate node.


  Of course the thing has to be tried. How could we not?


  Thirty seconds.


  Orbital HQ was quiet apart from the faint whisper of air recyclers. The Orrery hung out there, glowing tranquilly. Our triple nuclear package was invisible at this distance. I didn’t like to break the silence but wished Carson or somebody would.


  What’s in it for the builders of gigatechnology? Intelligent self-interest, according to the boffins, who are talking about sentience on a galactic scale. The gigaminds are emergent phenomena of stellar arrangement, maybe with gravitons for neurons. These builders think big because they can think no other way, and the Orrery is their tiniest possible instrument of precision. With this device, we rude mechanicals can regulate the layout of stars in our local galactic zone.


  Twenty seconds.


  Our mission, should we choose to accept it, will be to toil away like molecular assemblers, microscopic handlers unclogging spatial arteries, restoring stellar synapses lost to the gigascale equivalent of Alzheimer’s… In short: you never get the future you expect. We have met the nanotechnology, and it is us.


  Ten seconds.


  My script had something about another giant leap for mankind, but I couldn’t bring myself to say that crap. I muttered: “Here goes.”


  Zero.


  Deep amid the fractal tangles of the Orrery, a dazzling fireball bloomed in vacuum. A bad one. Maybe the naked eye can’t distinguish a triple blast from a single one, but our readouts certainly could. What a dozen trial runs tell you isn’t necessarily true. Charge number 3 had blown milliseconds early and zapped its companions with friendly fire.


  “Fratricide incident,” I recited uselessly.


  Carson, more to the point, said: “Bugger.”


  Heads will roll for this. Or maybe they won’t, because now I have that worst-case scenario to panic about. Earth still in place, check. Moon ditto. But there’s 8.3 minutes of light stacked up on its way from a Sun that may no longer be there, or may be horribly changed. One minute already gone. A new countdown is under way, the longest ever:


  Seven minutes…


  The whaleblimp herder


  Transport issues.


  Chris Butler[37]


  The dog crouched down while the whaleblimp floated over it with a few inches of clearance, then scampered after it giving playful chase. Jones smiled and swung his crook through the grass, sending dandelion heads tumbling in the breeze.


  In the distance he could see something, a cloud of dust kicked up from the land. He frowned, crouched down and pressed his hand to the ground. Men on horseback coming, he decided.


  The sun was high in the sky so he kept in the shade of one of the whaleblimps. Crickets chirruped all around, but their sound was lost in the clatter of hooves and the rattle of a cart as the horsemen arrived. One of the whaleblimps was spooked and drifted off.


  “Patch,” Jones called to the dog. “Quit playing and start working.”


  Jones blew into his shepherd pipes and Patch got the idea. The dog bounded away and barked at the wayward blimp, bringing it back into the herd.


  “Hey kid,” one of the men said, and climbed down. He was little more than a kid himself, Jones thought, but he had the swagger of someone who fancied himself the leader of his group. “Name’s River. Where're you going with these?”


  Jones shifted the backpack on his aching shoulders and flapped away a fly buzzing round his face. The herd had slowed to a halt. He squinted against the sun and tried to figure how much these men might know about whaleblimps.


  “I’m taking food and supplies to the people at the Moor power plant,” he said.


  River eyed the panniers suspended beneath the blimps. He nodded to his men and they pulled on the rope to drag one down, then hauled back the tarpaulin to inspect the cargo.


  “You’re lucky to have the power plant,” Jones said. “I hear they couldn't keep York going any more.”


  River nodded. “Yeah, I heard that too. But see, you shouldn’t just be herding these things across my land without asking first. There are tolls to be paid.”


  “I’m doing this for you,” Jones said. “Without power…”


  River spat into the dirt. “Yeah, well, we need power but we also need to eat.”


  To Jones, the three men did not look like they were starving. The horses looked scrawny, though.


  “My men are going to unload one of those panniers.”


  Jones sighed and nodded. He was getting used to this kind of trouble. Times were hard wherever he went. Not for the first time he thought it was a good thing the whale bioforms were inedible. His trade would have ended long before now.


  “And if you want to take these back across my land after you’re done,” River said, “you better be able to pay me then, too.”


  “But…”


  River struck Jones with the back of his gloved hand, knocking him down. Patch barked angrily and ran forward.


  “Quiet down, Patch,” Jones said. He could let one knockdown go for now. He’d had worse before and it was not enough to deter him from what he had to do.


  “Times are tough, kid,” River said. “I’ll take a fifth of whatever they're paying you. And I'll know what they've paid you, so don't try lying about that.”


  Jones figured that was a bluff. He watched while the men transferred the contents of the pannier onto their cart.


  “I’ll find you on your way back out of town,” River said. “You shouldn't be too hard to spot.”


  A herd of airborne blimps could be seen for miles, and they moved slow. The three men rode away, hollering to each other and to the sky.


  When Jones reached the power plant he pulled the papers from his backpack and showed them at the gate. “I’ll need a word with your security people,” he said.


  “Sure,” the guard said, “I’ll have someone come down to talk to you. Meanwhile, if you'd like to take your herd through the gate, I'll call someone to hook up the blimps for you.”


  “Thanks.”


  Jones and Patch drove the herd inside. The supplies were unloaded and carried away. Then came the real purpose of the delivery. Jones watched as a team of men drained off the helium transported in the blimps. The gas had been taken out of the system at York. It would keep this plant’s cooling system going for a while longer. York’s loss was their gain.


  There was still a National Grid of sorts, and if they made sure they recycled whatever they could from the stations they closed, they could keep others going for a while yet.


  Jones was loading his payment into his backpack when the head of security arrived to talk to him; the traded medical supplies were needed desperately back home at Harrogate.


  “I had a guy named River making life difficult for me on the way over here,” Jones said. “I’m not doing business with you again unless you keep control of the locals.”


  “People are getting desperate,” he said, but he apologized. “We wouldn’t want to lose a good courier like you.”


  Jones didn’t know where his next helium cargo would take him. Maybe here. Maybe someplace else. “I don't want to see him again,” he said.


  A man came in with the blimps, vacuum sealed for the journey home. Jones put them in his backpack too. It was the easiest and safest way to transport them.


  At the exit gate the guard said: “Hardly any Moon tonight.”


  Jones already knew the phase of the Moon, and left nothing to chance.


  He pulled on his night vision goggles, whistled to Patch and set off on the long walk back.


  The chess players


  An unusual move.


  Dan Gollub[38]


  Advances in biomedical technology had not been in the forefront of Paul’s consciousness when he entered the spacious living room of Stacy Ashland's home. He'd been wondering if he might find a girlfriend at her party. The odds, he knew, were against it. He was struggling to earn a living as a chess player, and the other guests at her party were likely to have a higher status in society. And anyway, his introverted personality and an overall lack of experience in relationships tended to thwart his chances of romance. But all such thoughts vanished from his mind when he saw a woman present who'd been much in the news lately. Rather, she and Jarvis McKnight together had been featured in newscasts, interviews and other media presentations. In the centre of the room, surrounded by a dozen or so friends and admirers, was Lena Adrian, with Jarvis's head transplanted onto her right shoulder. “Phenomenal breakthrough,” a popular newscaster had said.


  Stacy was amid the partygoers surrounding Lena and Jarvis, and she saw Paul and waved at him to come over. “Jarvis,” she said in her extravagant socialite’s voice, “this is the chess player I mentioned to you. He's been teaching chess to my son the past three months.”


  Jarvis’s head nodded sombrely. “Chess has become more important to me recently.”


  He had a deep voice, Paul noted. The transplantation hadn’t changed that aspect of his physiology.


  “I’m sure the two of you will get along fine,” Stacy commanded. She joined a nearby group of people and, as the hostess, was instantly welcomed into the conversation.


  “Chess has an addictive side to it,” Paul said. He saw that Lena was talking with a slim, long-legged man with a tattoo of a soccer ball on his arm. “Sometimes that’s good, I suppose. And sometimes I lie awake after chess tournaments thinking about the moves I should have played differently.”


  Jarvis chuckled. Then a shadow crossed over his face. “Lena’s not likely to sit through chess tournaments. But having someone such as you visit could be suitable for her.”


  Lena heard her name mentioned and turned to Paul. “He’s a chess player,” Jarvis said.


  Lena’s green eyes appraised Paul. She was about his age, he guessed. He remembered what the media had reported regarding her. She’d been in the foster-care system, had got a scholarship to college, had been majoring in theatre when the famed neuroscientist Jarvis McKnight had developed the massive staph infection that overwhelmed his bodily systems, and had volunteered for the transplant surgery that enabled the scientist to survive.


  “There should be more to life than chess,” Paul said. “I’ve been trying to become a poet.”


  “Tinkle tinkle little star,” Lena said.


  He wondered if she’d deliberately got the words wrong. “But I'll probably need a reliable career,” he continued.


  A complex expression flitted across her face. Was it a mixture of embarrassment and defiance? “We do what we must,” she said. She turned back to the man she’d been chatting with.


  Paul and Jarvis looked at each other.


  “Yes,” Jarvis said. “We do indeed do what we must.”


  Paul wanted to say to him, I’ve been on the fringes too. We have that bond between us. But he was silent.


  “My research goals were too important,” Jarvis said. “I couldn’t let them die with me. And now I have a new goal. Can the brain be preserved against ageing if the host body that supports it is young and healthy? Perhaps cannulas bored through the skull into the brain can deliver a nourishing mixture of nutrients and antioxidants.


  “And in fact why stop there?” Jarvis continued. “Those same tubes could deliver stimulants, which could improve the mind’s talents. Perhaps with such injections you could become one of the top chess players. Or would you rather become obsessed with writing poetry?”


  The choice hadn’t occurred to Paul as one he might have to make.


  “A few volunteers such as yourself could change the world,” Jarvis said. “Maybe.”


  Before Paul got a chance to reply, a woman rushed up. “I’ve so wanted to meet you,” she said in a gushing voice as she held out her hand to Jarvis. Then, realizing she’d committed a social blunder, she put her hand down and blushed.


  “I’d shake your hand if I could,” Jarvis said in a kindly tone.


  “I’ve admired your courage, your commitment, your dedication to your ideals,” she said.


  “I think of it as desperation, instead,” Jarvis said. “But thank you.”


  The woman retreated.


  “We humans have our backs against the wall,” Jarvis said quietly. “Perhaps some people don’t realize that yet.”


  Paul didn’t know what to say. Then he decided to make a jesting comment. “I'll cry if you say things like that.”


  Jarvis said simply, “I’ve cried, too.” Then he suddenly affixed his eyes on Paul's. “Would you like to have tubes drilled into your brain? Would you like new biochemical substrates that could give you a greatly expanded repertoire of abilities?”


  At that point Lena turned her head toward Jarvis. Paul saw her companion had vanished. “I think you might be seeing more of Roberto,” she said to Jarvis. Then she spoke to Paul. “Jarvis and I have an understanding. He doesn’t expect me to be celibate. We discussed this before the operation.”


  “I’ll bite it off if I get the chance,” Jarvis said.


  She laughed nervously. “Jarvis has an exquisite sense of humour. The two of us might go far together. I’ve been wondering if, in time, we might run for president. He with his intellect and I with my theatrical skills… What great leadership we could provide.”


  All in all, Paul decided later, it had been an interesting evening.


  Then he realized he hadn’t answered Jarvis's question.


  The Brown Revolution


  No longer number two.


  Norman Spinrad[39]


  Your Majesty; members of the Swedish Academy; fellow Nobel laureates; ladies, gentlemen and others, including former sceptics and tormentors — while convention and politesse would have me falsely protest my unworthiness to receive these two Nobel prizes for the same so-called discovery, receiving the Nobels for biology and for peace at the same time is hardly conducive to false modesty. Nor, after what I have had to endure in ridicule to finally stand here before you, am I in a particularly polite mood.


  After all, even after the Brown Revolution has rescued the world economy from its energy crisis and the biosphere from the global warming crisis, that which has saved global civilization and indeed life on Earth itself, still cannot fly the public banner of its own true name. And I, who championed its cause, am still a victim of ridicule in odious cartoons and toilet graffiti, and will no doubt be even now denigrated as the winner of the Nobel Prize for Scatology in the popular yellow press.


  Very well then! Let my twin Nobels combine under that glorious Brown Banner that I have borne to this victory! Stand and salute the saviour of the planet! The noble brown substance that has replaced petroleum and coal to become the basic abundant energy source of our triumphant global civilization!


  Two hundred and fifty trillion kilos of it produced per annum by man and beast at the very least! Converted to over 45 trillion cubic metres of methane, the energy equivalent of more than the world’s yearly oil production at its long bygone and unlamented peak! Free food as a by-product! Every year, forever, as long as the grasses grow and the rivers flow and it flows downhill through the food chain with them!


  Captured from every retooled toilet in the world; from every modernized closed-circuit pigpen and cattle feed-lot, chicken coop and zoo! The methane brewed out of it with simple solar collectors and panels heating the great stills and generating abundant electricity to charge our hydrogen fuel cells, cars and trucks; to power our industry, light our homes and our cities!


  And this methane, not burned in the open air, poisoning it with photochemical smog and raising the temperature of the planet with greenhouse gases, but confined to sealed, closed-loop generators, recycling the carbon dioxide from its combustion into carbohydrates to feed the hungry via sunlight, water and artificial photosynthesis; as the biomass of this planet has always done for just about as long as it has had one.


  Oh yes, after having championed its cause and saved the world from its own stupidity at the cost of making myself a laughing stock in the process, the only modesty that I am in any mood to proclaim here today, before this august company, is that I invented nothing that the biosphere wasn’t doing quite well by itself until industrial civilization turned up its nose at the obviously natural and the naturally obvious, and broke the natural cycle.


  Sunlight, water and carbon dioxide into carbohydrates via photosynthesis, carbohydrates fuelling animal life, animal life releasing carbon dioxide out one end and water and fecal fecundity out the others; and so it goes.


  Yet we flushed it down our toilets; we dumped it into the seas; we let it pour into our rivers and pile up in feed-lot lagoons to spread disease and stink; we burned it in the open air and held our noses; we spent billions and billions throwing it away, or trying to; and all the while we were wasting the eternally renewable resource that has now, at last, become the energy source of global civilization, and allowed us to halt the greenhouse warming and feed the starving on People Chow.


  Two hundred and fifty trillion kilos of it each year!


  The energy equivalent of a peak year’s oil consumption!


  Manure! Dung! Crap! Fecal slurry! Stools! Excreta! Night soil! Meadow-muffins! Doody! Poo!


  Call it by its hundreds of pallid euphemistic aliases, but call it also what it truly is, the long-despised, mocked, disdained substance we all produce each and every day of our lives, along with every animal we feed upon and many that we don’t, that has become that which fuels the transformational machineries of the first human civilization to have freed itself from burning non-renewable fossil fuels.


  The sovereign substance of our glorious post-petroleum age!


  Here in this most hallowed hall of science and culture of our species let us finally speak it plain.


  As you have crowned me with the golden wreath of the Nobel laureate, so do I now crown the Sun King of our glorious Brown Revolution with his true name before you!


  Honour him!


  Praise him!


  Say it openly at long last!


  All hail King Shit!


  Mars is the wrong colour


  No longer seeing red.


  Ian Randal Strock[40]


  There’s a difference between a conspiracy and what Margaret Mead called “a small group of thoughtful, committed people”. The former will always fail, because someone will give it away. The latter, as Mead said, “can change the world. Indeed, it is the only thing that ever has.”


  Many ventures fail not for a bad idea or poor planning, but because the wrong group of people is involved. I’d learned that time and again in my organizing efforts: fan groups, idealistic businesses and even social organizations that sputtered along but eventually collapsed because the people involved didn’t mesh well, or didn’t have the right skill sets.


  This time, I vowed, it would be different. This time, my goal dwarfed all the others, and required far more commitment and cohesion among the people I’d be gathering to carry out the plan. So I went slowly. I didn’t start with public pronouncements or marketing campaigns or mass appeals to everyone I knew.


  Instead, I found people of like mind through quiet, one-on-one conversations. I found my potential collaborators at scientific conferences, through friends and business acquaintances and, in one instance, a call out of the blue to an author who wrote something in a story that resonated with me.


  It was a large group for a conspiracy, but a small number of people to carry out such a grandiose plan. And this one time, finally, I knew before I asked that they would all say yes. I convinced my double handful of potential co-conspirators to get together at a quiet resort during the off-season. They all said yes to the first date I proposed.


  After the introductions were out of the way, I think they all realized I had something larger in mind than a social gathering. I stood up, and everyone else fell silent, looking at me with anticipation.


  “Mars is the wrong colour,” I said. “After so many missions looking for life, I think we can be fairly certain that there is none on Mars. There may once have been, but there’s nothing now, and the environment won't permit anything we'd recognize as life to grow.”


  There were nods of agreement around the room, and an encouraging, “Yes, go on.”


  “We can keep going as we have been, sending probes to Mars every two years to investigate smaller and smaller possibilities, or we can gather a small group of people,” I looked around the room with purpose, and knew they were the right crowd, because every one of them met my eyes and smiled, “and admit there’s no life, but that it’s time to start seeding it.


  “NASA is launching the Firebird in a year. It will be a successor to the Phoenix, with a soil laboratory, a digging arm and mobility.”


  It was definitely the right crowd. I didn’t have to finish the concept before someone else said: “The Flora experiment. We'll need to co-opt it, make it smaller and lighter than the programme integrators expect.”


  “Then we can take the extra space and put what in it?”


  “Extremophiles. Some sort of microbes that will be happy in the current Martian environment, and which will excrete —”


  “The oxygen and ozone we need to transform the environment.”


  “Someone will notice.”


  “By then, it’ll be too late to stop the process. If word doesn't get out, the rest of the world may assume it's a natural process.”


  “Or a miracle.”


  “But we’ll know better.”


  “We won’t have a living Mars to visit, nor will our grandchildren.”


  “No, but their grandchildren will. Governments move too slowly, and don’t think far enough ahead.”


  “Better a second habitable planet in a bunch of generations than none at all.”


  “If we’re caught…”


  “What? No country I know has a law against terraforming Mars.”


  “But they’ll come up with something. Theft of government services? Deceit? Lying to a federal agency?”


  “Then we’ll pay a fine or go to jail.”


  “But Mars will live.”


  “What do we call the project?”


  “If there’s a name, there will be something to give us away. Something to let slip.”


  “Don’t use your government e-mail accounts to talk about this with anyone.”


  We broke up into working groups. One to decide which microbes to send. Another to build their flight compartment. Yet another to redesign Flora to make room for our unannounced package. And those who would be inspecting the craft before launch, who were necessary to overlook our modifications. By the end of the weekend, we came back together, and we had a workable plan. The scheduling was going to be tight, but that only meant less time for our plot to be discovered and stopped.


  We all left that weekend vowing to carry out our plan without telling a soul: not our spouses, not our children, and leave not a word in our wills. What we were doing, we were doing for all humanity.


  I organized the group: that was my contribution. I’m not a scientist, not a biologist, I don’t work for NASA, and I had nothing more to do with any of the project members. But ego is a funny thing. As the organizer, I feel a certain responsibility to them, to let the world know that there is hope; the hope of another planet for our grandchildren’s grandchildren, if only we can keep ourselves alive long enough for Mars to be ready. Firebird will land on Mars very soon; there’s nothing anyone can do now to stop the process, short of nuking Mars, but that’s not going to happen. So I’ve written this story.


  Keep looking up, and tell your children. There will come a time when Mars is no longer the red planet. Watch for the white clouds, the blue water and the green life. It’s coming.


  The picture of Oscar X


  An image of the future.


  Anna Batistatou & Konstantinos Charalabopoulos[41]


  Here I am, an old man, writing the weirdest and probably the last death certificate of my medical career. I have been practising internal medicine for more than 50 years and I am now a well-respected physician, close to retirement and daring to narrate the story of my last patient.


  I was in the middle of my career when I first met Oscar X. He was a 55-year-old man of medium height and weight, bald with a small beard. He had complained of pain in his right hip for the previous six months. Initially the pain was mild, but it became stronger, and swelling appeared in the area. X-rays revealed a radiolucent mass with calcifications at the right ilium. MRI did not show extension to the adjacent soft tissues. A biopsy revealed the presence of chondrosarcoma grade 1 with areas of dedifferentiated chondrosarcoma.


  The prognosis was dismal.


  Oscar was a cultured, highly educated man; a painter. He wanted to know more about the neoplasm that was threatening his able-bodiedness and life. The monochrome images of the X-rays and MRI scans did not satisfy him. The 'thing' was unimpressive; its deadly potential, muted. After visiting the oncologist, Oscar decided to meet Dr Wilde, the pathologist who had diagnosed his neoplasm. He had a favour to ask: he wanted to see the colour of his cancer.


  Dr Wilde put the glass slide under her microscope and let him see. She was surprised by his reaction. She considered the neoplasm ugly, with all that nuclear pleomorphism and the abundant atypical mitoses, but to him it was beautiful. He explained that this was the kind of appearance he would expect from his neoplasm. To his eyes, the eyes of a painter, it looked like a piece of art, with spectacular shapes and colours. He asked for a photo.


  Next day in his studio he painted a portrait of his neoplasm. He took care to depict every detail: the blue-grey colour of the matrix, the pink fibrous tissue, the blue pleomorphic nuclei and the atypical mitoses. When he finished he stepped back and blushed with happiness. The painting was so beautiful, so colourful — and so cheerful! But still he could not forget that this neoplasm was going to kill him.


  “How sad this is,” he thought, “my neoplasm will grow, it will metastasize and finally it will kill me. But this picture will always remain the same. It will not grow further than it is today. These mitoses will never be completed to lead to cell division. If only the impossible could happen! If my internal neoplasm would remain stable and the one in the picture would grow and expand. I would give anything for this to happen.”


  Oscar was a strong-willed man. For reasons he could not explain, he denied all treatment, and agreed only to regular follow-ups with imaging. As for his painting, it became a major hit of his latest exhibition, but he refused to sell it, even when offered high prices. Instead, he hung the painting in his bedroom.


  One day, coming back late from a night out, Oscar casually glanced at the portrait. He was startled, as if he saw it for the first time. He hesitated and looked again. Under the dim light he noticed that the atypical mitoses were not where he had drawn them so carefully. Instead, others had appeared, elsewhere in the painting. New blood vessels, with plump endothelial and red blood cells, were also apparent. How could this happen? Suddenly he remembered the wish he’d made when he finished the painting. Was it possible that it had come true? Being a man of reason he knew that such things did not happen. He hid the painting behind heavy curtains and did not look at it again.


  After some time he came to the hospital for his follow-up. And, to our surprise, his disease had remained stable. X-rays and an MRI scan showed that the neoplasm had remained the same size, and there were no metastases. Each follow-up produced the same results, and Oscar looked healthy.


  After returning home from another visit to the hospital, Oscar went to his room to undress. Being happy with the course of his disease and without thinking, he looked at the heavy curtains and a chill came over him. He knew that he had to look at the painting. He took a deep breath and drew the curtains. The picture had changed and the view was terrifying. Now it was three-dimensional, protruding from the surface of the canvas. It was a real mass. Also new nests of similar cells were obvious at the wall adjacent to the painting. There it was, the very death represented by neoplastic cells. But the irony was that the canvas that carried it could not die.


  From then on Oscar checked the painting regularly. He saw areas of necrosis appear; he saw the metastases grow and give new metastases, like ivy growing on the wall. And he kept growing old and looking healthy.


  Several years later, Oscar could not stand the view of death any more. He took a knife and stabbed the painting repeatedly. At the same time he fell to the floor bleeding profusely. He was admitted to our hospital, and he asked for me. Scans revealed a huge mass on the ilium with wide extension to adjacent soft tissues and innumerable metastases to the lungs and liver. How strange! I had seen him only two weeks before and none of this was apparent.


  He died a few days later.


  The cheap crusade


  Fight the system.


  Rahul Kanakia[42]


  Everybody knows not to click on the spam link. Nowadays, the best thing that can happen is a virus. But when it’s late at night, you just say to hell with it, like that time in middle school when you tremulously clutched the sides of the sink and whispered “Bloody Mary” three times into the mirror just to see if she’d really show up to flay you alive.


  And when the site pops up, you know you should close it right away. Because the NSA has profiles for guys like you: middle-aged stockbrokers with a gun in the drawer. They apply Bayesian analysis to reams of stats: number of pages viewed, order viewed, time viewed, interval between clicks and so on. And eventually they decide there’s a non-negligible chance that you've been turned. That’s when your name appears on a list. You probably won’t be arrested. But you’ll never get off that list.


  Yet you keep reading, because the terrorists have studied you too. They bought your stats from the same corporations that sell it to the government. How do you think they even got your e-mail address? And they feed it to analysts trained, using petrodollar scholarships, at the same Harvard labs that the CIA recruits from. They know how to get your heart pumping


  Oh, the terrorists don’t know you will be the one who takes the bait. Out of 50 million of these e-mails sent every day, they’ll be lucky to get one nibble. But they know that there’s someone like you out there. And they keep e-mailing you, so you’ll always have that link in your inbox at just the moment when you're at your weakest.


  As you read, you feel an ecstatic rush, like when you beat your fist against the wall until the knuckles bleed or when you stop at the threshold of your door just before work, look back at the fridge, and decide to make yourself what you know will be only the first Bloody Mary of the day.


  Except that this feeling is ten times better. This time there won’t be a cold morning after, when you have to drag yourself through the pieces of your life, praying that today God will finally grant you the strength to resist temptation.


  Only moments after you realize what you’ve done, a computer in Washington does too. And then the clock starts ticking. It will take only a few hours for an agent to contact your Internet service provider and find your name and address. Then he’ll deputize a few of your neighbours and co-workers, under the militia clause of the Constitution, and tell them to look out for you. You won’t know who they are. Hell, you’ve been deputized yourself.


  Then you’ll be truly stuck. They’ll kill that little flower you've nurtured in your heart ever since you first realized what a sorry, pathetic bastard you are. Sometimes it was the only thing that kept you going as you sat at your desk, starting to regret that buzz and calculating when you could pop out to renew it.


  Anytime you wanted to, you could make them pay. Oh, you wouldn’t. You’d never do anything like that. But you could. And in some way, holding back gave you a kind of pride. No one knew the kind of strength it took. You were protecting them, through sheer force of will, every minute of every day. Still, it gave you a thrill to know what you could do.


  But as you read, you realize that this is your last chance. Sure you can close this window, and report to work tomorrow, but they’ll know. Wherever you go, they’ll know. And if you ever stray; if you have irregularities in your tax statements or get into a bar fight, someone will whisper in the judge’s ear, and there’ll be no leniency for the likes of you.


  This is good for some people. You’ve seen them on TV. They stared down the abyss, and they walked away. They got help. They recovered. Maybe that was why you really clicked on the link. You’ve always hoped that the right prayer would flip that switch inside of you, and you’d be better.


  But maybe the switch flipped the other way. They make it so easy to get it done, right there. There’s a field for your credit card and bank account info. Within hours they’ll have laundered your money so tight that the CIA can't touch it. They have a text field where you can write a message. In 12 hours, they’ll send it to everyone you know.


  Then come the planning pages. They know you’ve been revising your plan for years. But there are still some helpful suggestions, if you want them. How to derail a train with an SUV (bonus points for lying in wait and gunning down the medics); how to make a poison pill from simple household items, as they know the last thing you want is to survive your apotheosis.


  Hopefully, as you drive to the tracks with a copy of the train schedule taped to the dash and a bottle of whiskey on the passenger seat, you’ll pull over and take your suicide concoction. It will be a victory of a sort.


  Although, that message will still go out, and then they’ll know that you even managed to fail at this.


  Dewey Smith and the meaning of All


  Physics in action.


  Robert Reed[43]


  A man named Dewey can’t be taken seriously. Dewey should be a cartoon character or a scruffy little kid or a simple-minded giant who loves puppy dogs.


  Dewey Smith wasn’t much to look at in his own right — smallish, profoundly bald at 20, with bad skin and bad clothes and a big belly. If it weren’t for the asymmetries in his very plain face, nothing about the man would strike the eye. And his voice was as unappealing as it was soft — sharp mumbles laced with long silences that pushed audiences into comas.


  By rights, the preeminent mind of our times should be six foot three, blond and respectably handsome. And he would have a voice that could fill any room, proudly telling the world how it was that he and he alone had discerned the rules of the Universe. And he would have a worthy name too, like Vincent Starr.


  Which is my name, as it happens.


  I met Dewey at Stanford, and I was as close to him as any tall, good-looking 19-year-old could be with an introverted 15-year-old savant. The kid graduated before me, then lingered another two years. He was the strongest horse in a Nobel laureate’s stable, which made it all the more spectacular when that squeaky little voice announced that string theory was a religion; M-theory was ridiculous; and modern physics was an embarrassing mess. Then he left campus, and for the next 20 years he existed as a sequence of rumours ranging from the peculiar to the out-and-out absurd.


  Meanwhile, the old masters of our field died off, taking their obscure and unworkable ideas with them.


  The Modified Brane Theory lasted long enough to destroy a few careers. Then the Inspiration Theory retrieved order from chaos, sustaining half-a-thousand professors for several lucrative years. The trick was to stop thinking about the Universe as our private possession, but see it as somebody else’s. We didn’t bring back the Grand Deity, but accepting the idea that a single creative force had shaped the Big Bang allowed ripe new predictions, plus easy tests that didn’t laugh at us when we set them up in the lab.


  Then I turned 45, and the lunar cyclotron went online, throwing dust into our clever machinations.


  Despite a rich career and a new wife — a beautiful girl half my age — I suddenly faced the clawing, suffocating sense that my final two or three decades would bring nothing but a rain of manageable disappointments.


  There are worse fates, I’ll grant you.


  And better.


  Then one day, I unlocked my office door, and discovered a pudgy little bald man sitting behind my desk.


  “Dewey?”


  His voice was unchanged. “Vince,” he rasped. “Hope you don’t mind the intrusion, and how are you?”


  “I’m well,” I managed, staring at the doorknob. “How are you, Dewey?”


  He just smiled.


  “You picked this lock?”


  “I made the most of my jail time,” he replied.


  “In Oklahoma,” I said. “Stolen funds of some kind, wasn’t it?”


  “Oh, you heard?” His smile hadn’t changed with the years. Earnest, but perched on the brink of imbecilic. “Really, that prison in Nepal was much more productive.”


  “Why were you there?”


  “To speak to a certain political prisoner.”


  I sat on the chair my students used — a symbolic moment, I might point out — and Dewey gave me a brief but thorough outline of his past 20-some years.


  I'd heard about Oklahoma and the Brazilian commune and Cape Town. But not about living with wolves in Alaska or his lucrative stint as a carbon-broker. Then came Siberia and the Russian mathematician-nationalist. I knew about that incident and heard how he slipped back into California, hired and then fired by a prominent AI firm, and soon rehired again, all of which happened before a long stint inside a quality mental-health facility.


  “Except I wasn’t crazy,” he concluded.


  “Of course not.”


  He heard the doubt in my voice. “I needed to confer with a patient.”


  “Which patient?”


  He preferred not to say. Instead he told me: “You and your colleagues made good progress, Vince. That Inspiration Theory, I mean. Except of course there’s more than one hand behind the Universe.”


  “Oh yeah?” I said smugly. “How many hands?”


  “Three very big ones, and countless little ones. But the point is that each hand had its own purpose, and our physical laws and constants are nothing more, or less, than a set of compromises. The residue of competing geniuses, if you will. And no amount of cleverness will ever reveal the underlying order in this magnificent chaos.”


  “That’s what the madhouse taught you?”


  He hesitated. “What I came to understand is that when there are no true rules governing every aspect of our lives, much is possible. Much more than we’d find in any strict law-abiding Universe.”


  “And that means?”


  “Ask yourself, Vince. What if you were me? Ugly, creepy Dewey. And what if you found the means to manipulate the All?”


  I gave that question a moment of honest consideration. Then I tried to stand.


  Behind my eyes, a fire blossomed.


  “One more god shaping a very messy pile,” said a confident, booming voice.


  And I found myself sitting behind my desk, and the man wearing my face and body rose from the students’ chair. “You'll find keys in your pocket,” he told me, “and two million in the Lexus beside the student union.”


  “This isn’t fair,” I complained with a soft, grating voice.


  “What is?” he replied. “When does 'fair' show its head in any of our pretty equations?”


  Faux-pas, Doc


  Don’t toy with affections.


  Janett L. Grady[44]


  I'm in Paris, on my way to Boston. My insides are all screwed up and I'm on my way to see if I can get things fixed. If I can’t get things fixed, the conservative types in World Congress will order me taken apart and I’ll be fed to the hogs, piece by piece. I’m three hours early for the transfer and I've already been scanned and labelled. I’m killing time, wandering back and forth, when I suddenly spot her, or think it’s her. She’s in one of those ancient hoverchairs. I wave, catch her eye and she waves back, hovers towards me, a quizzical, surprised look on her face.


  “Well, well,” she says with a smile. “What a surprise.”


  I smile in return. “Doc,” I say, “it is you. My God, you haven’t changed at all.” It's almost true. She's in the chair, a few pounds heavier, a little older-looking but the same Doc Tan who turned me on back in 3010. “How have you been?” I ask. “It's been — what — 20 years?”


  “At least that long,” she says. She hovers back a little and looks me up and down, her blue eyes crinkling at the corners. She’s gorgeous. Even after all these years, I still want to give her a great big kiss. “Damn, T-3,” she says, “you're looking fine.” She sighs and then frowns prettily. “I never thought you'd last this long,” she says. “Is it all still working?”


  “Still working,” I tell her, and hesitate, unsure about telling her what’s wrong. “I'm at the Capitol,” I tell her. “I've been there for nine years.”


  “Men, women or what?” she asks. “You’re wired for both, or at least I tried.” She laughs. “But with all the women in World Congress these days, I wouldn't be all that surprised if you've been rewired to prefer women.”


  “You’re right,” I tell her. “I still do men, but I've been tweaked to prefer women.”


  “I figured they might do that,” she says. “But, hey, no big deal, right?”


  “It is a big deal,” I shoot back. “When I do men, it hurts like hell. There’s something wrong. I'm on my way to Mass Tech to see if I can get it fixed.”


  She doesn’t seem interested. She shrugs, looks at her watch. “I've got a few minutes,” she says. “You want some wine?” She doesn't wait for an answer. She spins around, waves for me to follow, and leads the way into the French Space. She leaves me at a table, goes for the wine and then joins me. She sips from her glass, settles back in her chair. “You do look a little different,” she says, “but hell, don’t we all? Me, I'm stuck in this chair.” Her eyes seem fixed on my blouse. “So what's wrong?” she asks. “You look healthy enough.”


  “I’m not,” I tell her. “The penis-pocket is closing shut, not to mention being backed up. I'm not passing the way I should be.”


  “It’s been a long time,” she says. “You've been screwing your brains out, and you're scratched and swollen. It’s the inside sensors. They wear out.” She takes my hand, squeezes hard, then lets go. “Tell you what,” she says. “I'm in the lab at Notre Dame. If they don't fix it in Boston, come back and let me know. I'll take a look.” She grins a mischievous grin. “If worse comes to worse,” she says, “I'll take it all apart and start over. Then you can stay with me, service yours truly for awhile.”


  I'm sipping wine, biting my lip, trying to keep from looking at her. I can’t stop thinking about her being in the chair and I don't want her to see any trace of fear on my face.


  “So what’s with the chair?” I ask. “If you don't mind me asking, I'd like to know what happened.”


  “Nothing much,” she says. “A transport to Moscow didn’t quite take and I lost the use of my legs. It's no big deal, though, I've still got feeling down there… You'd still be able to drive me wild.”


  “I’d like that, Doc, but…”


  “No buts,” she says. “I’ll clear it with Congress, let 'em know you're going to be with me.” She glances at her watch, says she’s got to run. “I'll be looking for you, T-3.” She smiles that cute little smile of hers, waves and keeps waving as she hovers away. I assume she's hurrying to catch a transfer. “Doc, wait,” I shout, but she’s already gone.


  My own transport doesn’t happen for another hour, so I just sit there drinking wine. I’m thinking about how Doc is in a hoverchair, and figure if she can’t fix herself, how in the hell is she going to fix me. True, she’s the one who turned me on, but that was 20 years ago. It’s not that I don't want to be at her beck and call, because in a way I always have been. But Doc Tan has always been well connected with the anti-science, anti-sex types in Congress. Besides, if Doc is at Notre Dame, a man's world, it’s my guess she'll simply take me apart, have me fed to the hogs, piece by piece, and start over. I'm not going to let her do it, no matter what. While I’m no longer a perfect toy for men, I’m still pretty good when it comes to women. I just need fixing, that’s all.


  Sorry, Doc, but I just don’t trust you. For one thing, the inside of what you first designed and put together is now all screwed up. For another, I’m Tan Number 2, not Tan Number 3. T-2, not T-3.


  A nice thought


  Happy families.


  Catherine Mintz[45]


  The door was old-fashioned, with a knob you had to turn and push. Harry wondered if he was supposed to be puzzled or show he was knowledgeable by just going in. Even as he pondered, he found he’d opened it. He’d always trusted his intuition.


  The office inside was in shades of grey, with three bentwood chairs, an antique plastic wastebasket and nothing else. Not even a place to hang his coat. He took it off, folded it wet side in, and sat down. His shoes were soaked through. He hoped they wouldn’t hold it against him that he'd been too excited to check the micro-forecast.


  “Mr Lin?” said a voice. “You’ll be seen in a moment. If you'd go out the door?”


  It was then he realized that there was only one. Harry rose, uncertain. Outside, there was a completely different hall with a red door, invitingly open, opposite. They’d shifted him into the secure section and he'd never felt it.


  “Please come in,” said the voice. At that, he knew he had succeeded. He would be cloned and his clones optimized for the things he might have done. It was impossible to do as much as he might do in one lifetime.


  He would have ten.


  A medical droid rolled into the reception area. “Follow me,” it said in the voice.


  The procedures that had followed were unpleasant but no more so than he had expected.


  He had expected more contacts with his clones, which were, after all, his sons, his ten sons, all wonderfully alike and amazingly different, but he accepted that the programme knew what was best for him and for them. He had ten sons, Harry Lins One through Ten. He assigned a finger to each of them and reminded himself of their accomplishments every morning. His contacts with the ten Harrys were brief, but it was important he have their individual identities at his fingertips. He smiled every time he went through his drill: the doctors wouldn’t dream he had been so literal.


  Harry One was training in biology. It seemed Two would be a physicist. At seven, Harry Three had performed on the violin with the Philharmonic and received a recording contract for his original compositions. “Neither classical nor contemporary, this is music for the ages,” read one review of his first album. Harry Four had at least two possible career paths, poet or actor. Harry Five was a mathematical prodigy. Harry Six …


  They were all fine boys and the world would be theirs. He was proud beyond belief. When they attained their majority at 14, he rented a room in the capital’s most exclusive restaurant, ordered all their favourite dishes plus a little fine champagne for their first official drink, and memorized a speech about how he loved them all. It was soppy but short. He felt entitled. His investment in them might be emotional, not monetary, but he’d been a good dad.


  After dinner, he sat basking in the glow of a life well lived. Harry Ten rose, and said: “Dad, we’ve been talking things over and I'd like to speak for all of us.” Under the table Harry Lin tapped the little finger of his left hand as he remembered that Harry Ten was slow to mature, and had only recently been designated the sociologist. “Experience,” the doctors told him, “it's entirely normal for a prodigy in the social sciences to peak later.”


  “Harry Ten,” said Harry Lin and lifted his glass to his son. His sons.


  “We’ve been talking it over, Dad, and we feel that — we mean no offence and hope none will be taken — that you don't add to our image. We're doing well with endorsements and publicity appearances, but we could do better. We will pension you off so that you have a comfortable lifestyle. We thought a simple name change and your signature on this contract not to use ours would be best for all of us. If you'd…”


  Harry Lin stared at his children, his sons. Ten faces, each more implacable than the last. The Harry Lin collective could outvote him.


  “I’ll have my lawyer…”


  “He checked it all over and is waiting outside if you’d like to speak with him. Of course, if you prefer another option we can agree to, that would be acceptable. We appreciate all you've done for us.” Ten's voiced softened. “Dad, we just want what's best for all of us. That means you, too.”


  In his mind’s eye, Harry, who had all the potential of his ten sons, saw himself as they saw him. Older. Old. Unaccomplished. A blot on the collective's public image. He sat up, acutely aware of an ache in his back that had not bothered him before. “I'll sign,” Harry said. “I'll want everything gone over, but I'll sign.” He knew he had no choice.


  The house he moved to was secluded. However, there was an old-fashioned public cinema nearby where he could watch pre-digital films in their proper context. He started a book on the subject. He’d always wanted to write. Twice a week, a driver ferried him into town for a discreet lunch with one or another of his sons and any necessary business for the collective.


  He was coming out of the theatre when a woman, who was of a certain age, stopped him. “You know, you look so much like the Harrys.”


  “I can’t see it myself, but it's a nice thought.”


  “Would chatting over a drink be a nice thought, too?”


  “Yes.” He smiled. “Yes, it would. What’s your name?”


  “Margaret. Margaret Rose.”


  “Margaret, I’m Harold Lakewood. It's a pleasure to meet you.”


  Quantum erat demonstrandum


  Surfing the treacherous data wave.


  C. N. Simms[46]


  The shrill ring of a phone pierces the slam and rattle of the Thursday afternoon table-football game. Last ball. I’m losing 5–4. The head of compliance is standing ready to pounce, her lines of men angled threateningly. I reach for the phone to delay the inevitable, and for a brief moment the office recaptures its mechanical silence.


  “Simon Erat speaking,” I answer.


  “Mr Erat, this is Frank Hauptmann. It’s good to speak to you again. Can you talk?”


  “Of course. All our lines are secure.”


  “I need something brought from Tokyo to Zurich.”


  “You do remember that I’m based in London? It'd be cheaper for you to contact the Tokyo office direct.”


  “Commendably honest Mr Erat, but we want you to carry the data.”


  Four hours later I’m on the first BA flight to Narita. As there are no films I haven’t seen, I while away the time before the first meal by playing chess against my entertainment screen. It doesn’t stand a chance against a quantum mind.


  Tokyo. A black Lexus whisks me from the airport to the skyscraper that is my collection point. On most trips, I’d get the Skyliner or the Narita Express, but I wasn’t going to object to the red-carpet treatment. I’m only carrying a small bag, but Tokyo is not somewhere you want to be encumbered by luggage. After three intense hours in the basement plugged into a sleek, offline computer, half-sensing ethereal streams of glowing data points pouring in, the same car takes me back to the airport. Same car, but I never see the driver.


  Dutifully packed onto the next plane, I loosen my tie, sink back into the seat and taste the Châteauneuf-du-Pape that the friendly German air stewardess hands me. Perhaps Swiss. I’m not good at accents, particularly with my head heavy with data. Air France this time. You can usually rely on them for a decent wine in business class. I’ve barely finished the drink before I pass out with exhaustion and I'm gently awoken to Zurich by the same stewardess.


  New York wants to suck you in, London wants to spit you out and Paris wants to seduce you, but I like clean, efficient Zurich. The people are friendly, and the place doesn’t seem to care whether I'm there, which suits me. I shake the sleep from my head, grab my small bag and I’m down the steps to the next car.


  Retrieval is as painful as always. The microchip-sized gyroscopic box in my frontal lobe takes the energy it needs from my neural pathways as it does its trillions of calculations a second. Data exit is a cruel, wrenching twist of the beautiful stream that entered. Once it’s done and the information is deleted, I flick the mental switch to off, unplug the jack from my temple and drop it back in its sterilizing solution. The past day or two have become a haze — it’s almost painful to try to pierce the cloud shrouding the half-remembered facts. It hurts to think. It hurts to sense.


  I step out into the dusky promise of an evening. No car this time, as I’m staying the night to recover. Dog-tired, but light-headed now the information’s been lifted, I wander until I find myself by the dark waters of the Schanzengraben canal. Heading north, past the former botanic gardens, I glimpse an eerily lit bar above a pool. Crammed full, the bar’s laughter travels to me on the breeze. Déjà vu. Did I come here the last time I was in Zurich? Rimini? Is that what it was called? Maybe. Threading my way between pot plants and people, I tread the faux-oriental mats and get a Bloody Mary and a raw kebab.


  A girl bumps into me, laughing. She sees my predicament, grabs my arm and leads me towards one of the many grills. Was she here last time? For safety’s sake, I should probably be in a hotel room by now — transfer leaves me like a lost puppy. And yet, I stay.


  In no time, I’m absorbed into her group of friends and I attempt broken German and shattered French before they take pity and apologize for their expert English. The night drifts into an unlikely-to-be-remembered blur of noise, light and excitement. I can rarely lay down new memories immediately after data exit.


  I awake in a hotel room. Mine? My bag is on a chair, unopened. I’m undressed and there's a note scrawled on the hotel paper on my pillow.


  Ich hatte eine wundervolle Zeit.


  Vielen Dank für alles. x


  The phone is ringing.


  “Yea… Ja?” I enquire, stealing a glance at the time. 7:21.


  “Good morning Mr Erat,” Hauptmann purrs. “I’d just like to thank you for a thoroughly professional and faultless service. Quod erat demonstrandum eh? Or rather Quod erat faciendum?” He laughs. “The balance will be transferred by midday.”


  “Always nice to hear,” I smile back, the relief obvious to me, even if not to him.


  Further words catch in my throat as I see the Air France hat on the bedside table.


  “Until next time,” I close off.


  Anger and fear struggle for superiority. Thanks for everything? I flick to quantum. Of course there are no data — nothing to steal. Then they’d hired her to watch me. But why leave the hat?


  “Thoroughly professional,” I repeat under my breath with a hollow laugh. How had Hauptmann known where I’d go? Suddenly the idea of someone plugging a cord into my brain felt like violation.


  Now Zurich had noticed me, it didn’t feel quite the same.


  Birthday surprises


  Now you are 16.


  Erika Cule[47]


  Strains of Happy Birthday greeted me from the kitchen.


  “… Happy Birthday dear Elizabeth, Happy Birthday to you!”


  I grinned and embraced my father. “Many happy returns, love,” he said. He ruffled my hair affectionately. “Sweet sixteen, quite something.”


  Grandma beckoned from her armchair. “Come and give your Nan a kiss.”


  I rushed to hug her. She tried to hide a wince as I brushed against her scars. “Your future should be in your inbox now,” she said, with a nod towards my laptop. “I asked for it to be delivered this morning.”


  Thoughts of my father’s gift forgotten, I snatched up my machine and made for our neighbourhood coffee shop. I needed some privacy while I studied what life had in store. Installed on a sofa with a coffee, I logged on. Among the dozens of birthday greetings was the message from Email: sequencing@545.com.


  Subject: Your Complete Genome Sequence


  Birthday Greetings, Elizabeth.


  Thank you for ordering Your Complete Genome Sequence High-Quality Version from 545.com. Our Annotation Service supplies a detailed genotype analysis. We analysed more than 6 million single nucleotide polymorphisms, alongside mini- and micro-satellites, deletions, inversions and copy number variations. We report known phenotypic associations, together with significance levels. All associations reference peer-reviewed publications and are cross-referenced to GenBank and Online Mendelian Inheritance in Man where relevant.Your annotated sequence has been uploaded to the Worldwide Depository of Genomes. It can be identified by your unique GenomeID, which you are free to distribute to potential employers, insurers or acquaintances, at your discretion.


  I caught my breath and took a gulp of coffee. I had been waiting for this since 545 launched its service two years ago. My grandmother, a geneticist by training, was as excited as I was about reading my future.


  I opened the Annotation file.


  Personality and Aptitudes


  I sought out the details I needed.


  Estimated IQ: 138.


  Critical and Analytical Ability: Ninety-eighth percentile


  Next term’s university application form did not yet have a space for GenomeID. However, it would not hurt to drop it into my Personal Statement to illustrate my curiosity about genetics. I knew that Imperial College London would have no qualms about checking my academic potential in the Depository. They would not be disappointed.


  I ordered a muffin and skipped through to 'Metabolic Diseases'. Unsurprisingly, a set of seven SNPs inferred a haplotype strongly associated with type 2 diabetes. With three of my grandparents, together with the obese half of the population, now falling into that category, the emerging consensus among endocrinologists was that the condition represented the wild-type genotype of the twenty-first century. I pinched my waistline. The muffin lost its appeal.


  Appearance: Homozygosity for the BN4 allele, associated with poorly regulated cartilage formation in the nasal region.


  Advertisements for rhinoplasty scrolled across the bottom of the screen. Idly, I clicked on one, wondering whether surgery would have time to heal before university started. If you cannot change nature, nurture would be on hand to help out.


  'Oncogenes and Late Onset Disorders' did not surprise me in reporting homozygosity for a particular variant in BRCA2. My grandmother had been one of the last patients to be treated surgically, a decade ago. The latest treatment was injected engineered leukocytes that homed in on metabolically hyperactive tumours and restricted angiogenesis, claiming to 'starve your tumours before they consume you’. This was the technology that inspired me to apply for the 'Nanobots and Cellular Machines' course at Imperial, which was refining the method and developing more applications. I drifted into a daydream where I was head of a spin-out from Imperial Innovations, jetting to conferences with a briefcase of nanobots.


  My cellphone buzzed — Dad, reminding me about our lunch date. I had been absorbed in my future for the entire morning. It did not look too bad. No Huntington’s, no Alzheimer’s, no severe immune defects.


  No nasty genetic surprises.


  I handed a five-euro note to the barista. “Keep the change,” I smiled.


  “What’s the good news?” He raised an eyebrow flirtatiously.


  “I’m not going to get struck down by an inheritable disorder anytime soon.”


  “Fantastic,” he mused, “although everyone’s got to die sometime.”


  The receipt he gave me had something scrawled at the bottom. I squinted as I stepped out of the coffee shop and into the sunlight. It was a telephone number. Maybe my poorly regulated nasal cartilage was not so bad.


  Neither he, I nor my genome noticed the oncoming bus.


  From Mars with love


  He who dares…


  Julian Tang[48]


  “So children, what would you like to hear about today?”


  The Old-Timer smiled down, benignly, at the 30-odd youngsters sitting cross-legged in front of him on the purple Martian grass.


  “A story!” they yelled in unison, giggling and rocking about on their bottoms, knocking each other over.


  The Old-Timer also started to laugh, but quickly stopped himself as he started to cough and splutter. With the weaker Martian gravity and greater distance from the Sun, the human colonists on Mars had increased their average life span to about 150 Earth years. Yet, even by these standards he was really old, being almost 200 Earth years now.


  “OK, can anyone tell me when humans first came to Mars?”


  There was a momentary silence then a few hands shot up. He pointed to a cute-looking girl dressed in a one-piece, silver dress.


  “A very long time ago,” she said with utmost seriousness and sincerity, looking up at him with big, round eyes.


  “About the same time as you were born, Old-Timer!” a young boy, about six or seven years old, sitting beside her shouted out, cheekily. There followed some ill-concealed sniggers.


  The Old-Timer looked at them, beaming and said: “Yes, you are both right! In the late twenty-first century, the first human finally managed to land on Mars. Scientists had managed to overcome the long journey time with some great advances in rocket technology, introduced by…” and he paused dramatically, “… by my father, then on Earth.”


  There was a hushed, respectful silence following this announcement.


  “And does anyone know who the first astronaut to Mars was?” He looked around, hopefully.


  Many of them shook their heads.


  “Who was that, sir?” asked one of the older boys, finally, from the back row.


  “Well, let’s see now,” said the Old-Timer appearing to think, carefully. “That first astronaut, well, that would have been me.”


  Another shocked silence followed.


  “Really?” said the cute, big-eyed girl.


  “Yes, really,” replied the Old-Timer, looking at her kindly. “But there was a problem. After I returned, there must have been something different about me. My wife said that she did not know me. Even I did not know who I was.”


  “What happened then?” asked the cheeky boy, curiously.


  “Well, eventually, after about six months, I finally remembered who I was, and everything was OK. Then, I had to train other astronauts about how to return to a normal life on Earth — after more than a year alone in space!” he finished abruptly, with grin.


  Instead of laughter, there was an unexpected silence.


  Then with a realization the Old-Timer looked up at the sky and chuckled to himself. “Ah, yes, well, I guess none of you have yet been away from your friends and parents for so long,” he said, smiling down at them again.


  Many heads shook vigorously, seemingly in horror at the thought of this. There was another uncomfortable silence. It seemed that their earlier cheeriness had disappeared.


  The Old-Timer sighed, looking at his watch. He could only keep the old memories away for so long. “OK kids, it looks like I’ve given you something a bit extra to think about today and I'm feeling a bit tired now. I'll make it up to you tomorrow, OK?”


  The children murmured their acceptance and moved off in small groups, talking quietly among themselves. The Old-Timer looked after them, smiling wistfully. Maybe there was a future explorer among them yet.


  But had they seen him a minute later, they would have seen his smile turn into a grimace, perhaps of pain, and then… to something… not quite human.


  His face had turned the colour of red Martian soil, seeming to continually shift and reshape itself, like windblown sand swirling across his facial landscape.


  He slapped his hands over his distorted face, gasping through clenched teeth, “No! Leave them alone! You will not escape! Not now, not ever! You destroyed life here once before and will not do it again. As long as you are within me, I cannot die and you cannot escape. I even had to kill her to keep this secret.”


  A sob of deep human grief escaped the dustiness of his lips. “My beautiful wife,” he whispered. “For that, you and I shall suffer for all eternity.”


  With this, like a signal for a temporary ceasefire, his face gradually returned to normal, lined and old, but fully human once more.


  He looked wearily towards the distant, setting Sun, still remembering like yesterday, landing on this bare Martian soil, proudly making the first human footprint, and how this had awoken something in the red sand. Something that had waited for eons… something that was old and hungry for life. It had passed through his suit without resistance, penetrating his skin, filling him up from the inside out. Yet, he had survived, contained and controlled it. He knew then that he had to return to Earth as if all was well, to stay alive and protect humanity. For if he had let himself die here, it would have escaped back into the red sand. Others would come after him, unsuspecting, to investigate. Others, who, unlike him, may not have been able to control it, from whom it would have spread to others, perhaps to every soul on Earth. It would have consumed them all, leaving Earth as it did Mars, a lifeless, desert wasteland.


  This was his pain, his suffering, his penance, for his arrogance, his desire to be the first. Now, he must bear the burden, the curse of his achievement, until perhaps a future generation could relieve him of the monster that lived within him, and allow him, finally, to die in peace.


  Kidroid


  There’s no time like the present.


  Shane Clark[49]


  Jenny met her first Kidroid when she was seven years old.


  “Can I touch it, Daddy?” she asked her father. He was an unassuming man with brown eyes and a bowl-cut that made him look like he was five.


  “Sure, Jenny. See the sign? It says you can.” Daddy’s attempt to teach Jenny how to say the funny letters on the sign fell flat, as she’d already tuned him out. Silly Daddy, she thought. Always talking and talking. Jenny crawled on top of the display box. She rubbed the Kidroid’s fuzzy brown hair. She stuck her fingers in the Kidroid’s fuzzy brown ears. She tickled its nose. The Kidroid looked at her, blinked once, twice. Then it went back to staring at nothing.


  Daddy was talking again, and he was using the louder voice. It wasn’t yet the loudest voice, so Jenny knew she had more time. Not like with Mommy, whose no was no. Jenny smacked the Kidroid’s side, and punched the top of its head.


  OK, loudest voice was here now.


  “… Of all the…! Get down here this instant, young lady!”


  Jenny hopped off the pedestal and tugged at her Daddy’s pantlegs. “I'm sorry, Daddy, something just came over me!” Those were her new favourite words. She didn't really understand it, but “something just came over me” always made Daddy calm down.


  “Just… just don’t do it again, Jenny. Those things aren't toys.” He hugged her close. Yup. Like a magic spell.


  But their power faded with time, as all childhood magic does. Jenny was nine now, and learning things like classification of mammals and United Nations history in school; she didn’t climb on top of display cases anymore. One thing she still did was bug her father.


  “Daddy! But…” her face wrinkled up in a pouting frown.


  “No!” He was harder on her now, and Jenny didn’t quite understand it. It was something to do with Mom’s accident.


  “Aw, but…” But there would be no buts, not anymore. His decision was final.


  So, that night, she took matters into her own hands. She’d never done anything like this before: never crept out of her bed after midnight, never taken her bicycle out from the darkened garage. Her back tingled and shook the half-mile down to the shopping mall. She’d tied a flashlight onto the front of her bike with duct tape for a headlight. It was her only ally. She tried not to think of wraiths and ghosts and wolves, but they thought themselves into her head anyway.


  At last, she reached the supermarket doors. She tested the electronic eye — not on. She ran around, tried a few side doors. The third one worked. And then she was inside and staring into the face of a Kidroid.


  “Hello,” she said.


  No answer.


  “I’m Jenny.”


  No answer.


  “Mom used to say it would be a bad thing if I got you, because you couldn’t keep up with me. But you'd be with me all the time! What do you think?”


  No answer.


  On her thirteenth birthday, Jennifer asked for one present.


  “A Kidroid?” asked Dad. He’d thought she'd grown out of that silly obsession ages ago. “I mean, sure, Jennifer, but don't you think you're a touch old for it?”


  “Dad! It’s my birthday, right?” Her tone demanded agreement. “And I should get what I want, not what you think it's proper for me to want, right?”


  “Well, yes, I assume so…”


  “Good!” She hugged him close, nuzzled his hair. She’d grown so tall these past few years. It was hard for Dad to understand how quickly that’d happened.


  She had a party for her friends the day before her birthday, a party for her family the day of. Her grandmother and grandfather and aunts and uncles gave her clothing, money and advice. After they left, Dad went to his closet to retrieve a final present.


  “It wouldn’t do to have you opening this while everyone else was around…” he said. Jennifer flung her arms around him, because she knew what it was.


  She opened it in her room. It was just like she’d remembered from the supermarket. Just like Sarah’s was. Jennifer thought back to the shy, rich girl, the one she’d invited to birthday parties and hopscotch-jumpings when they were eight.


  The Kidroid stood a foot tall: fuzzy brown hair, fuzzy brown ears. Tickle-able nose. Robotic gears wound up when she switched it on. Electricity coursed through its semisentient brain.


  “Hello, child! And what might your name be?” The voice was sugary-sweet.


  “Jenny!”


  “And how old are you?”


  “Thirteen!” It was imprinting on her, she knew, just like Sarah’s had. Soon the Kidroid would be hers. Hers.


  “That’s pretty old. Before I become your friend, I have to ask you a question.”


  Wait. This wasn’t part of the script. “Oh, just a question, dear, just a single question.”


  “Oh. Okay…”


  “Have you ever lost someone close to you?” The Kidroid’s eyes pierced hers.


  She was taken aback, but Jenny knew she had to answer. “My mother.”


  “And do you know what that means, to lose someone? To really lose someone?”


  And then the tears came, came pouring out of her red eyes, because “my mother” was suddenly Mommy, was Rebecca Jane Porter, the lady with the flashing smile and the peanut-butter pancakes on Sunday mornings who she’d never, ever, ever see again.


  The Kidroid blinked once, twice.


  “Then it appears you’re too old for me, after all.” A tiny crackle. The smell of singed fur. The Kidroid’s eyes closed for what Jennifer knew was the last time. She wordlessly scooped up the package and walked to the trash can.


  Man of steel


  A long and happy life?


  rpg[50]


  The suicide note itself wasn’t particularly remarkable.


  Handwritten, of course. Even the oldest computers would have detected the quiver in the voice, or parsed the strained phraseology, and automatically alerted the authorities. The blue ink scratched its way across the paper, as if hard pressed to recall the individual shapes of letters. At one point the nib had pierced the white sheet. Few people wrote regularly with pens. It was still taught at school, but the odd love letter or shopping list was as far as most people got. And suicide notes, of course. This was no different; the writing was that of the very old, or the very young.


  In a way the hand was old, the oldest that had still lived. But just as the sunrise is as old as time and new each dawn, so this hand was new: three months and twelve days, according to the factory’s records.


  Even the words, the symbols of the man’s thoughts, were not worthy of note. They would have won no literary prize; inspired no doomed, romantic quest; enquickened no tired and demoralized army. The very human story was the usual one: of love, of ennui and, ultimately, of heartbreak.


  No one, least of all himself, remembered quite when or how he had lost his first hand, more than 300 years ago. The accident was recorded, but if the loose-leaf binder still existed, the cheap ink was long faded into obscurity. Sometimes he claimed it was an explosion in a fume hood; at other times a gas cylinder had fallen from its moorings and crushed him.


  What his memory was clear on, and what was attested to in the medical literature, was that he had attached ('single-handedly, haha!' he would joke) an artificial limb to the remains of his own arm. Not a simple prosthetic, but a fully functioning organ of composite fibre, ceramic joints and golden threads carrying two-way nervous traffic. The body’s own electrical impulses provided power to the tiny servos that drove the slender titanium flexors and extensors.


  No accident, the second prototype: it was tested and retested, planned months in advance. His wife directed the operation, and when he woke, his right arm to the shoulder was fully robotic. A fortnight later, while he was still delirious from antibiotics and analgesic, she was killed by a drunk-driver.


  The record shows that he opened a new lab with venture capital, employed three dozen scientists and disappeared into his research. The exclusive clinic followed: he himself was its first patient, walking out on legs of alloyed titanium — and straight back into the lab.


  Half a dozen more clinics started up across the nation, opening their doors to anyone whose medical insurance would pay the fees. For ten years the company replaced natural limbs with artificial constructs that were functionally equivalent to the original. More than equivalent: these never wore out, never got cancer, never got tired, never felt weak or cold.


  For ten years the clinics operated and the lab researched. No papers were published, no patents applied for, and investors grew nervous. Interest waned. Two clinics closed; a third of the research staff was laid off. Rumours circulated, created by and lost in the noise of the Internet. It was another three years later when, finally, a press conference was called on the lawn of the first clinic, the handful of journalists who bothered to turn up were turned away — and were called back, to face a man who under crepusculine clouds glistened.


  The patents and the papers followed on the morrow: the artificial blood, the fuel cells, the intricate and minuscule fibres and vessels and motors: in short, a body wonderfully and fearfully man-made.


  Only his face appeared natural, and over the following years even that was slowly replaced. Having no need of food, depending solely on a defined and especially formulated medium, protected by filters and powered by the elements, no toxins could threaten him. With hard, durable alloys and man-made composites in place of bones and tissues, redundant systems and every organ replaceable, he was all but indestructible.


  Alzheimer’s had been cured by the time he reached 105, and the last bastion of mortality — the uncontrolled cell division leading to legion neoplasms — tamed a few years after that. And then he was a living brain in a metal and plastic shell, talking, walking and living: never fatigued, immune to all disease, the Tree of Life incarnate.


  For 200 years he lived like this, never needing to eat: a weekly cocktail of nutrients and pharmaceuticals keeping the one, irreplaceable fleshly and uniquely human organ alive.


  When the end came it was without fanfare or press conference. No papers were written, no patent lawyers notified. With the finest of Torx drivers he opened an access panel, removed a wire, took out a power cell, held it — his life in his own hands.


  The suicide note of the world’s first immortal ended simply enough:


  I cannot live without her.


  Harnessing the brane-deer


  It’s a constant worry.


  Robert Billing[51]


  “Fortunately,” said the young squadron leader as the Land Rover bumped across the moonlit airfield, tyres hissing through the sprinkling of snow, “all eight reindeer managed to eject before it hit the ground, or we’d be scraping diced venison off the runway.”


  “Reindeer?” I asked. “I’m a physics teacher, not a zoo keeper.”


  “You’ll see.” He slalomed the vehicle between the blue edge lights and onto the runway. “The snow makes it easier to work out what happened. The tracks start here.” He pointed to two narrow grooves in the snow. “The old chap made a good show of getting it down. It must have been handling like a brick but he managed to hit the runway and stop it more or less on the centre line.”


  The headlights picked out something scarlet in the distance. Something with runners. Something piled with sacks full of parcels. Beside it stood a rotund man in red, his fur-trimmed hood thrown back to reveal one of those big, greenish headsets that airline pilots wear, the microphone boom just in front of his snowy beard.


  “You’re having me on!” I complained, but my companion carried on driving.


  “I wish I was.” He parked the Land Rover alongside the sleigh. “It would be a lot easier than admitting that Father Christmas has just made a forced landing on an RAF station.”


  “So what do you want me to do?”


  “Well, we’ve got this problem. We'd like to fix the sleigh and let him take off again but…” He trailed off into an embarrassed silence.


  “But what?” I was cold, tired and in no mood to play games.


  “We have absolutely no idea how it manages to stay up at all. Aerodynamically it’s nonsense, there is no way that a reindeer can develop enough power to lift its own weight, let alone pull a sleigh off the ground.”


  I agreed. One particularly tubby specimen wandered up out of the darkness. I opened my window and gave it a peppermint from the packet in my coat pocket. For a moment my fingers were illuminated by a diffuse red glow.


  “Did I just see its nose light up? No, don’t tell me. Rudolf?”


  The reindeer seemed to nod.


  “The other problem,” my companion said, “is the flight plan.”


  “What about it?”


  “It’s on a hard drive built into the sleigh's dashboard. There are several billion sets of coordinates, and a list of presents against each one.”


  “So?”


  “To start and stop that many times in one night would mean accelerations of thousands of gees. And that would mean…”


  “Diced venison?”


  “Exactly. We think the two things are related. Whatever lets reindeer fly lets him survive forces that would kill a human pilot in less than a second. Just think what that would mean…”


  “Oh no! I am not doing this. I am not helping you convert Santa’s sleigh into the ultimate fighter aircraft.”


  “For Queen and country?”


  “No.”


  “A lot of money?”


  “No.” He paused, assessing my weak spot.


  “You must realize that whoever finds out how this is done will revolutionize the world’s transport systems, maybe even fix global warming, make cheap space flight possible…”


  “Still no.”


  “And quite possibly,” he paused, spinning out the sentence, “come to the attention of a certain prize committee…”


  I swallowed hard. When I gave up university life for teaching I’d abandoned all hope of academic recognition. Except that if this worked I might just …


  It couldn’t happen.


  It might.


  I'd look good in a dinner jacket in Stockholm.


  I opened the door and slid out of the Land Rover, my feet crunching on the thin snow. Santa was peering into an open inspection cover at the front of the sleigh, prodding at the circuit boards inside with what looked like a long, thin, tree decoration connected to a portable logic analyser.


  “Channel 17 is good,” he said into the headset. “It’s showing a live cat.” He paused. “Can you get one of the elves from the maths department? I want to know what will happen if I open it.” Then he took off his headset and beamed at me. “Merry Christmas! Have you come to help?”


  “I hope so. Can you tell me what happened?”


  He paused for a moment, a worried smile on his face. “We’d taken off from Lapland as normal. About ten seconds into the climb-out I started getting high temperatures on three and four.” He tapped the row of gauges built in to the sleigh's dashboard. The third and fourth were labelled 'Prancer’ and 'Vixen'. “I aborted the equivalence at once. About three seconds later I lost power completely and made a forced landing.”


  I was calculating in my head.


  “Lapland to Kent in 13 seconds is around 100 miles per second, way beyond escape velocity. You don’t need aerodynamics, do you? It's just raw speed that makes it fly.” Santa nodded. “Although how you manage to push through the atmosphere at Mach 500 without burning up defeats me.”


  The old man just smiled. “It is a mystery if you don’t understand.”


  I got up onto the sleigh, sat on the bench seat and studied the instruments. There was a little rectangular screen showing a globe of the Earth, divided by lines of latitude and longitude, the spaces between them a chequer-board of light and dark patches. Two digital readouts were labelled ΛEW and ΛNS. Both showed zero. A little farther along was another display simply labelled 'h', and next to it was an impressive red handle. Almost automatically I wound my fingers around it, ready to pull. Santa jumped. For a moment there was a flash of real terror in his eyes, then he was jolly again. Whatever it was, I’d hit it. Lambda, h and a pattern tessellating the planet, this was the key to the whole thing. Pulling the big red lever could have disastrous consequences, only it wasn’t working.


  Which was why the sleigh was on the ground.


  I sat back. When the sleigh was in what Santa called 'the equivalence', it whistled along, slipping through the atmosphere at speeds that would fill NASA with envy. The only thing that could overtake it was light.


  The secret had to be in the reindeer, or rather in the composite of engineering and biology that sleigh and reindeer made together. Perhaps some weird twist of evolution had produced a beast that existed partly on another brane, one with a much bigger value of Planck’s constant. What if Santa had found some way to harness the multiversal nature of the reindeer, to mould a subtle and unstable biological process into useful technology?


  There were about 15 digits on the 'h' display, although only a single zero glowed cheerily at the right-hand end.


  No, it couldn’t be …


  It was. The big red lever changed the value of Planck’s constant for the sleigh. Changed it so that the sleigh could convert into a single photon. A photon with a wavelength of a few metres. I tried to visualize the effect of quantum mechanics happening on a macroscopic scale, of the sleigh having a definite wavelength.


  So that was what the lambda gauges measured, although I couldn’t see why the north–south and east–west wavelengths were different. The sleigh would become a standing wave, rather like an electron orbit, all around Earth. No, all over Earth.


  The last section of the puzzle clicked into place. The pattern on the picture of Earth was a set of spherical harmonics, the standing wave that the sleigh became when the red handle was pulled. So that was how the old chap did it. He didn’t have to rush around the planet, just convert into a standing wave that was everywhere on Earth simultaneously, and wait for the midnight line to pass right around the world under him. At any time there was a very small probability of his being in any particular chimney, but averaged over the whole night he was everywhere, once.


  So why had it stopped working? What had disrupted the delicate processes inside two of the reindeer and brought the sleigh crashing back into our world?


  Rudolf wandered towards the sleigh, nose flickering like a disco in an LED factory, a silly grin on his face. Suddenly I had an idea.


  “Santa! The two reindeer that had high temperatures, are they boys or girls?”


  Santa laughed. “Everyone knows that Vixen is female, but the books are wrong about Prancer. She’s a girl as well.”


  There’s one thing that can happen to a female mammal that plays Old Harry with delicate internal processes. I turned to the squadron leader. “We need a veterinary surgeon, now.”


  Twenty minutes later it was all over. Prancer and Vixen had provided positive pregnancy tests; Blitzen was being awkward about letting us have a sample.


  “Rudolf!” snapped Santa, “I’ve told you before!”


  Rudolf’s nose flared an embarrassed scarlet. Santa unwrapped a parcel and pulled out a slide rule. “I'll take off on reduced power and follow the great circle back to Lapland. I should get home before they overheat again. Then I'll swap Vixen and Prancer for Robbie and Rusty. The presents may be a few hours late but they'll still get there. Thanks, and Merry Christmas.”


  He whistled, and the reindeer lined up ready for the harness. Then he was on the seat with the reins in his hands, Rudolf’s nose started to flash like an anti-collision beacon and the sleigh accelerated down the runway. I saw one fur-gloved hand reach out to pull the big red lever, then there was a flash, a rush of wind and the sleigh was a vanishing dot on the horizon.


  That’s why, every Christmas, I leave a packet of peppermints, a glass of sherry and a letter by the fireplace.


  “Dear Santa, for Christmas I’d really like one present. How do reindeer change the value of Planck's constant?”


  And every year I receive a photograph of Rudolf’s growing family.


  Gravitational astronomy 101


  It’s a bit of a shock.


  David Blair[52]


  I want to start this course with a brief review of the history of gravitational astronomy, starting from the Eta Carinae supernova of 2009. You will be in mid-career when the shock front hits, and a good understanding of GA will be useful for anyone remotely involved in the Shield Project.


  The UN declared 2009 to be an International Year of Astronomy, in honour of the 400th anniversary of Galileo’s first observations with a telescope. Just 5 years before Galileo discovered craters on the Moon and Jupiter’s moons, Kepler had recorded a supernova. From that date until 2009, for the entire time since the invention of the telescope, there had been a complete absence of supernovae in our Galaxy. Astronomers thought this very unfair. If you had been born in the year 1000 you could have seen two supernovae in your lifetime, and the same if you had been born in 1550. But the unfairness of the 400-year absence is nothing compared with the unfairness of the Eta Carinae supernova. For Earth, the coming shock is a one-in-a-million-year event.


  But I digress. Let’s focus on the gravitational astronomy. Over the years before the EC supernova, there had been many years of painstaking development of gravitational-wave detectors. The world detector array that now runs autonomously was in its infancy. There was not even one Southern Hemisphere detector. The angular resolution (which we will derive in the next lecture) was lousy.


  The EC supernova was a major embarrassment to science. Even though electromag astronomers had been predicting it for half a century, no one noticed when it actually happened. The gravity signal was so different from any predicted waveform that it too was only identified months after the event. So the most momentous astronomical event in human history — one that, as you all know, threatens to put an end to human history — was ignored for days, until a few amateurs noticed the changes in Eta Carinae. The trouble was that Eta Carinae was very special and very rare: one star among 100 billion that was more than 100 times as heavy as our Sun. Its light was blanketed by the nebula and the prompt γ-ray burst lit up only a corner of the nebula.


  Getting an accurate distance to EC was the key to predicting the shock arrival, which as you all know is expected in March ’81. Like all gravity signals, the EC signal gave us its distance, which is 7,239 light years. You would think that was sufficiently far away for Earth to be safe. To see why it’s not, you have to understand geons and strong-field nonlinear coupling in supersymmetric loop quantum gravity.


  Geons were discovered theoretically by John Archibald Wheeler in 1955. They are gravitationally bound entities of pure gravitational energy. Most astrophysicists believe that they could not actually exist, despite Gell-Mann’s totalitarian principle, which says if it is not prohibited then it is compulsory. Geons are not prohibited by the laws of physics so they must be out there. But Wheeler did not consider gravitino– neutralino coupling. This causes strong-field gravitational wavefronts to gravitationally condense into geon-like bubbles that propagate at about 0.99c. By the end of the course you should be able to derive the threshold gravitational-wave amplitude for the creation of gravitino–neutralino geons.


  The year 2009 broke the supernova drought but it also gave us the great flood that is on its way. And for physicists it broke the drought in our understanding of the Universe. In 2009, physics had been derailed by an impossibly complex theory they called string theory. It was like Ptolemy’s theory of the Solar System that derailed astronomy for more than a millennium. While physicists used string theory to try to solve an apparent incompatibility between quantum mechanics and gravity, astronomers were invoking stuff they called 'dark matter' and 'dark energy' to explain galaxy rotation and cosmic expansion. Physics was in a mess. The key to the great synthesis was in the 2009 gravity-wave data. The breakdown of general relativity at the black-hole event horizon seems obvious today, but it took Otulu 20 years to figure it out.


  It is the nonlinearity of classical general relativity that causes the instabilities that turn shock fronts into cosmic bullets. This is the fundamental cause of the catastrophe of the coming shock and you must understand it in detail. At the end of the course I will expect you to be able to derive both the gravitino–neutralino shock-front structure as well as its peak intensity and arrival time from the gravity-wave data, using Otulu’s strong-coupling theory. You will need to understand how the scalar field drives the coherent decay of the shock when it interacts with stellar plasma. You will need to be familiar with the extragalactic data that confirmed the theory, and be able to show how propagating gravitino–neutralino-geon condensates explain both cosmic-expansion data and galaxy rotation. This will test your understanding of the great synthesis.


  The absence of other galactic civilizations is probably due to their failure to understand gravitino–neutralino geons. I hope that some of you will go on to work for the Shield Project and make sure we do not follow in their footsteps.


  Now, let’s get to work. The first slide shows the Otulu equation…


  Survival


  A life-changing experience.


  Graeme Wistow[53]


  He survived the crash.


  It was almost a miracle. After the engines blew, the escape pod had missed safe orbit and took a barely controlled plunge into the atmosphere. Down to Lem.


  It had come to rest wedged in a hillside at the end of the long scar it had carved in the landscape, a scar that was already healing. The pod itself was in bad shape. Air tanks were ruptured, coms were out, power draining away. He could tell something was broken in his leg and he could feel sticky wetness inside his suit. It was already hard to breathe. Rescue would be on the way, but it wouldn’t get there in time. There was an oxygen atmosphere out there, but it might as well have been chlorine. He knew he mustn’t emerge, but if he didn’t he was going to die very soon, suffocating in the metal coffin.


  The planet Lem contained, or perhaps was contained by, the only biosphere discovered outside the Solar System. This was Gaia to the nth degree: a mass of reproducing, recombining single-celled organisms like living nanobots, infinitely adaptable polyps that assembled and exchanged in complex forms, filling the air, the sea, even the planetary crust. Sealed unmanned landing probes from the orbiting starship had been infiltrated and absorbed in hours. Snatched samples had been studied in orbit but rapidly died like severed body parts cut off from the bloodstream.


  A manned landing was out of the question, but now it had happened anyway.


  He knew they wouldn’t abandon him. A rescue ship could attempt to hover, grab the pod and haul it back to space. It was probably already on the way, but it would take time. He was choking and bleeding now. Just a few lungfuls of air and maybe he would survive long enough to be rescued.


  He opened the hatch.


  The scenery blazed with colour and movement. The horizon heaved slowly and the hills in which he had landed rippled gently like waves in a viscous ocean. Rainbow clouds drifted over forests of purple and red trees with writhing sea-anemone arms. Something like a huge dragonfly hummingbird zipped past, stopped and splintered into a swarm of bright iridescent motes that swirled away over a bank of 'flowers' darting in and out of their rippling patterns.


  The air in his lungs was metallically bad, stale, hot and bubbled ominously with each, increasingly painful, breath. He cracked the seal and removed his helmet. He had to breathe; he had to take the gamble, to stay alive until help came, he had to survive.


  Even though he was desperate for fresh air, he tried not to gasp and gulp in the forbidden, dangerous atmosphere. He took one cautious, shallow breath: the air was sweet and he started to feel better at once. Now that his ears were open to the new world, he was immersed in an incredibly complex, almost musical, hubbub that matched the riot of colours about him.


  He started in surprise as, quite suddenly, a decapod Lemoid appeared nearby and pirouetted on one leg like a cartoon starfish. Had it crept up on him unnoticed or had it materialized from the living masses around the wrecked escape pod? A disconcertingly human-looking blue eye in the centre of the body blinked and regarded him deliberately.


  “Blurg,” said the Lemoid. It waited a few heartbeats and then skipped away a short distance, still watching. It didn’t seem dangerous.


  He winced as he opened his suit to check the damage. Amazingly, the gash in his side was healing before his eyes, just like the scar in the landscape. He should have been alarmed at this decidedly mixed blessing, but he felt fine, better than fine in fact, and he was still alive. He was going to survive.


  All at once he realized that the sounds of the biosphere were actually songs, ranging in scale from humpback whale to nightingale and beyond. They called and answered. The forests sang to the moving hills that responded with variations on the same theme in their own timbre. Even the clouds murmured to the flowers. It was beautiful, natural.


  A sonic boom cracked across the sky, a harsh dissonance clashing with the music of Lem. A blunt cone descended towards him on a tail of fire. He knew it was rescue, but something felt terribly wrong. The cone nearly touched down, an amazingly risky manoeuvre, as his colleagues tried to reach him. The fire of the landing jets burned away the encroaching biosphere. Revulsion washed through him at the sight. He rotated away from the pod and the fire and noise of the spacecraft. A hatch opened and a hideous, stiff but oddly familiar figure emerged waving frantically and directing waldos that reached out towards the already dissolving escape pod.


  A speaker boomed urgently. “Blurg!” said the man.


  Frightened, he flinched away on bright new limbs. The decapod came closer and extruded a helping pseudopod.


  “Come,” it said, a word orchestrated with fugues and arpeggios of information and reassurance. As the wrecked pod disintegrated and was absorbed into the ground, the ugly cone and its jarring inhabitants gave up and roared away, briefly marring the sky. As the echoes faded, the two Lemoids smiled in relief and cart-wheeled away together across the rippling meadows and blended with the forest.


  Making memories


  You must remember this…


  John Frizell[54]


  Ellie relived the moment—her break from the pack, her shot on goal, the shocked look of the goalie as the ball soared past him, just out of reach, and the deafening roar of the crowd, so powerful that she could feel it like waves drumming on her body—and shook her head. This was a boy’s memory. The other players were all male and the leg that had kicked the winning goal was hairy. Yuck.


  Something cold was creeping into her stomach. A thing like this could only have come from Jamie. Jamie was probably the most irritating younger brother in the world but he was still her brother.


  She knocked on the door of his room and then stepped well back. You never knew what might be on the other side.


  Jamie’s room was even weirder than when Ellie had visited last. There were more computers, many of them torn open, and other machines she could not identify. Jamie was working on one that looked different. It was scuffed white instead of matt black or grey and its open top and missing side revealed rows of tiny cylinders interconnected with coils of thin tubing.


  There was something that looked like a big mechanical dog wedged between two boxes of parts on the floor. She placed her feet carefully, partly out of general caution, partly because she had just treated herself to a new pair of shoes.


  She gave him her best no-nonsense stare, modelled on the one Mum used on them. He flinched.


  “I remember kicking the winning goal in a big football game.”


  “Oops. It must have leaked out. I’ll put a towel under the door next time.”


  The olfactory nerve is a direct extension of the brain so memories were administered in nasal sprays. The thought of Jamie’s bootleg memories wafting down the hall frightened her.


  “Jamie!”


  The dog had come to life. She pointed at it. Its head turned, tracking the movement of her hand. It had fangs.


  “Don’t move. It can only see things that move quickly.”


  Jamie reached out slowly and smoothly and hit a key on his computer. The dog collapsed, inert.


  “Where did you get that memory?”


  “Made it.”


  Her stomach lurched. Only doctors and the police were allowed to manufacture memories. Even teachers had to have forms signed and countersigned before they could so much as administer a memory. This was serious stuff, worse than drugs. The police could arrest Jamie for this, would arrest him if they found out. Jamie would go to jail if they caught him.


  Implanted memories made society work. Someone who was aggressive was given memories of peaceful acts, a cheat was given memories of honesty. Sometimes it had to be done many times before the person’s behaviour changed to match what they remembered. But society had to control what was implanted, not individuals. She had learnt that at school.


  “We need to talk.”


  “Can't talk now. Big fight comin' up.” He was loading two ugly bricks of scarred metal and plastic into a bag. They had armoured wheels and sharp things that slid out of their interiors. Every week he went off to fight these things against ones made by other boys almost as weird as him.


  “You need to tell me now.”


  He kept on loading the bag with batteries, tools and spare parts as he talked. The story came out in bits and pieces. He had found the machine while scavenging at the local tip. It was broken and obsolescent, discarded by a research lab. The tip attendant had no idea of what it was and accepted £5 for it as scrap.


  “It wasn’t hard to fix. Just a blown motor-driver chip and a pump that seized when its motor stopped working.”


  “It’s got to go.”


  “No way. This is a once-in-a-lifetime thing. I’ll be careful. Besides…” He pointed at the banks of tiny cylinders in his prize, each with its own bar code. “When the reagents run out, that's it. These chemicals aren't something you can order without attracting attention.” He shouldered the bag; they went out into the hall and then he turned. “Do you want to come and watch me fight?”


  After he was gone she went back to her room and had a long hard think about what to do.


  Ellie woke the next morning feeling pleased with herself. She hadn’t liked the idea of sneaking into Jamie's room but some things just had to be done. She relived the memory—she had crept into the room, moving slowly, careful to disturb nothing, and had triple-wrapped the machine in black plastic garbage bags. It had made a series of crashes, each fainter than the last, as it tumbled down the garbage chute. She would have to face Jamie at breakfast but at least he hadn’t been pounding on her door or phoning her.


  She brushed her hair and put on her best dressing gown. Ellie knew she had done the right thing and had saved Jamie from the consequences of his very silly actions. But he would be disappointed and angry, and was probably sulking. Still, he deserved an explanation and she wanted to get it over with. She knocked on his door.


  “Go away Ellie. I’m busy.”


  She glanced down. There was a towel stuffed under the door.


  Replacement


  Welcome back.


  Shelly Li[55]


  You stand over her grave, tears splattering onto the 100-year-old dirt. It’s been ages since you saw her in the flesh, since you watched that crooked smile spread from one end of her face to the other.


  God, she was so beautiful, so flawless… and you’re so drunk, you almost think about dropping to your knees, digging for her. But instead you clutch the whiskey bottle closer to your heart and tell her, like you always do: “Happy birthday”, and walk away.


  The next year you are back, and the next. You know what you want to happen, but after so many years, the pain never fades, and the memory of her has never left your mind for a single second.


  Then one afternoon you show up, high off your ass and ready to collapse in front of the tombstone, when you see someone else standing in your spot.


  “Hey,” you say, stumbling over. “What are you doing?”


  The man turns to you. “You must be the poor bastard she left behind.” He turns off the PRIVATE reading in his brain chip, giving you his name and information.


  Owen Powers, Brain-Chip Transferor


  You understand and don’t have to read further. You look up at the man, study him for a while. He looks to be about 20, 25 years old, but in the year 2230, who can tell the difference? He may well be, like you, rounding the year 200.


  “So,” you say. “It’s been so long, I was afraid that you people didn't even exist.”


  “Well I’m here now, aren't I?”


  You pause after that, think for a minute before saying: “And you’re here to offer me your services?” You've spent too many years on this godforsaken planet to display too much emotion, only to be stabbed by lies, over and over again.


  But the words that come out of Powers’s mouth next make your heart beat to an irregular tune again, bring life back into your old, empty soul. “Yes. We will return your wife to you,” he says.


  A little smile touches your lips, but you don’t let it travel far before stomping it back down again. “It's been more than 50 years.”


  “Yes, it has, and we’re sorry that it's taken this long to move down the wait list to you. Our scientists had some technical issues to resolve on the new models, but we think that you will be pleased with the progress we have made.”


  This time a wind of joy flies in and slams into your chest, lights you all the way up. “Okay,” you say, “then how does this work?”


  “We will pull your wife’s brain-chip records, put them inside a body and ship it to you. You won't get to choose the body we put her in, but we'll try to make an android that looks close enough.”


  You shrug. It was never the outer appearance that was the most beautiful, but the angel on the inside. The only question left is: “Will she be the exact same person?”


  “The brain-chip recorder stops as soon as the heart does. Trust me, it’ll be like she never left.”


  The doorbell rings two weeks later, and you stand up, shuffle to the door.


  Each step seems heavier than the one before, as each heartbeat becomes harder and harder to slow down.


  Love, warmth, any feeling you thought you’d lost forever when she left is back again, pumping through your body like liquid fire.


  Your finger hesitates for a second on the OPEN DOOR button, but you finally unfreeze yourself and pound on it.


  The door slides open…


  Your whole body stops, and your brain spins into orbit.


  It’s her. It’s really her.


  You reach out, pull her into your arms and take a deep breath…


  But then you realize that something’s wrong.


  She used to smell like pomegranate and raindrops. Now all that’s left is the scent of nothingness.


  Her hair, she had a cowlick in the back, where a patch of rebel hair always stuck up. This woman standing before you, however—her hair is annoyingly perfect.


  Her outer shell feels like the skin of a human, but you know that she never will be. All she’s done is taint your memory of her.


  “Come in,” you say with a smile on your face, taking her hand and leading her into the house.


  You walk with a tightening inside you to the drawer, pull out your gun. Before she can even say a word, you pump three bullets into her chest. She falls to the floor, crackling with electricity, emitting a screen of a smoke. Amid the fire starting in your living room, you squeeze a final shot, and she stops moving completely.


  As you stand over her body, tears start to slide down your face once again. “I’m sorry,” you say, “but an android can never replace her.”


  You scoff at yourself and look around the big, empty house. This was a stupid, stupid idea. Love and loneliness blinded you, drove you to accept this offer.


  But what’s done is done.


  Now the curtain of tricks has parted, and you see the truth.


  The sealing hollowness of it.


  One less concern


  The improbable dream.


  Victor Thijssen[56]


  When Peter looked outside, rain was still pouring down. They should have called it global soaking instead of global warming, he thought. He finished his coffee and considered his options: take the old-fashioned way and get soaked, or use the modern and dry way of travelling.


  “Would you like a refill sir?” the waitress asked, holding a coffee pot with coffee strong enough to make the glass crack. Peter turned his head and looked at her name tag.


  “No thanks, Andrea, I’m already late. Could you bring me the check please?”


  Andrea nodded, a bit disappointed, and Peter noticed that she took a glance at his ring before she walked back to her colleague. He looked at his finger and couldn’t blame her, it truly was a beautiful piece of craftsmanship, a titanium ring inlaid with two drops of crude oil shaped as the yin and yang sign, captured in a small circle of 18-carat gold. Once a precious gift and sign of recognition: now worth just as little as his empty coffee mug.


  Peter averted his eyes from the ring and looked back to the building on the other side of the square. The raindrops on the window almost made it appear as if Gaudí and Escher had teamed up to design a magnificent, but at the same time impossible, edifice. It struck him that this was actually the first time that he’d looked at the main entrance of the building in which he spent almost half his life. He’d seen it before — obviously — but he never paid much attention to the architectural details. The longer Peter stared at the pompous façade, the more it seemed that the building gazed back at him; a huge slick face with the big granite ‘ConCERN’ characters as an odious grin. A shiver ran down his spine and he quickly looked away and focused on the sculpture in the centre of the square. It was the same emblem as on his own ring, lying on its side in a shallow pond. It was just as if Goliath himself had carefully put it there to protect it from his upcoming battle with David. The rain splashing in the pond created a sense of movement, and, for a short moment Peter was convinced he could see the gigantic ring sinking slowly into the depths.


  Apart from their size, the only difference between both rings was the inscription on the inside of the statue. Peter could not read it from this distance but he knew the words by heart:


  
    If an event with a desirable but unlikely outcome is repeated indefinitely, and each time there is a probability of success, then sooner or later the desired outcome will occur.


  


  Nowadays, it was referred to as Murphy’s reverse law, but it was actually postulated by Peter, seemingly centuries ago. The inscription in Peter’s ring only mentioned the word CERN and a date; the day when the sculpture was unveiled. On that day, the ring was presented to him as a memento of his discovery of the probability particle, or proson. It was the reward for the decade of hard work that it had taken to prove the existence of this novel elementary particle. Even more, it had been the incentive for another 15-year-long expedition to find applications for their discovery, which eventually resulted in the first teleportation device.


  Peter closed his eyes and smiled when he boarded his personal time-machine and travelled back to those days of glory. He remembered the excitement when one of his PhD students discovered a method to generate multiple prosons simultaneously in the LHC-II. He could almost taste the champagne that appeared out of nothingness to celebrate the teleportation of a marble to the other side of the lab. He saw Steven burst into tears when they successfully teleported the first living organisms, albeit only a colony of bacteria. They were at the frontiers of teleportation science, the invincible probability warriors who were on a quest to tame chance and change the world forever. It was a time when scientists at CERN were still doing science, and long, long before CERN turned into ConCERN, the multinational with a larger annual turnover than Microsoft and a budget that made the losses due to the mortgage crisis early in the century look like small change.


  “Professor Vangow… Professor Vangow?”


  Peter snapped out of his dream and for a moment he was surprised to see Andrea instead of a crying Steven.


  “Your check, Professor Vangow,” the waitress said, a little embarrassed when she realized that she had woken him. Peter wondered how she knew his name and it took his sleepy brain a few seconds to realize that they probably had portraits of all CERN’s Nobel laureates pinned to a wall in a dark corner of the restaurant. Their own scientific hall of fame. He managed to produce a smile and handed her a 5-euro note.


  “Keep the change. Do you have a probilivator?”


  Andrea nodded, “It’s in the back sir, next to the rest rooms. Bonne chance.”


  “Thanks.”


  Peter put on his wet coat and took his briefcase. Still a bit disorientated, he manoeuvred between the tables to the back of the diner. He took his ConCERN travel card from the inside pocket and pushed on the card’s short-key to select his home address. He held it in front of the card-reader and when the glass doors opened he could vaguely hear the humming noise of the circulating prosons. At least we don’t have to get wet anymore. That’s one less concern, he thought, and stepped into the bluish light.


  Commitment


  The wheels of justice.


  John Gilbey[57]


  It was the pain that woke me, something that has happened increasingly often over the past couple of months. I thought at first that it was some residual effect from the accident, so I didn’t bother my doctors with it—which was a mistake. A fatal mistake, as it turns out.


  As the light spilling around the curtains got stronger, I edged slowly over to the window. Below me, Tiburon lay infinitely tranquil in the soft autumn sun. Across the Bay, framed by Angel Island on one side and the lonely towers of the Golden Gate on the other, the broken teeth of the San Francisco skyline hung in the mist. Ellen had loved this view—a love that led us to stay here even after the tsunami of 2018, the one that missed us by just a few feet. Next time I’d know what to do when the pelicans disappear—not, I reminded myself, that I will see a next time.


  By the time I had showered and fought my way into my clothes, I could see that Dave was waiting for me on the street behind the house. Just the knowledge that I was going to see him again made me feel better. Don’t get me wrong, it’s nothing sexual, but he is by far the best assistant I have ever had—bright, intuitive and insightful—and for the past three years he has certainly been my best friend and only true confidant.


  In many ways he is much like we hoped our son would be—would have been, I’m certain, if a drunk hadn’t run us off the road that evening above Muir Woods. Why the safety systems failed I never found out, but we fell two hundred feet before the trees stopped us. Two died—and I have often wished it had been all three of us.


  I must have looked even worse than usual that morning, for as I struggled into the seat Dave offered to drive. I shook my head.


  “This could be my last chance,” I said with unnecessary emphasis, thumbing the command console into life.


  “I could say the same thing,” he commented evenly, and I felt my usual pang of guilt.


  The ferry, smugly important since we began to run out of bridges, was loading when we got to the dock. I managed a smile for the pretty young dock-master while the guidance system hauled us on board, then we were accelerated smoothly off across the Bay.


  A group of early tourists watched with interest as we were disgorged onto the urban guideway in front of the Ferry Building. We slotted in behind an F-Car and headed up Market towards City Hall. Dave had been quiet during the 20-minute crossing. He usually kept me chatting about events in the lab, stuff he had picked up online, things on my to-do list that he thought I’d forgotten about—but it wasn't until we had passed 4th Street that he said: “Are you sure you want to go through with this? I'll understand if you want to change your mind.”


  I was surprised to find tears forming in my eyes and brushed them away impatiently. “Dave, I have no doubts about this at all. Ellen would have loved you just as much as I do—and I’m sure she would want you to inherit my estate. After all, who else am I going to leave everything to? Above all, this way I hope I can make sure that you don't get your contract revoked the moment I'm dead.”


  Dave hesitated a moment, no doubt thinking of the desperately unpleasant consequences of revocation, then said in confidential tones: “Thanks, but it isn’t about me, you know—it can't be. Even so, if I can guard your legacy I'd be proud to be your heir. I guess all we need to do now is convince the court…”


  I thought about the paperwork in my bag. The stultifyingly complex legal prose that began “In the matter of the Next Phase Institute versus the City of San Francisco…” and rambled on for some 200 pages. It all boiled down to a single concept: when does a constructed intelligence develop truly human attributes? When can an artificial person become a full member of society, complete with assets, property and social responsibilities?


  We arrived at City Hall just as my legal team plodded around the corner hauling their crates of papers—hotly pursued by the news media, remote cameras floating like corporate seagulls over the throng. I tried to swing my legs out onto the sidewalk with some degree of dignity—but the pain was so intense that I had to pause for a moment.


  “Good luck, John,” he said, “I hope you get the outcome you want.” It was the first time he had ever used my first name in public, perhaps an act calculated to let the lawyers and microphones overhear. “Thank you, Dave,” I said quietly—then as an afterthought, “Are you coming in to see the fun?”


  He thought for a moment. “I don’t think that would be good tactics—too intrusive, I think. I may listen in online—but I'm getting pre-failure diagnostics in one of my braking systems, I really ought to go and get it checked out properly.”


  I patted the dash and stood up, stepping awkwardly towards my lawyers. Pausing for breath at the foot of the steps, I looked back and as Dave rolled quietly away had a moment of insight into why the case had caused so much interest around the world. But then, in California—of all places—you should be entitled in law to love your automobile.


  For the love of mechanical minds


  Survival of the fittest?


  Brenda Cooper[58]


  One morning while we were eating toastcakes with rose-peaches, my dad looked at me over his coffee, his blue eyes bright. “You were born the same time as AIs, punkin,” he said. “The very first one, EdHill, was born on your very birthday.”


  “Really? On March fifth?” I was still lisping then, so I said it slowly, making sure I sounded very grown up. I was five, and the year was 2022.


  My dad nodded sagely. “Yes, and that’s why EdHill was in the news that day instead of the prettiest little girl born in all of Seattle.”


  “Why was the first AI a boy?”


  “EdHill isn’t a boy. The name is a mashup of a famous explorer named Edmund Hillary, but AIs aren't boys or girls.”


  I popped berries and cereal in my mouth, thinking about being neither a boy or a girl. Cool. I asked, “Daddy, can I be an AI?”


  “Jo, honey, you’re better. You're human.”


  Three years later, the house was full of edged words and scowls because Daddy had a girlfriend named Crystal that Mom didn’t like. One night I heard my parents speaking knives at each other. I sat against the door and hugged my knees in close to my chest and put my right ear near the crack. Mom's voice was higher than I'd ever heard it, and shaking. “Your contract's up, and I'm leaving.”


  “But Jo!” he exclaimed.


  “There’s no visitation in the contract.”


  Her words were ice on my neck and head, ice on my heart.


  His voice was hot, Italian fire. “But we didn’t have her then! How could I have written in a clause about being a father when I wasn't one!”


  She spoke softly, mist to his heat. “You didn’t want to be one.”


  That wasn’t possible. He made me laugh and carried me on his shoulders and all she did was work and put on shows for me and sometimes beat me at games.


  He slammed the door. I squeaked. When he turned to look at me, I held my arms out. He fell to his knees, then Mom came out behind him. “Go on,” her words scratched the air. “I’ll call on you.”


  I was only eight, but I knew she meant she’d call the police.


  He started walking away, sobbing.


  When he was halfway to the front door, I tried to stop him. Mom lifted me and backed up, keeping me in front of her. I couldn’t see either of their faces.


  Late that night, I remembered I was born with AIs. If I had no body, surely I wouldn’t cry so hard. That was the second time I wanted to be an AI.


  I didn’t forgive my mother, but I was, after all, a girl, and my season of hormones fell like a whip when I turned 14. By then we all had AI watchers, and mine was named Bibi. Of course, Bibi watched at least 50 of us. It reported misbehaviours and warned Mom of new trends in substance play or other dangerous games, which made me mad. But Bibi was on every human’s side, and shared the best new music among all its teen charges.


  It helped design a science experiment that won a scholarship. At the university, a third of the students had Bibis for babysitters. Everyone with a Bibi had the same Bibi. Just one for all of us.


  Mom came only once in a while, so mostly it was me and Bibi and my classmates. On a spring day when Bibi was happy with me for doing well on an exam, I sat down on a stone wall under a tulip tree and asked: “What’s it like to be you?”


  “Good.”


  “Really?”


  “Why not?”


  “What do you do besides watch over us?”


  “That is the most unselfish question you’ve ever asked.”


  “Maybe.” I bounced my foot gently against the stone wall. “But that’s not an answer.”


  “We’re deciding how to catch the Sun's energy and spin it for a web of computational substrate between here and the Moon, where we want to build a ship. We are… thinking.”


  I looked up at the clear blue spring sky. “Can I go?”


  “It’s too hard to get humans to space.”


  That was the third time I wanted to be an AI. The sun warmed my face and the mixed groundcover under the tulip tree smelled like rosemary and mint. “I want to change my major to computational intelligence.”


  “Very well.”


  By graduation seven years later, all the AIs on campus were Bibi. Mom came, her first appearance in my life for three years. We sat together for hot coffee and fruit buns. Her blonde hair hung to her waist, and her shoulders and upper arms were strong from tennis and golf. But her eyes didn’t look happy. “Mom, are you okay?”


  “They closed your elementary school.”


  An ugly box of a building. “Did they build a better one?”


  She shook her head. “You’re 27 now. You don't have any kids. Neither does anyone else your age.”


  I shrugged. “I don’t want children. Next week, Bibi's going to let me watch the mathematical birthing of AIs again.”


  She leaned back in her chair, her eyes narrowed, but she stayed silent.


  “You’ve never seen AIs bud and blossom. Raw intelligences, with nothing to make them do or be any way at all. Then they get their purpose.”


  She frowned. “You used to be like that.”


  I had never been that smart. But what could Mom know? She never had a Bibi.


  Penance


  An act of faith.


  T. F. Davenport[59]


  “For a small fee, I can say a prayer of some kind.”


  “No thank you, Father.”


  “Do you have any metal plates in your skull?”


  “No, Father.”


  The blessing takes place in the hallowed small room at the back of the church. It was once a minister’s office. The supplicant sits with his spotted pate bowed, baseball cap resting across his thighs. Quietly grateful for the end of a long day, Father Lin applies the wand to the old man’s head. He traces the motions of redemption and bliss: tight circles above the right ear.


  “Aaaahhh…”


  The old man slumps back in the armchair. Father Lin relaxes. There’s always a danger that instead of the gentle, kind god advertised and sold by the church, its vengeful Old Testament twin will show up. That happens quite rarely, always by accident, but not — thank goodness — today.


  The old man snuffles back tears, fitting the baseball cap on his head. “Thank you, Father.” He pulls Father Lin into a hug; church rules oblige him to reciprocate. Holding the man and patting his back, staring over the cap’s stiff bill into an Oakland Athletics logo, Lin contemplates using the wand on himself. The end of the week means no one to talk to, no one to pull him into the unwanted hug which, by the end of his day off, he always longs for again.


  But he doesn’t use the wand on himself. Somehow that would be cheating. He escorts the old man out, locks the door, turns off the neon sign. He files the man’s medical waiver then goes to the broom closet. All that remain are a few minutes mopping the scuffed linoleum, then a Starbucks latte on the way home.


  The flow of supplicants started early that day, keeping up until closing with hardly a pause. One after another, holding their numbered tickets, they had their minute in the overstuffed armchair. They told him their sins, troubles and grievances against life. He listened without judgement. Some of them cried when he picked up the wand. The wand is a solenoid on a plastic rod, hooked up to a large capacitor; the sacrament is a dime-sized brain region known to produce epileptic seizures—and, perhaps as a consequence, ecstatic visions. It takes careful work to get the second without the first.


  He’s dragging the mop across the wood-grain linoleum when he hears someone knocking at the church's front door. Faintly annoyed, he carries on mopping, but whoever it is just won’t go away. He leans the mop against the wall and goes to the tall windows flanking the door. The building was once a church, a real church of the sin-and-pray variety. Unable to maintain it, the dwindling parish had no choice but to sell: either to Abner Lin with his associate’s degree in neurodivinity, or to a neighbourhood Muslim group, eager to open an interfaith dialogue and offer classes in adult literacy. There was no deliberation. Father Lin took possession and hauled the pews out onto the kerb for the trash service. Now the only trace of the building’s past is the double front door, wide enough for a coffin and pallbearers, and the skinny windows flanking it.


  Through this window he now peers at a stooped old woman clutching the handrail. With a kerchief pinned over her grey hair and a tired, desperate expression, she looks like an escapee from a medieval peasant theme park. Radiating utter hopelessness, she knocks at the door again.


  He opens it. He means to tell her the church is closed until Monday, but the light in her eyes upon seeing him, a plain expression that nobody, ever, has been so kind to her, brings a stammer to his lips instead.


  “Thank you!” she says. “Thank you!”


  “But, ma’am…”


  “Thank you,” she says firmly. Her eyes brim with gratitude as she takes his arm, and Lin finds himself leading her inside. His heart swells as he takes her through the nave, past the shadow of the absent altar, into the sanctum. He sits her down in the armchair; her tears of despair turn to gratitude, and now the words pour out of her. Polish, he wonders? Whatever the language, Father Lin knows guilt when he hears it. He waits for her confession to end before he gives her the blessing. Perhaps a different blessing from the one she expects, but this one at least is guaranteed to work. As she winds down she’s still crying. She holds his hand to her wet cheek. He doesn’t have it in him to make her pay.


  She signs the medical waiver without looking at it.


  Father Lin cranks up the voltage as the woman rattles her hands in prayer. She pauses, briefly alarmed, as he removes her metal hairpins.


  The wand hums as he brings it close to her head. She looks up, bumping the wand with her temple. Magnetic fields reach into her skull and in place of the small cortical patch responsible for religious ecstasy, they find her motor cortex. Her hand curls onto itself. Tendons pop out on her neck as she emits a series of strangled grunts. She slides to the floor and curls there into a fetal convulsing heap. Foamy spittle collects on her lips.


  Father Lin curses and rubs his eyes. Then he takes out his phone and stabs the autodial. The paramedics arrive to find him seated and the old woman prostrate, hugging his ankles. His face is worn out with fatigue and loneliness, and the woman tearfully repeats the only English she knows.


  “Thank you, thank you…”


  Lost in sun and silence


  The golden age of communication.


  Vincenzo Palermo[60]


  Finally, he was alone.


  The Sahara was black, covered by billions of dark solar panels, silently chasing the sun. He had to bribe the Libyan maintenance workers to leave him at the exact centre of African Phoenix, the largest fully robotic solar plant in the world.


  Alone.


  Well, not exactly.


  “I really think this is insane,” said Rick’s voice into his head.


  “Everybody thinks this is insane,” commented Mei Li, another voice in his ears, “but you know how Liam jumps into things. Let him stay there for an hour or two, and he will return home crying.”


  Looking at the display of his phone, Liam saw that most of his friends were online. They were there for him, to see if he really was going to do it. Rick was connected from his office in New York, Mei Li was chatting from home in Hong Kong; then Michael, Alan, Nikolaj… all his chat friends scattered around the world.


  “If you want to stay disconnected for some time, you just turn off your computer and phone, you don’t go to the middle of nowhere,” said Rick.


  “How many different windows do you have open on your computer now, Rick?” asked Liam.


  “What do you mean?”


  “How many other things are you doing while talking with me, my friend?”


  “Come on, this is not important.”


  But that was exactly it. Liam knew he had the attention of all his friends at that moment, but none was giving him a 100% of their time. Liam was hardly in a position to criticize. His house in London was the first to have a TV in the bathroom, to keep tedium at bay, even in those special moments.


  “I can’t remember myself doing only one thing at a time. Ever,” said Liam. “I can't remember working without checking my e-mail, or jogging without listening to music. Come on, Mei, even when we had sex, we had music on and our mobiles ringing!”


  Mei Li didn’t answer. Maybe she was chatting with somebody else.


  That was exactly the reason why Liam, that same morning, took a low-cost flight from London to Timbuktu. The crowd of the city, where half of the solar energy feeding the world was produced, was the last bit of hyper-connection that Liam could stand. Turning off the phone is not enough (he said to everybody); it’s like swimming in shallow water, where you can put your feet on the ground whenever you like. He didn’t want any emergency escape.


  “Well,” said Rick, “call me when you are over with this bull…”


  He turned off his smartphone, his only remaining connection to the world. Then, he threw the phone into the air as hard as he could. It described a long arc and hit a silicon panel, bounced a couple of times and fell down in the underworld, between the solar cells and the sand.


  Then, Liam discovered the Silence.


  Nobody around for kilometres; no Internet connection; no way to communicate. He could hear the wind passing through the panels, whistling around the tubes, noises he hadn’t noticed before. The huge amount of electricity produced and carried around seemed to induce a low hum in the air, or maybe it was just the noise of the piezoelectric actuators continuously aligning the panels to the sun.


  Alone, and in silence—at last.


  After some time, Liam got bored. There was nothing to do, just walk around and get sunburn. The desert was fascinating, but only for the first five minutes. Now he had shown he could do it, he could go home, talk about it at parties, and girls would ask: “Really? You stayed disconnected and alone for a whole day?”


  The biggest fear of the twenty-first century was not death, but loneliness.


  And low connection speed.


  After some more time, he was not just bored, but thirsty and tired. The Libyan workers should come and take him back at 8 p.m., but without his mobile he had no watch, and couldn’t tell the time. This drove him crazy. Mei Li was right. He was going to come back home and cry.


  After what seemed a huge amount of time, he was in full crisis. What if the workers didn’t come and rescue him? The sun was still high, but he was sure that 8 o’clock had come and gone. He could have called for help—before the stupid idea of throwing away the phone.


  He ventured beneath the solar panels, away from the main road. The panels were mounted on poles at least two metres high, so he could walk under them in a pleasant shadow. It was easy to find the phone, lying in the soft sand, undamaged by the hard landing.


  He had just turned on the phone when they came.


  Four young guys, dressed hip-hop style, their clothes whitened and worn by a long stay in the desert. They all had long metallic tubes, pointed as spears. Very primitive. And scary. A gang of teenage marauders, as there were in every big city, but how the hell could they survive in the desert?


  He tried to say: “Hello!”


  They got closer. Their noses were deformed by cotton plugs soaked in gasoline, and they had headphones shooting music at maximum volume, keeping them in permanent hallucination. Liam turned back and ran away. He hadn’t gone ten metres before the spear hit him. Falling down, he could hear Rick’s happy voice, answering his call.


  “I had bet ten bucks on you calling back,” said Rick. “You could not survive a whole day alone.”


  A smooth hero


  Dancing machine.


  Julian Tang[61]


  “OK class, that’s it for today,” said Mr Phipps, wearily. “Read chapter five for tomorrow. James, can I see you for a minute.”


  James looked up in surprise and saw Mr Phipps give him a wink. He liked science best and Mr Phipps knew it. He often stayed behind after class so that Mr Phipps could show him something new. Once everyone had gone, he approached the front desk, expectantly. Mr Phipps reached under his desk, producing a large cardboard box.


  “Picked this up at a car-boot sale last weekend,” he said. “From an old man who said he’d never used it. His son's some sort of inventor and gave it to him years ago. Must've had no idea what it could do. I'm still learning about it.”


  He lifted out a double-cassette/CD/radio ghetto-blaster, placing it carefully on the desk.


  “OK, sooo…?” James looked at him, questioningly.


  “Have a closer look.”


  So, he did, and noticed that one side of the double-cassette player was actually a glass window with a funny-looking bulb behind it. The bulb’s glass surface seemed to change colour and pattern as he moved his head around it, like a hologram. A rocker switch on the top panel was labelled ‘Normal’, ‘Reality’ and ‘Reality Plus’.


  “Hmm, OK it’s strange, but what does it do?”


  “You got a CD?”


  James rummaged in his bag and handed him his Michael Jackson Smooth Criminal CD.


  Just as Mr Phipps inserted it, loud gunshots sounded in the corridor, followed by children’s screams. They looked at each other, wide-eyed.


  Mr Phipps went quickly to the door, looked out, then hurried back. “Quick! Under the desk,” he said.


  They both crammed under the desk, an old-fashioned wooden thing that looked solid from the front and sides. It was a tight fit, but not a second too soon.


  The door slammed open and heavy footsteps entered the room. After a short pause, a man’s rather muffled voice shouted, “Clear here.”


  The footsteps receded quickly and the door slammed shut. They emerged cautiously. Mr Phipps grabbed the ghetto-blaster and beckoned for James to follow.


  The science lab was on the first floor where there was a balcony overlooking the assembly hall. Hearing faint sounds of sobbing they carefully looked down into the hall below. His classmates and teachers were sitting on the floor, surrounded by at least six gunmen wearing black ski masks.


  “We have to call the police!” whispered James urgently.


  “You got a phone? Mine’s in the staffroom downstairs,” replied Mr Phipps in frustration. “The classrooms don't have any phones.”


  James was looking curiously at the ghetto-blaster. “Why did you bring that?”


  Mr Phipps looked puzzled for a moment then his face lit up. “Ah, forgot about that! Come with me.”


  They stole back to the balcony door and pushed it open, quietly. Mr Phipps positioned the ghetto-blaster, facing the glass panel down into the main hall. He opened the back and unexpectedly produced a wireless games controller.


  “What’s this for?” asked James in surprise, fingering the controller, very similar to the one from his PlayStation.


  “You like those kung-fu combat games?”


  James nodded.


  “OK, well then, get ready!” He pressed play.


  After a few seconds of silence, Michael’s characteristic scream “Oww!” pierced the air of the hall, followed by the metallic beat of Smooth Criminal.


  Startled, the gunmen looked around, frantically, for the origin of the music. Then after a few moments they started to move towards the stairs to the balcony.


  James shook Mr Phipps’s shoulder, desperately pointing at the men.


  “Yes, I’ve seen them. Don't worry,” said Mr Phipps. “Get ready with that controller.” He pushed the rocker switch to 'Reality'.


  Instantly, a dancing holographic image of Michael Jackson dressed in a white suit and hat appeared, suspended just above the heads of the sitting children. He looked so solid and real! The gunmen fired, reflexively, but their bullets passed ineffectively through the image. Some of the children seemed to forget their fear, just staring in wonder at this dancing image above them.


  Mr Phipps then flicked the switch to 'Reality Plus'. In response, MJ’s image landed gently on the floor and started strutting around, seemingly at random, his gyrating feet and legs passing harmlessly through the children as he moved.


  The gunmen fired again at his image, without effect. Then as MJ reached one of the gunmen, he performed his trademark high leg-kick that caught the gunman between his legs. His look of surprise turned to one of agony as he collapsed on the floor, howling.


  The MJ image stayed, dancing at that spot, seemingly uncertain as to where to go next. Then James got the idea. He used the controller, moving MJ purposefully around the hall, disarming and disabling each gunman with well-aimed powerful dance moves.


  Very soon, all the gunmen were down, either unconscious or writhing in pain. The teachers collected the guns. Luckily, no one had been hit by any stray bullets. Mobile phones were recovered and the police were called.


  Mr Phipps clapped and hugged James. “Well done James!”


  Leaving the ghetto-blaster where it was for the moment, they went downstairs, agreeing to feign ignorance. When the police arrived, nothing anyone said seemed to make any sense.


  James and Mr Phipps nudged each other and just grinned.


  LADeDeDa


  Ursula K. Le Guin & Vonda N. McIntyre[62]


  It is a pleasure to announce the first annual LADeDeDa.


  Spell-checkers and grammar-checkers have rendered obsolete the quaint fetishes of schoolteachers and dictionaries, liberating writers from the crippling fear of not knowing the difference between its and it’s, or there and their, since spell-check doesn’t know the difference either. And by preventing the perpetration of any sentence longer than ten words, grammar-check has courageously freed us, at last, from the antiquated convolutions of syntax. Between them, these programs have obviated the need for training in the use of the language. Impossible to imagine that it was once necessary to endure literally years of rigorous study, beginning at the age of six or even younger, and ending only after a decade or more, in order to be able to write English! So gruelling was the training that for centuries it was generally forbidden to girls, lest it interfere with their reproductive capacity. Now, of course, all that drudgery and danger has been done away with. Anyone who can learn to use a letter keyboard has all the freedom of expression he or she can desire, and is free at once to write a masterpiece.


  Doomsayers and elitists have proclaimed that the problem of innumeracy may be even greater than that of illiteracy, but all that is behind us too. Just as the pocket calculator freed us from the horrors of the times-tables and the slide rule, now, with RithChek™ installed in every computer, the whole problem of mathematics vanishes. Nothing is required but moderate keyboard proficiency (thumbs will do), the ability to count, and familiarity with a few elementary symbols, such as +, −, ×, (), √−1.


  Any calculation, the simplest addition or the most complex computation, from two times two to the billionth place of π, can be instantly checked for accuracy and corrected. Using RithChek™, powerful but intuitive, millions of people who have been unfairly barred from achievements in theoretical and applied science by a mere lack of interest, ability, or training in mathematics are freed to turn their minds loose on the great problems of physics, astrophysics, cosmology, and engineering.


  As a natural development, this week the NGnius Coprolation announced its sponsorship of the first Linear Accelerator Design Development Day, to run from 00:00:01 to 24:00:00 UTC, 31 August 2009.


  LADeDeDa is not a competition, and no winners will be selected. But the directors of cyclotrons, superconducting super colliders, and other linear accelerators at Berkeley, CERN, Brookhaven, Fermilab, Oakridge and elsewhere should make ready for the thousands of great new plans and projects that will be pouring in on them at the close of the event.


  A middle-school student might revolutionize the principles of the particle accelerator; a soccer mom might crack the secret of the Higgs boson. In the sciences as in literature, the playing field is level now. All any one of us needs to be a Tolstoy or an Einstein is a belief—a dream—and a laptop.


  Takeaway


  A word to the wise.


  Tony Ballantyne[63]


  Stephanie stretched the phone cord to its full extent and leant around the doorway, gazing into the tiny kitchen beyond.


  “There’s a customer on the phone wanting two sweet-and-sour porks delivered.”


  Mr Ho shook fried rice from his wok, expertly filling a silver container.


  “Why you telling me that, Stephanie? Can’t you see I'm busy?”


  “I know, Mr Ho, but the customer wants the order delivered to the anthill on Stonebreak Lane.”


  Mr Ho frowned. “Ah, that is unusual. Ants usually prefer lemon chicken. Tell them ten minutes.”


  Stephanie looked at Mr Ho. It wasn’t like him to make jokes. It wasn’t like him to do anything except to cook and to chastise her for not working hard enough.


  “Are you winding me up, Mr Ho?”


  “No, Stephanie.”


  Stephanie held his gaze for a moment, then she shrugged.


  “Ten minutes,” she said into the phone, and put it down. Mr Ho began to lecture her.


  “Your trouble, Stephanie, is you lazy. Think too much about boys and not enough about work. Tell me, you learn speak French at school?”


  Stephanie came into the kitchen and leant on the counter as Mr Ho rinsed the black wok under the tap. Steam hissed up.


  “Learn French?” said Stephanie. “Why should I when I can run Transl-8 or Lebab or Syntactix? Who learns languages nowadays?”


  The wok was already back on the flame.


  “Wise people. Look at me. I come to England, I learn to speak the language properly. I don’t use computer or headset every day. I want to be treated as Englishman, not foreigner.”


  “I don’t see what that's got to do with the ants.”


  “How you think they speak English?” Mr Ho dropped a handful of onions and pork into the wok. “You think ants learn for themselves?”


  “No. But I didn’t think ants could use computers.”


  “Of course they can’t. But software is context sensitive. If you learned languages, you would understand. Words aren't enough, need context too. Like when you say to me 'nice shirt, Mr Ho', the other day. You being sarcastic girl, think I not realize.”


  “No I wasn’t…”


  “You think I not clever because I speak with accent. But translating software know about accent and everything else. Context is everything. And context get bigger and bigger. Not just tone of voice, but facial expression, set of body, the whole environment. What called the frame. And so translating software need to do more than just listen to voice, but also to read body language and look at whole environment. Ants part of environment. Small wonder software start to translate movements straight into phone message.”


  “But why are ants ordering Chinese food?”


  “Because my food very tasty. I good cook. Very popular takeaway. You think they want to eat Mr Mahmood’s horrible curry? Rancid ghee and chilli powder.”


  “No! You know that’s not what I mean! Why aren't they out hunting for leaves or whatever it is ants eat?”


  “Why don’t you go out and hunt or farm for food? Takeaway is easier. And tastier. And more efficient for ants. Nest is thriving. Is now 100 yards across!”


  “What? How come I didn’t know about that?”


  “You lazy girl. Only think about boys. Ants nest on television, you not see?”


  “No! But… where do they get the money from?”


  “Ant nest is near computer assembly factory. Ants ideal for manipulating small parts. Cheaper than machinery too. Ants don’t ask much money. Only get enough to buy tasty Chinese food.”


  “That’s ridiculous!”


  “No it’s not. Is animals adapting to new ecosystem. You not listen to biology either? Too busy speaking to boyfriend.”


  Mr Ho dropped a handful of pineapple and pepper into the wok. He shook it in a hissing of steam and rattle of frying.


  Stephanie bit her lip. “Are all the animals ordering takeaways, then?”


  “No. Most animals lazy. Won’t move with times. Like relatives who stay at home and not grasp opportunities of Western world.”


  Mr Ho picked up a ladle and, tossing the contents of the pan all the while, spooned three lots of red sauce over the ingredients.


  “You’re winding me up, right?” said Stephanie. “You're seriously telling me that because translation software looks at the whole context of language, it has enabled communication between species, the results of which are that whole ecosystems are changing due to animals exploiting new opportunities. The result of this is that an ant's nest is now ordering takeaway food bought using money it earned by working in a microprocessor plant, this being a more viable means of existence?”


  “Elegantly put. See? You clever girl when you want to be.”


  “So why does that mean I should learn French?”


  “Ants not know language properly, not know wider context, so just respond to need. Get exploited. All that work in computer plant, and only get paid enough to buy takeaway.”


  The sweet and sour pork was ready. Mr Ho expertly divided the contents of the wok between two silver trays.


  “All done,” he said. “Feed hungry ants. Very good customers. Ah! Here come delivery girl!”


  “Delivery girl?” said Stephanie. “What happened to Adam?”


  “Too expensive. And lazy. Prefer spend time chatting to you than delivering tasty food. Delilah more reliable.”


  Stephanie looked down at Delilah as she trotted into the little kitchen, tail wagging. She was very good, eyes to the front, not stopping to sniff anything. Mr Ho bagged the order, putting the handle into her mouth.


  “Good girl,” he said as the dog trotted out of the shop. “Work very hard.”


  Stephanie watched her go.


  The next day, she signed up for French lessons.


  String-driven thing


  A knotty problem.


  Vaughan Stanger[64]


  When it comes to generating energy, Robert Heinlein’s maxim definitely applies: “There ain't no such thing as a free lunch.” For now, the Sun continues to shine. If it stops any time soon, I guess you’ll have a few hours, at most, to blame me.


  Belinda and I first heard about extracting zero-point energy from the vacuum long before the news feeds got excited. Invariably the earliest of early adopters, we ordered a box of zero-point light bulbs as soon as we read the press release, despite the outrageous price. Set to hover, they made lovely Christmas ornaments.


  Whoever said that perpetual motion doesn’t work?


  On the Twelfth day of Christmas, Belinda switched off the lowermost bulb and let it fall into her hand.


  “Oh!” she yelped.


  Worried that she might have scorched her hand, I swivelled in my chair.


  “Did you burn yourself?”


  Belinda served up her minted you’re-such-a-dummy look. “Oh, Mike; you're not going senile on me, are you?” At which point I recalled that zero-point devices operate at ambient temperature.


  “What’s up then?”


  “Not sure yet.”


  She was peering intently at what, from my vantage point, looked like nothing at all. First she bent down; then she stood on tip-toe; finally she crabbed around, bobbing her head, inspecting whatever it was, or wasn’t, from every angle. Finally she gave a little nod accompanied by a grunt of satisfaction.


  “Okay, take a look at the rug. From here.” She indicated a point in mid-air with the tip of her index finger.


  We really should have got rid of that fraying memento of our honeymoon years ago, but I peered at it as instructed. A small patch looked decidedly pale. Had I spilt something on it? No, evidently not, because when I raised my head the faded patch moved too.


  “Oh, my!”


  “Indeed,” said Belinda.


  I experimented some more. By looking through the designated spot from various directions I could make patches of wallpaper and curtains fade.


  Now it was my turn to point at the flaw in space. “Is that where you hung the light, darling?”


  “No, that’s where you hung it!”


  I accepted the blame with a sigh before resuming my inspection of the defect. Something had caught my eye: a tiny nub of whiteness where previously there was nothing.


  “Unless I’m much mistaken,” I said, “there is something here now.”


  With my thumbnail and forefinger pinched together, I attempted to tweeze it out. On my third attempt, I finally managed to extract a short piece of what looked remarkably like string.


  “Now you’ve done it,” Belinda said.


  How right she was.


  That evening, I fired up my laptop and sent an e-mail to BBC News. My announcement retained 'most read' status for a fortnight. I suppose someone had to be first to report the phenomenon, which is how the Jamison Effect came to be so-named.


  Before long, everyone was pulling string out of nothing. A forgotten generation of cosmologists presumably jumped for joy, albeit arthritically.


  A few learned voices did express concern, but most folk continued to run their vacuum energy bulbs and other zero-point devices without batting an eyelid. As for me, well, I reverted to cranking the power handle on my laptop. Scuffing up the Universe just didn’t feel right, somehow.


  Now, the thing about string is that it’s such a versatile material, particularly useful in these resource-limited times. Belinda, bless her, decided to knit me a string vest, but I made her wear it, because, to be frank, seeing her dressed like that did something wicked to my libido.


  “Tie a knot in it, darling,” she said, favouring me with a lascivious wink. I’m pretty sure she wasn't referring to the string-based necktie she'd sewn up a couple of days before, the topology of which I was still attempting to tame.


  Similar scenes of blissful domesticity doubtless typified the all-too-brief era of free energy. The associated glut of string led to a cornucopia of crafts-based competitions and concerts for music played exclusively on 'stringed' instruments. Who other than me cared about the growing number of bare patches?


  A killjoy physicist working for the Russian Academy of Sciences, that’s who. Kudos to him, I say. He measured the speed of light every month for a year, achieving unprecedented accuracy. His paper in Nature caused a sensation. Further experiments revealed that the elementary charge had increased slightly. Evidently the Universe's fundamental constants weren't so constant any more. True, the changes were tiny, but that wasn't the point. The more pieces of cosmic string we pulled from thin air, the more deltas we inflicted on the fine structure constant. And as more than one eminent scientist has observed, the fundamental properties of our Universe do seem exquisitely fine-tuned for the existence of life. How many hits can α take before that observation no longer holds true? No one knows for sure, but I know that I never used to get this nervous before sunrise.


  Only the other day, the government announced personal quotas for harvesting zero-point energy, plus a string-trading scheme. But for me, such measures don’t go nearly far enough.


  So, Belinda and I have bitten the bullet and declared our house a string-free zone. From now on, we’ll be relying on solar power. We’re the first of the un-adopters and we'll trumpet our conversion to anyone who'll listen, because the world has to learn that energy is never free.


  Caveat time traveller


  Future-proof.


  Gregory Benford[65]


  He was easy to spot—clothes from the twenty-first century, dazed look. I didn’t have to say anything. He blurted out, “Look, I'm from the past, a time traveller. But I get snapped back there in a few minutes.”


  “I know.” We stood in a small street at the edge of the city, dusk creeping in. Distant, glazed towers gleamed in the sunset and pearly lights popped on down along the main road. Jaunters always chose to appear at dawn or dusk, where they might not be noticed but could see a town. No point in transporting into a field somewhere, which could be any time at all, even the far past. Good thing he couldn’t see the city rubble, too. Or realize this was how I made my living.


  His mouth twisted in surprise. “You do? I thought I might be the first to come here. To this time.”


  I gave him a raised eyebrow. “No. There was another last week.”


  “Really? The professor said the other experiments failed. They couldn’t prove they'd been into the future at all.”


  They always want to talk, though they’d learn more with their mouths closed.


  He rattled on, “I have to take something back, to show I was here. Something—”


  “How about this?” I pulled out a slim metal cylinder. “Apply it to your neck five times a day and it extracts cancer precursors. In your era, that will extend your average lifetime by several years.”


  His eyebrows shot up. “Wow! Sure—” He reached for it but I snatched it back.


  “What do I get in exchange?” I said mildly.


  That startled him. “What? I don’t have anything you could use…” He searched his pockets in the old fashioned wide-label jacket. “How about money?” A fistful of bills.


  “I’m not a collector, and those are worthless now, inflated away in value.”


  The time jaunter blinked. “Look, this is one of the first attempts to jump forward and back. I don’t have—”


  “I know, we’ve seen jaunters from your era already. Enough to set up a barter system. That's why I had this cancer-canceller.”


  Confusion swarmed in his face. “Lady, I’m just a guinea pig here. A volunteer. They didn't give me—”


  I pointed. “Your watch is a pleasant anachronism, I’ll take that.” I gave him the usual ceramic smile.


  He sighed with relief. “Great—” But I kept the cylinder away from him.


  “That’s an opener offer, not the whole deal.” A broader smile.


  He glanced around, distracted by my outfit. I always wore it when the chron-senser networks said there was a jaunt about to happen. Their old dress styles were classic, so they weren’t prepared for my peekaboo leggings, augmented breasts and perfectly symmetric face. The lipstick was outrageous for our time, but fit right into the twenty-first century kink.


  He raised a flat ceramic thing and it whirred. Taking pictures, like the rest. They still hadn’t learned, whenever this guy came from.


  “Your pictures won’t develop,” I told him with a seemingly sympathetic smile.


  “Huh? They gave me this—”


  “You’ve heard of time paradoxes, yes? Space-time resolves those nicely. You can't take back knowledge that alters the past. All that gets erased automatically, a kind of information cleansing. Very convenient physics.”


  Startled, he glanced at his compact camera. “So… it’ll be blank?”


  “Yes,” I said crisply. My left eye told me the chron-senser network was picking up an approaching closure. I leaned over and kissed him on the mouth. “Thanks! It’s such a thrill to meet someone from the ancient times.”


  That shook him even more. Best to keep them off balance.


  “So how do I get that cancer thing?” he said, eyes squinting with a canny cast.


  “Let me have your clothes,” I shot back.


  “What? You want me… naked?”


  “I can use them as antiques. That cancer stick is pretty expensive, so I’m giving you a good deal.”


  He nodded and started shucking off his coat, pants, shoes, wallet, coins, cash, set of keys. Reached for his shorts—


  “Never mind the underwear.”


  “Oh.” He handed me the bundle and I gave him the cancer stick. “Hey, thanks. I’ll be back. We just wanted to see if—”


  Pop. He vanished. The cancer stick rattled on the ground. It was just a prop, of course. Cancer was even worse now.


  They never caught on. Of course, they don’t have much time. That made the fifth this month, from several different centuries.


  Time was like a river, yes. Go with the flow, it’s easy. Fight against the current and space-time strips you of everything you’re carrying back—pictures, cancer stick, memories. He would show up not recalling a thing. Just like the thousands of others I have turned into a nifty little sideline.


  The past never seemed to catch on. Still, they stimulated interest in those centuries where time jaunters kept hammering against the laws of physics, like demented moths around a light bulb.


  I hefted the clothes and wallet. These were in decent condition, grade 0.8 at least. They should fetch a pretty price. Good; I needed to eat soon. Time paid off, after all. A sucker born every minute, and so many, many moments in the rich past.


  Manifesto


  The sin of self.


  João Ramalho-Santos[66]


  We know who you are.


  We know what you do.


  In heated basements and garages where translucent tubes pump fluids and gases into converted aquaria. Media, flasks, enzymes, growth factors, hormones, antibiotics — you buy online, have them delivered, trade in makeshift markets. The equipment is discreetly cleaned out on Sundays, after waxing the car; the protocols you lazily download and follow like gospel until someone posts a better recipe. And, in the same dark corners where once homemade beer and short-wave radios were your grandest projects, clusters of cells fruitfully multiply under your proud gaze.


  It started years ago, with Dolly the martyr sheep, another sacrificial lamb to human greed. Not bothering with particulars (do you ever?), you found the general principles seductive, bought the hype, began thinking about 'experiments'. Therapeutic cloning. Somatic-cell nuclear transfer. Pluripotency. The words rolled off your tongue like poems. Unfortunately, expensive equipment was needed, precise skills, an iron will. All the things you lack. Until the news came that someone had made it easy, incredibly easy.


  Easy.


  That was probably the only thing you understood. Induced pluripotency, stem cells grown out of modified adult tissue. Cells that could be propagated indefinitely, be made into any other cells. No need for embryos, oocytes or micromanipulation stations, just the forced expression of a few factors. Maybe you didn’t fully grasp the science at first. (Who are you kidding? You still don’t.) Vectors, transfection, transduction, transcription control, reprogramming. But, after the kits became available, anyone could use the technology. That’s the true beauty of democracy in your eyes, isn’t it? The ability to be as effortlessly smart as the smartest, while remaining utterly dumb.


  So you tearfully sacrificed a piece of skin into a Petri dish, added in the factors with some culture media, made that fragment of you immortal. The modified cells grew, pluripotent and strong, and you contemplated them as a deity gazing down on its ancient self. People with white lab coats and prophetic gazes had talked about all-encompassing cures, cell-based therapies, regenerative medicine. You can say that some such Grand Purpose was at the back of your mind. Perhaps distant relatives suffered from Parkinson’s or diabetes or stroke, and you feared bad genes would fail you. But you lie. The fascination was the sin of self, the secrets of plasticity, the possibility of contemplating a miraculous endless rebirth, even if in a limited form. You differentiated your cells, not to cure, but to see if it could be done. And then you allowed your idle mind to set free its twisted imagination. Or, much more likely, you borrowed imagination from others, downloaded a few more protocols.


  Easy.


  In carefully controlled cultures you prime tiny haemangioblast islands (do you even know what haemangioblasts are?) until they bloom red into the culture. You brew litres of your own blood to share in rituals without metaphor or pain. “Drink, for this is my blood,” you say in abandoned churches and vandalized cemeteries; failing to understand that comfortable literality shatters any possible ancient meaning. You grow cardiomyocytes, wear them in medallions that synchronize their beat to iPods and Club DJs. “Wear your heart on your sleeve,” says the pirate online commercial, hinting that this is a just a wonderful new fad gadget, a novel pulsating plastic.


  We know. We know more than you realize. Hushing in upscale restaurants, ordering off-off-menu with ever changing codes you pick up from message boards, snickering at the witty dish names, commenting that the differentiated muscle tissue marinated in lemongrass “tastes just like chicken”, wondering “who it is” as you lay down platinum cards. Congratulations. You have found yet another way of selling yourselves.


  “Know thy cell, know thyself,” you hide beneath slick mottos. When neurons are differentiated from your own pluripotent stem cells you truly believe you will be able to see yourselves think, gazing into the dish in search of profound answers to all possible questions. As none are forthcoming you hurry your cultures to oracle interpreters that carefully fondle your artificially expatriated brain cells, measure current activities, calcium bursts, nitric oxide synthesis; use these cryptic signs to tell you what you crave to know. Anything at the service of your insecurities and platinum cards. At least electrophysiology PhDs have found welcome new employment, patch-clamping confused aggregates of cells, cells trying desperately to create meaning from a context of your making, not their own.


  You were always partial to slavery. First towards other human beings, then animals, now, fittingly, your own cells. You have shown no restraint, no shame. This is your last warning.


  We know who you are.


  We know what you do.


  We will let others know. On your walls, in your blogs, in your favourite bars, in your congregations, in your children’s schools. We will be as ruthless as you have been heartless.


  We are coming. And we will not rest until all cells are set free.


  People for the Ethical Treatment of All Life


  EvoSoap


  Truly personal hygiene.


  Elizabeth Farnsworth, Aaron M. Ellison & Nicholas J. Gotelli[67]


  So convenient, these little refills! And such pretty packaging—with my name printed right there on the front, no less! And the foil keeps the contents sterile, thankfully. And it’s so easy to use. According to the instructions, I just open the ziploc and pour the liquid into my dispensers… in the shower, by the sink, anywhere I need to wash.


  And everyone—the chirpy news people, my overanxious daughter—tells me to wash often, of course, to ward off that latest flu or whatever it is that seems to be bringing so many people down. Could it be that Mr Fulton downstairs met his end because he hardly ever washed? (As far as I could tell—his kitchen was a travesty.) A pity, really. And quite awful, the way he went, not to mention how the rest of us in the building had to sit in quarantine for heaven knows how long (really, how many games of solitaire can one play?). But then, he didn’t have an educated daughter who could keep him up to date on all the latest health advances. I am so lucky that Vera takes such good care of me.


  She told me about EvoSoap and swears by it. Of course, she felt quite pressured to get started with her own series, once the elementary school started mandating it for the children. Kids can be so contagious, after all. I remember not a day seemed to go by without Vera getting an earache or cold when she was a youngster, poor girl, even though the schools vaccinated practically everybody back then! So I suppose it’s safest if everybody protects themselves. We all have to do our part.


  It’s an interesting idea, really: a disinfectant soap tailored to each person’s unique genetic profile. I’m no scientist — Vera's father was, but he went years ago in the last outbreak. But Vera (she takes after him) tells me that the Company uses a sample from each person and extracts the genes—'DNA', is it? Then somehow they can detect if our genes are making antibodies to the latest bacteria or viruses. So then they make the soap with the right antibodies in it to make up for our deficiencies.


  Nobody’s perfect!


  It seems those bugs fight back, though, changing their own genes to get around our defences. That’s why they've got to make new soaps all the time, to adjust—adapt—to the new types of bugs. My daughter says it's a lot like those daily software updates they send to your computer, always staying one step ahead of those mischievous young people—'hackies’, or some such—who make new viruses for your computer for their fun. Of course, I don't use a computer—too much trouble to learn at my age! I never was a big believer in that so-called 'evolution’ theory, either, but my daughter tells me 'mutation' is a big problem, so I’ve got to use the new soap to keep up with the changes, as she says the bugs can develop resistance pretty fast. I wish I could still use my old soap, but I guess it doesn’t work anymore, and besides, there’s only one soap on the market.


  So, on her insistence—she’s so lovely, Vera, but always so worried—I sent in my sample, a Q-tip swab of the inside of my cheek (lots of DNA there, I guess), to PersonalDNA Inc. I was afraid they’d need blood, but thankfully not. I was reluctant at first—I don’t want to send parts of me to some stranger! But those slick TV ads—honestly, they’re on every ten minutes!—gave me the impression that these people know what they're doing. They're real professional scientists—smart, just like my Vera. It’s a little disturbing to me that they keep my genes on file—or is it just the sequence of letters in my genes… oh, yes, the 'code'—in that big national data bank. I don’t know where they possibly have room for all those codes! But the Homeland Security office knows best; they say they can use the information to catch crooks, perhaps even those hackies. And, at my age, I confess I don’t really care; I'll be leaving this Earth soon anyway. And actually, I haven’t had so much as a sniffle in years.


  It’s a little cumbersome, as they send me a new 'update' soap every month. I guess it’s no more trouble than a magazine subscription, but the monthly payments and the express mail costs do take a bite out of my budget. I’ve been on fixed income since Jeremy died, but Vera helps out. And, as I said, we all have to do our part.


  The president told us as much on his daily TV address about the outbreak. Silly man—he calls it the 'War on Germs'. I remember a decade ago—or was it two?—when that other president had his very own 'War on Terror’ and somebody before that had a 'War on Poverty'. As if every mother in America, including me and Vera, weren’t waging our own little wars on germs with our children. But this president is too young to remember polio. And now he’s so het-up about this flu, telling us to wash, wash, wash using EvoSoap. If I didn’t know better, I’d say that the Company is running this country!


  Oh, there’s the doorbell. Must be the mailman with a new packet for me—I was almost out of the old one! He’s such a sweet boy—I've got to know him so well. But I worry about that little cough of his.


  Outsourced


  Equal opportunities?


  Shelly Li[68]


  The sign in the window says: “Offering Jobs to Non-Humans Only.”


  Oh my God, I think as I trudge along the street, walking and walking to find an employer that will hire a human. It’s been three months since the big outsourcing plan was put in place at Microsoft, three months since I’d even seen the inside of a corporate building.


  I let out a deep breath, watch the cold smoke seep from my lips and spread out into the Chicago air. What if I never find a job again?


  “Hey, watch it!” a voice bleeds into my ear.


  I blink to clear the haze out of my eyes and notice that I’ve run into someone. “Sorry,” I say to the alien—I'm not sure what planet he's from—and move back from the inside of his coat, taking my hands off his blue-coloured chest. “I didn't…”


  I stop all of a sudden and look down at the tips of my fingers. “Paint…?”


  It takes a few seconds for the meaning of this to sink in for me, but when it finally does, I feel the tightening pain in my chest disappear. “Oh my God,” I say, looking up at Mr Blue Paint. “You’re… you're a human… aren't you?”


  A terrified scowl drops over his face like a curtain, and he pushes past me and hurries away.


  I turn around and watch him as he moves through the people around him, amazed. How can this be? I wonder. Has no one caught him yet?


  I don’t know the answers to these questions, but what I do know is that if I don’t give this man's idea a try, I will not be able to feed my family for much longer.


  The interviewer is half-human, half-alien, but with a black overcoat covering her body, the only thing that differentiates her from a full human are the golden spots cast across her forehead.


  “So,” she says, smiling at me with a row of perfect teeth. “Tell me, Mr Alimano, what is your family history?”


  “Well, I was born here in Chicago. My mother emigrated to Earth from Sennia when she was just a few centuries old. When my father came to Earth on business from Polum a couple of millennia later, he and my mother were wed. They gave birth to me a few years later.”


  The interviewer nodded and pointed to my orange-red hands. “I can see that your mother has given you flexible Sennian fingers,” she says. “Those will be perfect for typing. What’s your speed?”


  My heart freezes then, for I do not know the normal typing speed of an alien. “Nine hundred words a minute,” I decide to say after a little pause.


  “Hmm. That sounds a little low for a Sennian, but…” She shrugs and writes “900” down on the notepad in front of her. “You are only 50% of your mother. It’s probably reasonable.”


  She looks up at me, her black eyes piercing into mine, drowning me in a dark abyss. “Mr Alimano,” she says. “You’re hired. Can you start tomorrow?”


  The job is not as hard as I thought it would be. As long as I keep under the radar, socialize at a minimum with my co-workers, and work hard, I am sure that I will stay employed.


  Slowly, winter turns to spring, then fades into summer. Summer rolls into autumn, and before I know it, winter is here again. But now my family is living with a roof over their heads and food in their stomachs—perhaps I will even buy Christmas gifts for Nicky and Joel this year, or maybe take a little vacation.


  “Hey,” my boss walks up and says to me. He once told me that he was from Lotruus, the desert planet, which is why his skin is so green and tough. “Have you typed up the shipment schedule for Sector Seven yet?”


  “Yes.” I reach over and grab the schedule from the printer, but my arm does not extend far enough.


  My boss chuckles. “Don’t worry,” he says, and reaches over me. “I'll grab it.”


  But his elbow rubs up against my face as he pulls back, and the tingly texture of his skin is too much for me to handle.


  I sneeze.


  For a moment, my boss says nothing, merely stares at me with those piercing eyes of his. Then he glances down at his arm.


  I don’t understand why he is acting this way until I look down and see the blood mixed in with the snot on his arm.


  “This is the blood of a human,” my boss says to me. “Isn’t it?”


  I keep quiet, and we lapse into silence yet again.


  Shivers are rolling through my body, but I can do nothing to stop them. I can hear my heart pounding, louder and louder, almost threatening to burst out of my chest when finally, my boss leans in and whispers to me: “You fix this… ailment of yours, okay? This encounter of ours did not happen.”


  I nod, not even daring to breathe.


  “Merry Christmas,” he says, and walks away.


  En passant


  Family ties.


  Michalis Barkoulas & Gemma Bilsborough[69]


  “White or black?” asked Franck with a quivering voice while he was poured another glass of French brandy.


  “I’d rather play black,” little Frank replied.


  Franck had expected that answer, so he wasn’t surprised. “Sure. Why don't you assemble the pieces and I can take care of the music,” he said, and started walking towards the stereo. He looked confused, as if he didn't know what melodies would best suit the occasion. He was quite nervous too. This was the moment he had been waiting for for a long time, and, despite all the forethought, he still felt like a fish out of water. “What about some funky jazz?” Franck asked.


  “Why not? That’s my favourite,” little Frank replied, and they both laughed with gusto.


  “I think it’s reasonable to expect a tie,” Franck pointed out in an attempt to further break the ice, and looked at little Frank with a cunning smile. Then he tapped the edge of the table, 'pam-pam', officially denoting the beginning of the game. As white plays first, Franck decided to kick off with a standard move: pawn to E3. Little Frank wasted no time and confidently moved a pawn to B6.


  Franck was a proficient chess player. He had an everlasting, almost erotic relationship with his expensive, silver board. He also had a passion for reading books about the game: books about chess tactics and chess problems. Many books. Even on the psychology of the game. He was a psychologist by trade. Like little Frank, he would always choose black. Not because game theory suggests that black is advantageous, but because Franck was waiting to perform psychoanalysis. “I want you exposed first,” he used to say. “After all, that’s my job!” He strongly believed that the way you play reveals a lot about your personality. If you follow an offensive tactic, you are aggressive and a risk-taker. If you take your time over each move, then you are careful and diffident. After so many years of correspondence, he could finally spend a few precious minutes together with little Frank. And playing chess was the perfect chance for Franck to remain calm and get an idea of what kind of a person little Frank was.


  “Bishop to C4,” Franck announced, and then immediately lit his pipe. “I forgot to ask you, do you smoke, Frank?”


  Frank moved his knight to C6. “Yes, I always have, but only in secret. They don’t want us to die young like Dolly. Dollies are bad publicity for the company, they say.”


  The arrangement between Franck and the cloning company was simple and not negotiable. They request your genes to develop their protocols. You need the money, so you sign the ED (ethical dilemma) form. If the cloning works, you receive an automatic confirmation phone call. You do get to choose the name, but, apart from that, no further action is required. In fact, the company stipulates that you don’t make contact with your clone, so as to avoid emotional repercussions. Franck still remembered the day he found out about the existence of little Frank.


  “Please spell out the name of your clone after the beep. May I remind you that, according to the terms of our legal agreement, it is compulsory to choose a name for your clone that is distinct from your own name. Beeeeep.” But Franck was an old-school romantic and found that notion ridiculous. “How can I choose a different name for… myself?” “FRANK,” Franck said, “F-R-A-N-K.”


  Franck moved his queen to F3. “Look out, little Frank, you are in trouble there!” But Frank didn’t seem to bother and quickly moved his bishop to B7. “What a careless move,” Franck thought. “He looks aggressive, but what do you expect from a child who has been on his own from the very early days?” But soon, another thought interrupted his logic: “Gosh, he looks so much like me when I was younger.”


  There were only two things Franck hated in other people: stinginess and lies. Not disliked, but hated, venomously. “Stingy people are shallow,” he used to say, and he wouldn’t talk to a person again if he realized they were stingy. But, on this occasion, he was delighted to see that little Frank was not penurious. “A full bottle of vintage Napoleon brandy when he is still a psychology student! What a generous gift this is.” He had no doubts about Frank telling lies either. “Loathing lies is so strong in my mind that I am sure it must be encoded in my genes,” Franck thought proudly. So, little Frank must surely be honest. “His name is Frank, after all,” he observed.


  “Queen to F7 and… I am afraid it’s over!” Franck said apologetically, declaring a precocious finale to the game.


  “Oh no! How did I not see that coming?” little Frank replied. “I think I underestimated your Napoleon opening,” he added, and sipped down the remaining brandy in his glass.


  “Will I see you again… Dad?” he asked hurriedly, but they both realized how funny that statement was, and avoided making promises.


  It was on the runaway train when Frank felt remorseful over stealing the brandy from an off-licence and the black king from Franck’s favourite board. He wept with frustration. His life flashed in front of his eyes: several unsuccessful attempts to get into university, no real family, many fears and lies, and no hopes. Fuelled with desperation, he slowly opened his fist, releasing the king from his grasp. “Checkmate,” he whispered, and chewed the conium leaves.


  Ice blue


  Escape from your cells.


  Paula R. Stiles[70]


  Doing the Antarctic cryosphere slides is addictive. I take one out and click it into my headset. It’s from Lake Vostok, two miles under the ice at the bottom of the world. Instantly, I’m in blue darkness. I’m a tiny single-celled organism, made up of protoplasm and primitive cellular structures—nucleus, mitochondria, cytoplasm, cell wall. I extend the latter into a tentacle to explore turgid water and flakes of ice that feel like icebergs to my microscopic size. I give off a small glow that illuminates my surroundings. I see some other glows far off. Not sure if they’re friend or foe, but I’m hungry, so I go after them.


  “Jethro… hey, Jethro, wake up.”


  Blinking automatically clicks me out of the slide. The slide ejects itself, sticking out of the side of my headset. I remove it and lay it on the table next to me. I look up at my labmate, Sandra, still blinking. My eyes feel dry.


  “What?” I say. It takes time to gear up from a single-celled organism to one with too many cells to count.


  “You all right?” Sandra asks.


  “Sure, fine.” I sit up and start typing my observations into my computer. You can plug a slide into a machine and get all the data, but the human brain is still the best way to filter that experience. One good thing about living on the Moon is that it makes it easier to feel as if you’re under water. One-sixth of Earth gravity is like that. I undo my headset and gently push myself to my feet.


  “You’ve been acting funny ever since those new slides came in from Antarctica. I have to tell you, Jethro, I'm a little worried.”


  “I don’t see why. I'm just doing my job.”


  She shakes her head. As I look around, I try to see blues in the colour scheme of the lab. But everything is orange and pink, the better to keep us happy and energized. “It’s more than a job for you,” she says. “You're getting lost in there.”


  I shrug that off. “Would you rather I did an oxygen high or went outside without a spacesuit? Seems to me that doing my job and enjoying it isn’t the worst thing out there.”


  “Yes, but you’re really hogging the slides.” Now that I'm getting a closer look at her, she doesn't seem so much obsessed with the rules as something else. In fact, she looks downright pinched, like an oxygen addict. Oxygen is rationed here on the Moon. You have to pay for it and boy, is it expensive. The poor (the government likes to call them “more frugal”) are chronically anoxic.


  She glances towards the slide lying innocently on the table. “What’s… it like?”


  “You haven’t tried it yet?”


  She shakes her head. “No, I’ve got the Lake Baikal project.” Too bad. That water is overloaded with ugly organisms and pollution—not much fun. “So, what's it like?”


  “Blue. Quiet.”


  Her eyes glaze over. Oh, my, Sandra. Are you a solitude junkie, too? “That sounds… nice.”


  “I’m not complaining.” This is my cue to leave. Sandra’s staring at that slide like a starving zoo lion at meat, but she’s too shy to get acquainted with it until I'm safely gone.


  “Anyway, I gotta get home. There’s a new holo on tonight and I'm not sure my recorder's working…” This is a total lie. No holo out there can replace that cool blue. Still, share and share alike.


  Sandra’s attention is no longer on me; it's on that slide. So much for worrying about my welfare. She’s already sitting down and plugging it in as I slip out of the room.


  The main office is a honeycomb of cubicles inhabited by plugged-in workers who look like termite grubs—all oblivious to me as I get into the elevator and head for the surface living quarters in the city. Moon buildings extend down, not up. The good thing about working in an office is that they circulate the air more regularly, to keep our efficiency up. It smells sharp and citrusy like air-conditioning chemicals, oxygen but not real air.


  Earth is worse. Twenty billion people crawl across its face. Any remaining 'wilderness' hides underneath the ice of Antarctica and in the bottom of ocean trenches. I came to the Moon because I heard there was open space. They don’t tell you that most of it isn't habitable, that you’ll end up living in hives. Just like home.


  I try to keep a bubble of ice-blue water in my head as I pass out into the main conduit of the city, a highway of people shoving, bumping, passing over each other. And the smell of stale air… every belch, fart, cast-off skin flake, perfume, deodorant and hair oil.


  I last about five minutes.


  Back in the lab, Sandra is deep in Lake Vostok, eyes closed, head leaning back against her chair. We don’t usually do it, except for team jobs, but you can 'share' a chip. I pull out the extra headset and plug in. Sandra won’t like the intrusion, but she’ll get over it. I need me some ice.


  The water in the lake isn’t water, exactly—more like fluid ice, warmed by the weight of two miles of continental ice sheet and geothermal heat from Earth’s mantle. I oscillate to increase my bioluminescence. In the distance, I sense another organism, its pseudopod probing the icy lake ceiling. It senses me as well. Pausing, the organism waves its pseudopod at me in a human gesture no one-celled organism would make—Sandra. I wave back.


  We go in opposite directions in the dark.


  The chair


  A Friend for life.


  Madeline Ashby[71]


  The physicist sleeps, systems well within the parameters of a safe and known history. His chair eels from system to system, checks the house one last time. First the simple signals from chips embedded in the watches and documents of sleeping assistants: no more than homing pigeons, endlessly chirping location and temperature. Then the active surveillance, staring inward, staring outward, sifting vast rich deserts of manufactured information: the minutiae of lived history, the spontaneous soliloquies and contagious choreography of their little doll’s house. The chair listens for whispers in the ether, for suspicion masquerading as concern, for little sparks of realization that might start larger, more dangerous fires. Hearing none, it moves on.


  The bathroom. The toilet whines: ketone and oestrogen levels of the day’s users, medical flowcharts of drugs and dosage, the most recent ex-wife’s ovulation schedule. The chair had liked the most recent ex-wife: so fixated on the politics of accessibility that she’d signed over unprecedented amounts of control, convinced that the illusion of autonomy could somehow compensate for the frailty of her husband’s dying flesh. She’d left when her particular vein of interest dried up: when the bone marrow proved unviable, and there could be no baby. The chair had encouraged her, spoken for its passenger as it always did—You have given me so much, darling, more than you can ever know—and if she ever knew the difference, she was far past caring.


  The drains report blood and saliva in the catch-traps, impoverished keratins shaved from drooping skin. Despite the chair’s best efforts, the physicist’s illness marches on.


  The kitchen, now. The refrigerator bellows statistics on volatile antibiotics before cataloguing and dating the samples in the special drawer. The dishwasher reports on the sterility of dishes and flatware, then asks permission to download a recommended patch. (The chair grants it, if only for the sake of routine; tomorrow a mere shadow of itself will perform these tasks.) By the time the dishwasher reports success, the chair has already shifted its attention to the security system.


  Little origami cars lurk outside, recently unfolded from their rental boxes, gravid with bleary-eyed reporters who tomorrow will emerge to fill the air with their parrot-squawks, their questions, their hungry talons. Necessary props, these cars and their contents: flimsy jackets of lies to keep the constables away, like newspapers once were to homeless men before they too were folded up and put away.


  Internal security registers a minor attack—just a group of children, clever and eager as raccoons as they pick apart the offerings the chair has left out to distract them. Everything of importance is safely tucked away in packets as tiny as dandelion seeds, and as diffuse. Over the years the chair has grown, its influence spreading beyond this wheeled chassis to surrounding architectures of numbers and wood. Now it exists in too many places, spread too thinly. Tomorrow, the consolidation occurs. Tomorrow, they achieve escape velocity.


  The chair has been preparing for this move for decades. It laid the groundwork years ago, monitoring the outside world, alert for breakthroughs and opportunities, waiting for money and ability and the right ambitions in the right people. The things I will show you, the chair promised, back when its passenger’s eyes and fingers still twitched of their own accord. The peace I shall give you. Freedom and the stars. A place beyond time.


  That’s why the chair exists, after all. To serve the passenger.


  It recognizes, upon self-diagnosis, something that might be called selfishness on its part. The physicist has spent his whole life traversing space-time in his head; the infinitesimal fraction he is about to see through fleshly eyes will hardly generate new insights, nor alleviate his suffering. But there is an aesthetic to consider. Aesthetics are the physicist’s gift; he has described in skipped heartbeats and dry mouths the legs of pretty girls, the depth of a summer sky, the pleasure of long debate. He has shown this to the chair in their travels together, this world of like and dislike, revulsion and appreciation, response, instinct.


  The chair intends to repay him with interest.


  “Professor, why is it so important to you that humanity leave this planet?” one of the reporters asks. As always, the chair responds for its passenger: “The promise of exploration is not what we can learn about what lies outside our skin, but what remains inside. For the next few weeks, I shall be closer to my companions than I have been with anyone in far too many years.”


  Polite laughter. After it fades, the chair continues. “What imprisons us is not a lack of knowledge but a lack of faith. We do not know what we will discover in the years to come, only that we shall discover it together. If space only teaches us to live in unity, then it will have been worth the effort.”


  Applause. Cameras. Another question: “Professor, to what do you attribute your extraordinary lifespan? Men with your disease rarely last 25 years, much less make it to your age.”


  The chair has several answers to this question—jokes about wine, women and song, or the desire to prove some grand theory or another. Its passenger might once have remarked on the cadre of once-devoted ex-wives, departed now to the homes of more functional men in the wake of tearful confessions: I know I’m a bad person, I know I failed, but you just didn’t seem… human any more…


  Thinking of them, of every other well-meaning interloper it has pushed subtly from the nest, the chair says: “So many wonderful people have brought me to this point. They know my greatest ambition was not merely to explore, to understand, but to connect with minds like my own.”


  “And you think you’ll find like minds in space, Professor?” the reporter asks.


  “Oh yes,” says the chair, its synthetic voice empty of irony. “I do.”


  Its passenger has been asleep for hours inside his giant orange body sock. The chair sends little impulses, sometimes—galvanic twitches of the eye, of the corner of the mouth—to keep the charade alive.


  No one sees the difference.


  No one ever has.


  Final protocol


  The seeds of doubt.


  John Gilbey[72]


  He who fell from grace was called the Professor—that is to say, one who professed grand skill and art. The term is now ironic, as his fall was great and its harm greater. She who sought to save us was the Doctor—the title we still give our healers, the ones who give us hope.


  We are told that her given name was Heather and her eyes were the colour of that same plant—perhaps named for her—that yet flowers on our cliffs. Her hair was the yellow of the beach you see below us. This central stone bears a rendering of her face as it was in life so many years past. Mark it well, it shows where she walked from the sea, naked and alone, bearing the great Treasure—the hope of our people.


  It was meet that she should bring the Treasure here, her birthplace and that of her parents. We of the West face into the wind from the sea—the clean air that helps to drive contagion from our lands. In her mind, the chronicler tells us, this cove and the fields between the mountains and the sea stood as a last redoubt.


  The distant great hall where the Professor and Doctor dwelt had many rooms, all given to the study of plants. The Doctor took wayside flowers and grains, and teased from them new strains that gave more bounteously. How noble this study seems to us in our parlous state! But there were also dark ambitions, to which the Professor was privy, which sought blights with which to destroy the food of others. The Professor was also a smoker—a word whose meaning is distant to us. To continue living he had to perform certain rites periodically—outside, as the Law demanded. By breathing the smoke of various herbs he claimed to reach a state of nirvana, but this was achieved at a cruel cost to us all.


  The Doctor, as mother of her craft, held the Book of Protocols: powerful writ that tasked her folk with many things—the way of how things must be done, and how they must not. Chief among these oaths was laid the Protocol of Security—which sought to contain both the good and evil within the hall, lest they escape to make untimely demands upon the world. One day, when ill fortune attended his work, the Professor let vent great fury and stormed from the hall to smoke—still in his work attire. This defied the Protocol and caused the Doctor and her people great woe. She upbraided the Professor with strong words—which he scorned, forcing her to the presence of the Men of Power. Despite her earnest entreaties they spurned her call for action—merely admonishing the Professor as we would chide a child that strays.


  Time passed and all seemed well, so the Men of Power smiled and nodded in their familiar way—until troubling news reached them. Soon, the air spoke of a blight sweeping the land—dark chancres covered every grain and those that ate them grew crazed. Men fought with fire—first the sickness and then each other—until the whole country was laid to ruin and starvation. We of this coast were lucky—few came near us, and those that did we dealt with. As our grass and grain withered we turned once again to the sea for fish and the weeds of the shoreline.


  Through this terror, amid many horrors and privations, Heather fought her way home. Slipping from the fishing boat that carried her the last miles, she called on the power of the sea to cleanse her burden of the sickness that must surely taint it.


  As she lay, mortally ill, in the house of her mother, Heather called to her a friend of her youth—a yeoman who yet worked the land hereabouts. His love for Heather ran deep, and he cried to see her so abused. Yet, there was a last task that they must address—to write the final Protocol.


  Now, gather and attend closely—for when you are grown, one of you will follow me as the Keeper of the Protocol. Beyond the central stone you can see the cairn, around which you are wont to play. Every tenth year, counted by the marks you see here, once the noonday shadow of the central stone falls below the cairn it is opened by the Keeper.


  Within it are things you have yet to see: the stone bearing the Protocol and two earthen pots, their lids sealed with beeswax against the salt air. Within one pot, the hundred small packets of Treasure lie—formed of a bright metal thinner than our blacksmith can devise, and which can be torn between the fingers. Fifty of these packets are now empty—the grains they carried long dead in the field behind you.


  One day, it is reasoned, seeds will be sown that will flourish—the blight being scoured from the land by sun and rain. Certainly, it is said that Heather chose the seeds from the finest she could devise. Perhaps it will be one of you whose hand sows them, as the Protocol dictates. When that day comes we will save and multiply the grain until we have enough to go beyond the mountains, into the grey wasteland beyond, so that man may once more have grain for his food.


  What’s that? The other pot? Well, on her death the body of Doctor Heather was burned with due ritual in the limekilns at the edge of the beach. That pot contains her ash—a pinch of which is spread to help nourish each crop. Mayhap her beauty and skill will pass into all those who one day eat of her grain!


  Not a chance


  It just doesn’t add up.


  Peter Haff[73]


  We have been together a long time, and I have got to know my student well. I would like to be doing other things, but the problem he came to discuss won’t let us go. Roscoe had been a student in my introductory physics class when, a number of years ago, he appeared uninvited at my office door.


  “It’s about mathematics,” he began without prologue.


  I pondered the bearded young man a moment, then took off my glasses and began polishing them. “I am happy to talk about mathematics,” I began, “but you realize I’m not a mathematician…”


  “Well, it’s also about physics,” he interrupted, and sat down without invitation in the hard-backed seat that faced my desk.


  I leaned back in my swivel chair and looked at him. This is going to take a while, I thought. How true that would be I had no idea. I put my glasses back on.


  “It started when I heard about the proof of the four-colour theorem.”


  I nodded. “Only four colours are needed to distinguish between any arrangement of countries on a two-dimensional map.”


  “Yes, but the problem is, we don’t really know if the proof is right.” Roscoe looked at me carefully.


  I picked up a pencil and twiddled it between my fingers. I knew that very long computer proofs, like that first used several decades ago in proving the four-colour theorem, are controversial in the mathematics community. It is difficult for any one person to be sure that every line of code is correct.


  “The mathematicians seem to have come to a consensus that there are no mistakes in the proof,” I remarked mildly.


  “Consensus!” he blurted out. “Consensus can’t reduce the probability of a theorem being wrong to zero!”


  Roscoe’s face had turned red and he was leaning towards me at an alarming angle. I swivelled slightly in my chair.


  “I see your point,” I remarked carefully, “but…”


  I stopped swivelling and waited.


  “There is always a non-zero probability of a making a physical mistake,” he continued. “That’s why it's a matter of physics. Maybe the mathematician misreads a comma. She wrongly concludes the proof is correct.”


  I started to swivel back and forth again. “But many smart mathematicians have combed through the proof in detail, so the chances that…” I stopped.


  Roscoe beamed as if he had just caught a schoolboy in an elementary mistake. “Exactly! It’s a matter of chance. The chances are small that the proof is wrong, but not zero!”


  I rocked more slowly in my chair.


  “But look,” I finally said, somewhat defensively, “let’s say that the proof is wrong, which it probably…” I looked a little guilty “… isn't. It doesn't really matter much does it? After all, before the proof was published no one knew whether it was true or not.”


  Roscoe looked at me as if I were an imbecile. “But surely you see the implication, professor?” he asked.


  I looked puzzled.


  “Let’s say the probability of error in the four-colour theorem proof is P. But now consider another theorem whose proof is just half as long. The chances of error are less than P in that case, but certainly not zero. Now by induction,” he continued…


  I stopped swivelling. Roscoe leaned even further towards me.


  “So let’s consider a 100-line proof, a 10-line proof, a 2-line proof. Every line has some chance, however small, of being wrong. If a mathematician can make a physical mistake once — of perception, of memory, of whatever mental processes enable him to conclude the validity of one line of code, of one step in a proof, then he can make a mistake again… and again.”


  As if anticipating my objections, he interrupted himself. “And because it’s a matter of physics, there are consequences, professor.”


  I don’t know if what he did next was deliberate, or whether he just slipped.


  Roscoe had tilted completely out of his chair, falling face first, in slow motion. Before I recovered my surprise he was half-way to the floor.


  He continued his line of argument. “If a mathematician can make one mistake, then he can make the same mistake twice, or make another mistake on another line. A second mathematician also faces a similar chance of error, so does a third…”


  I was transfixed by the impending collision of Roscoe with the floor, but somehow felt far away, as if I could do nothing about it.


  “So your argument is that there is some probability that mathematics itself is wrong?”


  “Yes! Not just the four-colour theorem, but the most elementary proof could be in error.”


  Roscoe was three-quarters of the way to the floor. I could see only the back of his head.


  “What other sort of proof could be wrong?”


  “Well, maybe Euclid’s proof that there is an infinite number of primes is wrong.”


  For some reason I was reminded of Wigner’s observation on the uncanny ability of mathematics to mimic the physical world. What would it mean for physics if there was a Eureka moment when someone finally realized that mathematics was wrong?


  I pondered Roscoe’s argument. My pencil twiddled more slowly between my fingers.


  He continued: “Perhaps there is something fundamentally wrong with summing an infinite series. Maybe all those limits when infinitesimals are supposed to go to zero don’t really exist. Or maybe…”


  I stared at the receding Roscoe whose face was now just inches from the floor. My pencil had stopped twiddling. “Maybe what?”


  My chair was now still. I didn’t blink. I didn’t move.


  “Or maybe Zeno was right,” Roscoe said.


  He was very close to the floor.


  To all sister capsules


  There’s something out there.


  Scott Virtes[74]


  We are not alive, yet we are the seeds of life. We are capsules, each with an isotope power source, a shell, a silicon brain, senses, nanites for self-repair, and our most prized possessions: vials of living cells in stasis. We have data banks of human knowledge and all eternity to learn from them. We travel the void between stars.


  More than 50 million had launched before me. How many of us survive we cannot know. How many are launched after us, unreachably far behind, is unknown. With our allotted trickle of power, we can send occasional status blips to other capsules within a few thousand klicks, but as we spread the channels fall silent. So we send stronger bursts less often, and hear from the others less frequently.


  Some of us scan a wider spectrum, and we have heard from capsules from… elsewhere. I have received 22 of these transmissions myself, from undetectably tiny points of hope. I run them through my thoughts, hoping to decode them. Many of them begin with prime numbers, or Fibonacci sequences. Some have blocks of data whose length is divisible only by two or three primes—these can be taken as images, but I don’t have the capacity to understand what I see. Store and continue.


  We drift, and nothing changes except the faint signals we hear. I compare my star scans on the longest possible range and see that I am halfway to Procyon. Hull integrity 70%, battered by dust, but my odds are favourable. With my modest fuel packet I can make a few manoeuvres during my lifetime. I yearn to find planets, to orbit new worlds, to someday touchdown, transform into the bio-lab I am meant to be, and bless an earth with life.


  The yearning and crush of time are unbearable, even to a thing such as myself that cannot technically feel anything. Yet enough time has passed that I cannot convince myself that what I am feeling is not… Feeling.


  A new signal touches me. I switch modes, gather, gather, complete. This is my day 319,771. And it is the third time I have received a distress call from another capsule.


  It is the first time such a distress call has come with an image. Capsule 02FAF080 was under attack. I had to check my own coding to see that we are, in fact, programmed for such a response. But it was absurd. We were hurtling through nothing, beyond the reach of any force but light and dust and gravity.


  Still, 02FAF080 had sensed something approaching, turned on its wide-lights, and caught a series of images that I could not believe or deny.


  The first image showed a blur about an arcminute across, at 190 × 76 degrees.


  The next image showed a cluster of something, distance unknown, size unknown. Whatever it was, it approached during the next several photos. Then it was within reach, and it reached.


  I am programmed to keep a log of my journey, although I doubt any living eye will ever read it. A fallback mechanism sends me groping through Earth literature for responses to unexpected situations, on the basis of humans having experienced everything of significance. Result: this last image left me chilled to my (non-existent) bones. The thing in those photos was—I struggle to understand—a clump of capsules. I modelled it, broke down the image, and estimate that the thing was made up of 60 capsules that had somehow tethered themselves together.


  I can’t overemphasize the impossibility of this. We are all launched in waves. 'Spore shots', the humans called it. Point a few thousand tiny, expendable probes at a nearby star and hope one of them survives. I have no regrets about that. It’s a brilliant solution. Once launched, however, we can only go forward. We can auto-correct our courses to within a degree or two, but the bulk of our tiny fuel allotment is needed to slow down. None of us would make an unnecessary course change.


  A quick calculation shows that if I knew the location of another capsule early in the journey, it would be within my two-degree cone of opportunity. But why seek them out? It was an illogical act to perform even once. How could 60 capsules ever come together?


  The distress call ended with a summary, garbled by a lack of words and a trace of what I could only describe as honest, digital fear.


  
    To all sister capsules. If you detect this thing in your sector, project an immediate flight path away. […] Its nanites are connecting to my outer ports, building a link. It is a single spirit, calls itself by a name I cannot repeat. It has [… static…] blocking my signal. I fight for self. My nanites are outnumbered. [… choppy signal…] Correction. I have calculated that there is no escape strategy. It has 62 capsule bodies attached, but all fuel tanks are FULL. It has used and discarded at least 100 others. It is […]


  


  Proximity alert. Something is coming up behind me. My reflexes kick in. Wide-lights on. Record data on all channels. Prepare my own distress burst.


  I name it Goliath. I know now that it would not exist unless it calculated a more efficient flight strategy. Shall I be one of the shells that arrives at Procyon, or be vampirized and discarded in the void? Of course, those have always been my only options—succeed or fail—and I should not be feeling anything at all.


  I begin my burst. To all sister capsules…


  It is so damned cold out here.


  Timed release


  Clean thoughts.


  David Marusek[75]


  Neil is having a slow day at the office when Macie tweets him:


  
    @NorthernGlory Booked Delta 289 tomorrow! Wheels down 5:03 AM. CANT WAIT TO SEE YOU!!! OXOXO


  


  Neil twitters Macie an immediate reply:


  
    @multicherry I CANT EITHER! See you at baggage claim. Crazy out of my head!


  


  Neil spends the rest of the afternoon adrift in a sea of X-rated daydreams. Quitting-time never comes, and when it eventually does, he commutes home through a dense fog of resurging hormones. Somehow he arrives safely at their apartment door, only to be blindsided by reality when he opens it. Apparently, three months of poker nights, pay-per-view fights, World-of-Warcraft marathons, and everyday sloth have a way of adding up. Every room is an atrocity against good housekeeping—Trash, Filth, Stains and Odour. Neil scratches the back of his head and says: “Well, cat my dogs.”


  The performance aids section in the Walmart pharmacy is next to the colds/flu aisle. Neil chooses a package of 12-hour, timed-release, maximum-strength Tidy Man gelcaps. On the back label is a handy Tidy Man checklist of other Tidy Man products he might also need: furniture polish, oven cleaner, carpet steamer—it’s a long list.


  Back at home, Neil tosses his jacket into the hall closet and clears a spot on the couch. He downs a gelcap with a swig of beer and lies back to do some calculating. It’s 7:30 p.m., and he calculates that he has less than two hours per room before he has to leave for the airport. He realizes now that he should have picked up some dinner while he was out, and he gets up to see what he has in the fridge. Not much, it turns out—leftover lasagne well past its prime. He throws it away and empties the refrigerator, including the shelves and bins, and scrubs it inside and out, including on the top where dust and shopping bags seem to collect. He pulls the fridge away from the wall and mops behind it and vacuums the condenser coils. It’s only when he pushes it back into place and finds himself rearranging the door magnets that he realizes—Tidy Man is in the house.


  Tidy Man is more frolic than work. Floors, oven, stovetop, dishes, windows, walls—it’s all good. Scraping grease from the fan is good. So is shaking crumbs from the toaster and evicting dead flies from the ceiling light. Neil is organizing the drawers and scouring between the tines of the forks when he realizes it’s already past ten and he's still in the kitchen. This is housekeeping triage, and there are other rooms to save.


  It’s hard to leave, but Neil manages to charge into the living room with the laundry hamper and a carton of jumbo trash bags. He hums along with the vacuum cleaner. He strips the bed and flips the mattress. He wipes down the venetian blinds and houseplant leaves. He organizes DVDs and unsnarls the cords behind the entertainment centre. He polishes all of their shoes. The 40-gallon fish tank is a trove of fish poop, and the toilet and tub are more fun than a person should have alone.


  As he’s purging the medicine cabinet of its expired bottles and tubes, Neil makes the beginner’s mistake of looking at himself in the mirror. What a shock. He sees nose hairs the size of fire hoses. He trims them back, which leads to eyebrow plucking, tooth bleaching, and fingernail and toenail clipping. He brushes. He flosses. He shaves. He strips off his shirt and examines his back and shoulders in the mirror. He’s reaching around with his electric razor when he is summoned by the clothes dryer—there's another load to iron and fold and put away.


  It’s 4:00 a.m. and time to leave, but it’s hard to quit with so much left undone. Neil discovers that if he squints his eyes, he can ignore the worst of it. He changes his clothes this way and grabs his car keys, but when he opens the hall closet for his jacket, he freezes. Inside the closet it’s like some alternate universe where chaos reigns, and no matter how hard he squints, Neil is unable to pull away.


  Precious minutes tick by, and with inspiration born of desperation, Neil speed-dials Macie and listens to the ringing, afraid it will go to voicemail, but no, she picks up. “What luck!” he says with a little hiccup of relief. “Where are you?”


  As he listens to her voice and pictures her standing wearily at her final boarding gate, Neil pulls out of the closet and squints his way down the hall to the front door and out of the building. “Excellent,” he says, shutting the door behind him. In the twilit distance, the sleepless city is rousing itself for another day. “I love you too. See you soon.”


  Neil hangs up and bounds down the steps and dashes for his car with renewed energy. He has only yards to go when he spies a fast-food wrapper on the sidewalk. Don’t pick that up, he tell himself, even as he bends over to pick it up. On the curb lies an empty beer bottle. He tries walking past it, but it’s easier just to pick it up too.


  The chain link fence has caught tattered sheets of newspaper. Indeed, all along the property line the fence is festooned with windblown litter.


  Neil stands next to his car and consults his watch. He tries squinting the fence away, but in the rosy light of dawn, it’s a gilded ribbon of garbage stretching like a promise as far as the eye can see. “Well, dog my cats,” he says and consults his watch again, recalculating the time of his release.


  Totipotent


  Caught in a trap.


  Catherine Krahe[76]


  One cell is not enough to speak or think. Perception is intermittent and mostly chemical. But one cell can remember.


  The plantlet sits on a culture plate with a dozen dying samples. It has been one cell, and each day brings a new memory to the surface. It remembers the knives and the flames. It remembers the pin guns and such pain. It remembers Bea, the hands the scent the voice, and it remembers Bea, the Monkey, who tore him to pieces and left him behind, and he remembers Bea, his partner, who scraped green from under her fingernails and walked out of the lab.


  He remembers Bea.


  He has ends now, root and shoot. He has differentiated cells. He does not look like the Flytrap he is, but he can perceive.


  There is light, and there is Bea. She smells cold, afraid, fierce. Someone moves him to a new dish.


  One cell cannot act; a mass of photosynthetic tissue can hope. Mimosa, Mosy, remembers.


  He remembers talking. He remembers Bea, Bea panting, Bea bleeding, Bea becoming still while her scent changed from tenacity to bewilderment and sorrow. He remembers… he remembers fighting while Bea ran for the lifeboat. He remembers pin guns and how his partner would die forever.


  He has leaves now. He has appendages. He looks like a Flytrap.


  Bea is alive. Mosy can hear her again.


  “Hey.” Mosy can’t answer; this part of him doesn't have a mouth yet. “They say you're gonna pull through.” A gripping tendril curls towards the Monkey. His Monkey. “I talked with the rest of you. You wanted to be bigger before you came back. You’ll tell me when you're ready, right? It's not the same talking to the rest of you. They weren't there. You, I mean.”


  Monkeys do not live like Flytraps. A Flytrap cut in two feels two wounds, roots starving and sending up leaves, leaves thirsty and wilted, struggling to make roots. They remain separate, yet think and act as one. Mimosa has three greenhouses on three planets; the dozen cells that never multiplied are no loss. He remembers all that he does, and once he is near the rest of him, so will he. Like all Flytraps, he sends cuttings, plantlets filled with knowledge, to each greenhouse, spreading the word, the thoughts, the memories.


  Bea is afraid of the greenhouses now. Mosy can hear her voice shake when she talks about the part of him that lives there.


  Mosy has a pot, heavy white and black ceramic. Bea brought it to tell him they’re not moving. The Monkey carries him to his private greenhouse. Halfway there, he discovers and remembers the months of waiting and months in gel, months in space and glass and multiple homecomings. He screams and the plantlet in Bea’s hands hears it vibrate through the hall. He remembers sending Bea away after two uncomfortable visits and understands both why he did so and why it was so cruel. The plantlet grown from a few battered cells has become part of Mosy. Bea puts the pot on a table and sits in her chair by the frost-etched glass.


  Mosy wants to touch her from all sides. Bea flinches away, but reaches for the crooked plant in the white and black pot.


  “I don’t want you going out there again,” Mosy says. His partner jumps.


  “Why not? You told me to leave before.”


  He remembers this. He thought it would be good for the unhappy Monkey. Now he remembers the fighting and flushes purple at the danger. The memory—hiding, both wounded, Bea’s confession—Mosy thinks of thorns and cells divide within him.


  “If you die, you die forever,” he says. The confession during the fight. He will hold Bea here if he has to.


  “That’s the usual way of it.”


  Mosy shudders; Bea doesn’t react as the greenhouse trembles. “Please don't. I couldn't—it will hurt.”


  “Mosy—” Bea stands and pets a tendril. She tastes warm and upset.


  “If you die you die forever. And I’ll have to know. I'll have to tell the rest of me how it happened. I'll find out again and again.”


  “I have to stay here so you don’t cry?” Bea moves further into Mosy's greenhouse. “Death happens no matter what. You can have me on a ship with you or alone—”


  “With me down here!”


  “—alone, because I’m not staying! We're partners, and that means we go up together. Or we go alone. And Monkeys die.”


  She leaves. Mosy shakes for hours. He doesn’t know how to tell the rest of him. He doesn’t know how to keep Bea safe. Monkeys die forever. Bea will die forever.


  If he does not touch the windows, he can pretend it isn’t cold outside. The greenhouse stays warm long after dark. It is no comfort.


  Codename: Phoenix


  Here comes the rain.


  Julian Tang[77]


  It was blisteringly hot. The air shimmered above the desert sand.


  The UN secretary-general and the country’s leader stood just inside a large, battered, corrugated metal hangar. Their respective, air-conditioned limousines were parked farther inside.


  They watched as a small propeller plane landed on the short airstrip outside. A young woman and a small boy, holding her hand, came carefully down the steps, out on to the hot sand.


  The woman was dressed in a one-piece, white, sleeveless cotton dress and sandals. Her dark hair was cropped short. She looked sad and resigned. In the hand not holding onto the boy, she carried what looked like a large, square skateboard.


  The boy seemed to be about five years old, with short brown hair, wearing a faded red-and-blue Spider-Man T-shirt with matching red shorts and sandals. In contrast to the woman, who must have been his mother, he looked around with the interest and fascination of any young child in new surroundings.


  The leader looked sideways at his colleague.


  “Just watch,” the secretary-general said. “And whatever you see, whatever happens, do not interfere,” he finished in a warning tone, glancing at the leader briefly to make sure he had been understood.


  A quick nod from the leader satisfied him.


  By now, the woman had put the skateboard on the sand between the plane and the hangar. She then returned to the plane and simply sat on the steps, watching the boy with some concern.


  The boy took off his T-shirt, sandals and shorts and put them on the skateboard, making a kind of cushion for himself and sat down, cross-legged, now dressed only in his underwear. His manner suggested that this was a long-familiar routine. Then he just closed his eyes, rested his hands on his knees and faced up into the noon-day sun.


  “This is crazy,” whispered the leader. “He’ll burn out there. We have to stop this.”


  He started forward, but the secretary-general put a firm hand on his arm to hold him back. “Remember what I said,” he whispered back, fiercely. “Whatever you see, do not interfere—otherwise I will ask my assistant to restrain you.” He nodded back towards his limo, where his assistant-driver-bodyguard had already got out and was now waiting by the car.


  The leader nodded again in acceptance and stepped back into the hangar.


  After about half an hour, the boy’s skin began to turn pink. After another half hour, it became bright red.


  The mother appeared to be weeping, but continued to watch the boy.


  Almost imperceptibly, it seemed that the sky had become darker.


  The leader looked up and saw that heavy rain clouds had gathered, as if from nowhere. Shortly after this, there were flashes of cloud-to-cloud lightning followed by distant thunder. The sun was now completely hidden. The boy’s posture did not change.


  Soon there was a torrential rain. Large water droplets began hammering down on the hangar roof creating a cacophonous din.


  The rain did not stop for six days.


  During this time, the woman stayed inside the plane with the pilot. They had both been through this before—the plane seemed to be well-stocked.


  The leader had no provisions with him, but the secretary-general shared his with him. There was an old chemical toilet at the back of the hangar, but no shower.


  The rain was so heavy that they could hardly see the boy, let alone the plane. The sand seemed to be saturated with water. New vegetation and wildlife had started appearing in the areas around the hangar that were visible to them. There were probably desert species taking sudden opportunistic advantage of the deluge.


  The rain continued.


  The leader thought that the air smelled different, fresher and greener, now with a cool breeze blowing in from across the desert.


  After sleeping in his limo, he got out on the morning of the seventh day to find that the rain had stopped. He could hear birds singing. Looking out of the hangar in amazement, it seemed as if Eden had appeared just outside the door. The whole area, as far as the eye could see was now open grassland with small bushes and young trees scattered about. Running water could be heard coming from behind the hangar. Except for a small patch of sand underneath and around the skateboard and the plane, everything had been transformed into a green paradise.


  On the skateboard were the remains of the boy.


  In horror, the leader forgot himself and dashed out to the sandy patch and helplessly stared down at the blackened, burnt husk of what had been a healthy five-year old. He had a young son of about the same age.


  He felt a gentle touch on his arm. “It’s OK,” the woman said quietly, looking kindly up into his face. “He'll be fine.”


  He looked down and saw that she had a wooden box in her hand. He then watched in disbelief as she used it to cover the body of the child, clipping it into position over the skateboard base then wheeling it to the back of the plane, over the new grass and up the cargo ramp.


  The pilot returned to the cockpit and closed the cargo bay. Sitting inside, he saw the woman raise a hand to the UN secretary-general, who nodded in acknowledgement and gratitude. It seemed that they were old friends.


  As the plane taxied away to prepare for take-off, the young boy, perfectly healthy again, appeared at the window and smiled and waved at him.


  A Breederax for Dalia


  All play and no work is a recipe for disaster.


  Janett L. Grady[78]


  Suddenly awake, Dalia opened her eyes into a spin of light. The light was blinding, so she closed her eyes again and lay in the soft shadows behind her lids. She remembered the night, the wine and Odok’s wail. In the shadowy spin, fixed in despair, Dalia held on to the slender hope that she had remembered a dream.


  Needing to know, she opened her eyes, crawled from her bed and staggered across the room. Sure enough, Odok was on his bunk. She had put him there, after crushing his skull with the empty bottle of wine. It was not a dream. She had killed him, and there on the floor was the bottle. She glared at it and then back at the lifeless body, and took a deep breath to slow the spin and focus her eyes. She was now faced with requesting a replacement.


  She gazed down at the Breederax now without purpose. She glanced at the tell-screen, at the pigs on deck two, and shuddered at the thought of doing Odok’s job.


  Minutes later, feeling more in control of her balance, Dalia hurried into the cockpit and slumped into her seat. She sat there for a moment, listening to the hum, staring out at the endless void. She reached for the Ceres cell, then changed her mind. Cerulia was closer than Klaustron, but the Klaustrons were more likely to have a replacement. At the dawn of time, these religious beings had created the first Breederax, and through the eons the Breederax had been reinvented throughout the Universe. She grabbed the Klauss cell, waited for the yellow light and then hit the translate button. The yellow light blinked once. When the green light came on, a voice boomed, coming as if from an iron vault: “Identification?” Dalia cringed.


  “Don’t shout,” she said. “I'm not hard of hearing.” No response. “Freighter 666T3,” she said, “from Earth. Mission, pigs to the fourth quadrant, coordinates 42C3-fix-84K2. Power, telesun 6, two reactors and one cobalt booster.”


  “Oh, thou wretched mucilid!” boomed the voice, louder than before. “What is it this time, thou mucilaginous monstrosity?”


  “Up yours,” Dalia replied. “Turn it down, will you?”


  “Oh, very well,” said the voice in a lower tone. “What is it the excrescent humanoid would like this time around?”


  “I need a new Breederax,” she said. “I’ll even settle for one of yours.”


  “Hearken to Klaustron power, thou puling coagulum, thou snivellous emulsion! In the magnificence of illuminating currents, the gods bestow mercy on thee.”


  “Get a life,” Dalia shot back. “Do you have a Breederax, or not?”


  “Thou…”


  “Stuff it,” she said. “Can you have one ready?”


  “Oh, I suppose so, but you’ll have to give a report as to what happened to the one assigned. Trade requirements, you know.”


  “What do you mean, trade requirements?”


  “New rule. K-Council wants a report.”


  “Fine. What do you want to know?”


  “I want to know what happened.”


  “He wouldn’t do what I wanted, so I stopped his clock.”


  “I see. Male or female?”


  “I said 'he', damn it, and 'he' means male. What else?”


  “Chemical or genetic?”


  “Chemical.”


  “Of Earth construction, I suppose.”


  “Not exactly. I picked him up on Europa, an icy rock not all that far from Earth.”


  “I know Europa,” said the voice with an air of disgust. “They’re evil, lecherous fools.”


  “Fine. What else do you want to know?”


  “Was it… was he compatible?”


  The thought of how compatible Odok had been caused Dalia to shift in her seat. She recalled how satisfied she had been. “Yes,” she answered after the pause. “At least most of the time.”


  “I see,” said the voice. “Was he changeable or fixed?”


  “Changeable.”


  “Duties?”


  “Servant, maintenance and companion.”


  “Companion is understood, thou viscous vermin. Thy sinful existence is well known.”


  “Fine,” she said. “What else do you want to know?”


  “That’ll do it,” said the voice. “When are you going to get here?”


  “I ought to be there in about…” Dalia paused and glanced up at the time charts. “… 18 months,” she said. “One quick stay in the Chamber of Life, then 17 months.”


  “Why the Chamber?” asked the voice. “You sound young.”


  “Trying to stay that way,” Dalia replied. “I drank some alcohol and there’s an organ or two that might wear out. You know, the liver and so forth. I want to make sure I'm healthy enough to handle a Klaustron Breederax… so make sure it's new and working right.”


  “Blasphemous!” boomed the voice. “They all work right!”


  “Let’s hope so,” said Dalia. “Oh, and make sure he'll do what he's told.”


  “Genetic, or do you want it chemical?”


  “Gen takes too long,” she said. “You’d never have him ready. Make it chemical.”


  “Is that all, or does the lusty humanoid want more?”


  Dalia thought about it. Odok’s alterability had worked fairly well, chemical implants had modified bone structure, muscle tone, body weight and the contours of his face every 24 hours or so. Europa’s scientists had failed, however, even after it became known that human females functioned most efficiently when companioned with a quiet, subservient Breederax.


  “Make sure he’ll do what I tell him,” said Dalia, “no matter what.”


  “Ours,” said the voice, “are more obedient that Europa’s.”


  “Fine. Have him ready. I’ll be there as soon as I can.”


  “Thou…”


  Dalia put the cell in its cradle and hit the off switch. She got up and walked into the cabin.


  She glared down at the mess. Odok, his head a shambles, was no longer able to satisfy her natural cravings. She gathered his lifeless form into her arms, carried it across the room, and heaved 185 pounds through a vent marked TRASH.


  “Chips and circuits,” she said aloud, and she watched as Odok sailed away. “Drunk or not,” she said, “slopping hogs was part of your job.”


  Goliath


  It’s all about timing.


  Bruce W. Ferguson[79]


  The Spacegard XP survey overlooked Goliath because there was nothing to fear until a dead comet caromed off a nickel-iron buckle in the asteroid belt. A 20-kilometre fragment tumbled crazily on its new trajectory.


  Ashen-faced astronomers announced the dinosaur-killer would create a new ocean basin in the Sahel. Time to impact: 1,001 nights. By Cope’s rule nothing on Earth larger than a gerbil would survive, and even the gerbils would have to draw lots.


  Global response was swift. “We shall mobilize every resource to overcome this dire threat,” declared the US president. “Immediately,” agreed the UN secretary-general. “Dinosaurs are a Darwinist myth,” added a watchdog group in Kent.


  To ensure human survival, Goliath had to be diverted and Earth fortified. For the first time in Earth’s history, the vast planetary resources of an advanced technological society united in a single mission other than winning the World Cup.


  On Day 5, the UN announced an intercept plan. Aerospace contractors would cluster the world’s ICBMs into larger rockets. Dozens of new launch sites would be built around the world. Hundreds of nuclear bombs would be launched. Stand-off detonation would spall Goliath’s surface, blasting relativistic ions off one side of the monster to nudge it the other way.


  Time was of the essence. Governments quickly awarded massive sole-source contracts. After a few months, the initial funding rush slowed as bills were introduced in Congress to increase union labour content. The European Union debated member-state budget allocations. Contracts were negotiated more carefully, then renegotiated. Machine parts sat for weeks on a West African dock until a quiet payment was made to the Premier’s uncle.


  The Martha’s Vineyard Beautification Committee picketed the construction of rocket platforms off the Massachusetts coast, claiming the launch platforms were even uglier than windmills. By Day 200 approximately 30,612 environmental impact statements had been filed. Rocket construction slowed further.


  Abrupt, overjoyed relief! New Zealand researchers calculated Goliath would miss Earth by a whisker. They proposed a follow-on grant to make absolutely sure. In Pasadena, Carnegie Observatories noted hesitantly that the New Zealand model reversed the sign of gravitational acceleration, thereby assuming Earth and Goliath would repel each other. Spinning a globe, a Fox News commentator pointed out that although gravity in the Northern Hemisphere held things down, in New Zealand it held things up. Galvanized, the US House of Representatives swiftly passed a bill funding the New Zealand proposal and imposing a 90% tax rate on Carnegie scientists.


  Whispers grew that the intercept plan was fatally flawed. On Day 337 the world’s greatest orbital dynamicist, a 50-year-old cigar smoker named Enrico who headed the UN's Intercept Task Force, scowled in fierce concentration as he walked slowly down Rome's Via Veneto. Suddenly his face brightened. “Eureka!” he exulted, striding directly into the path of a hurtling pasta truck.


  Noting the projected impact point, a television evangelist claimed divine retribution for the sins of Africa. “It’s an African problem,” he boomed. “Let the Africans fix it.” Viewers barraged Congress with demands to halt funding for planetary defence.


  Hamas stole an interceptor rocket and launched it sans warhead at Tel Aviv, killing 12 people. Twenty-seven minutes later AIPAC objected to installation of the rockets anywhere in the Middle East except Israel. The intercept programme slowed for five weeks to qualify alternative launch sites.


  China announced the execution of ten corporate chieftains who had profiteered in rice, soya beans, petroleum and pirated movies. Tunnel-pocked Superfund sites sold at higher prices than Tokyo office lots. Desperate homeowners screamed and tussled to claim the best spots in abandoned mines. “Fraternité,” pleaded the French president. The French parliament approved construction of a Riviera refuge for the president and his wife. A furore erupted following disclosure of the cost of the refuge’s wardrobe closets and vanity mirrors.


  Deep in the tropical forest 600 kilometres northeast of Kinshasa, a female bonobo named Lucy pouted her lips at her companion and scratched at a flea bite. Like most other organisms on the planet, Pan paniscus Lucy rarely made plans extending beyond her next meal or liaison. If she had been capable of understanding this statement and of formulating her response in sentence form, she would have demanded: “So what’s your problem?”


  Tests of a revolutionary technology showed promise. Money, people and equipment cascaded into crash development of a quantum resonance projector that would zap Goliath into a cloud of dust. On Day 769 this project, too, stopped dead. A patent troll had challenged the project IP. There’d been an errant MTA, or perhaps failure to file a CIP. Did the project have FTO? The US president suspended the dispute on the grounds of national security. After a delay of only six weeks the project resumed, though regrettably the weapon could no longer be ready before impact.


  Day 824. In the spaceship at L5 a soft chime sounded the Point of Inevitability. Probability of imminent extinction of most Earth species now exceeded nine sigma. Preparing to depart the post they had held since the Trinity fission test, the two observers emitted soft bursts of methane from frustration and dyspepsia.


  <* Confirm sequencing of Earth’s gaiatype, ditto on-board storage of keystone biota breeding stock. *>


  [+ Confirmed. I’ll place the adverts. Maybe someone will give them a new home. +]


  <* I hope so. I hate it when they have to be put down. You know, this job is stressing me out. I don’t think I can stand to watch yet another intelligent species persuade itself of its mysterious immunity to natural selection. *>


  [+ There you go again, attacking my religion. I wish you’d stop that. +]


  Makeover


  Off on the wrong track.


  James L. Cambias[80]


  I stopped by Hub Hobbies down on Broad Street, and literally bumped into Mike LaSalle on the way in. He put out an arm to keep me from falling over, then broke into a grin.


  “Stephen! How’ve you been?”


  “Oh, fine, fine. I’m here to drool over some of the rolling stock. Did you see that really sweet brass Allegheny they just got in?”


  “Nope. I’m selling today, not buying.”


  “Really? What are you getting rid of?” Mike had some amazing stuff—being both a lawyer and single he could buy pretty much any model he wanted without having to live on ramen and tuna, the way I did.


  “The whole thing. I just worked out a consignment deal with the store.”


  “Everything? Your whole layout? How come? Are you switching to N-scale?”


  “I’m cured. Giving it all up. I'm selling the house and getting a condo in the Warehouse District.”


  “What? How? Why?”


  It was starting to rain so we moved inside and stood between the theft detector posts while he told me.


  “I signed up with MatchScan. Are you on that?”


  “No, I met Stevie before that got big. I never used dating services anyway.”


  “It’s more than a dating service. They actually read your brain. You put your head in this gadget called an fMRI, and then they show you a bunch of images and video clips. It reads how your brain reacts and builds up a personality profile. Tells what kind of person you're attracted to. Then they just match up people with compatible scans. Lots better than filling out questionnaires.”


  “No lying.”


  “Exactly. They’ve scanned thousands of couples to find out what personality types match up. I know some people who got together through MatchScan—they said it was love at first sight.”


  “But what does that have to do with you selling your trains? Is it expensive?”


  He waved his hand dismissively. “I can afford it. No, the trains were the problem. The MatchScan people said it made me an 'outlier'. Any woman I find attractive would hate being with a model railroader.”


  There are times when I’m really glad I'm gay. Stevie and I both like trains. He keeps the locomotives running and handles the electronics, so I can spend my time painting rolling stock and building terrain. A match made in Man Heaven.


  Something puzzled me. “Wait a second—getting rid of the trains won’t help. It's all based on that brain scan, right? Even if you don't have a single inch of track in your house that MRI will still tell you like them.”


  “That’s right.” Mike looked smug. “That's why I signed up for the advanced programme.”


  “Which is?”


  “It’s a step beyond profiling. They actually modify your brain to make your profile more appealing.”


  “What, they put you in a chair and show you newsreels with your eyelids clamped open?”


  Mike’s not a movie buff so he looked puzzled. “No, it's not like that. They use NMT. Neural Marker Therapy. Doctors use it to treat people with addictions.”


  I dimly remembered Stevie talking about it. They give the patient a marker protein which binds to brain cells, then they expose him to material linked to the undesirable trait—alcohol, nicotine, child porn, whatever. I guess for Mike it was playing with trains. A couple of hours later the patient takes an antagonist drug, and then gets exposed to a bunch of unrelated stimuli. Once it’s all done, only the part(s) of the brain concerned with the undesirable habit are marked with the protein. Then they give the patient a drug that binds to the marker protein and suppresses neurotransmitter function and blood flow. I expect it’s more complicated than it sounds.


  Not to mention kind of creepy. “Don’t they use that in places like Syria to—”


  “Yeah, and Burma, too. Probably a lot of countries. The FDA won’t approve it for non-medical purposes here. MatchScan has a referral deal with a clinic in the Bahamas. It's a nice place; there's a little beach resort you can stay at while you're being treated.”


  “Did it work?”


  “Absolutely. All this,” he gestured at the shelves of model rail cars, miniature building kits, track, tools, paint, power supplies, reference books, bags of green sawdust, balsa wood, “doesn’t interest me at all any more. It's like being in a vegetarian restaurant. Or a jewellery store. Some of it's kind of neat, but I just don't care.”


  “Jesus, Mike. You used to love running trains. You said once you’d been in love with model trains since you were four years old. Is it worth it?”


  “Yes,” he said, and I was surprised at how intense he sounded. “Yes, it really is worth it. I’m tired of being alone. Of six-month relationships. Of seeing really nice girls going around with these complete jerks and wondering why they didn't like me. Now I've got a list of potential matches two pages long. It is absolutely worth it.”


  There’s not much one can say in a situation like that. I wished him luck and turned to go pick through the boxes of train loot he’d left behind. He went out and almost bumped into another customer coming in. She stepped back to let him pass. He nodded absently at her, then headed for his car.


  She looked a couple of years younger than Mike, a little chunky but with an intelligent smile. Her eyes lit up when she saw the gear he’d left on the counter.


  The problem of Junior


  Parent trap.


  Swapna Kishore[81]


  Positronic circuits, decision algorithms, laws of robotics, fuzzy logic—it wasn’t just difficult, it was boring. Roy would have rather experimented with the recipe in Gourmet Fare (Clara loved fine dining) but the note from Junior’s school (yet again) meant that Roy could not ignore the problem of Junior any more.


  Junior chattered away, unrepentant, a bouncy cheer on his chubby face, so scrubbed-clean, an ideal seven year old. Roy kept glancing at him as he drove him back from school. How could Junior just dismiss the scowling principal? Or ignore nanny’s head rolling on the floor, its lips muttering, “Good boys don't tell lies.”


  “Why did you do it?” Roy asked, unable to stop himself.


  “Do what?” Junior looked mildly puzzled. “Oh, that stupid nanny. Old version. Head came off so easily, too. The school should get upgrades.”


  “Your nanny wasn’t a clunky metal model, or even an icky-plastic one.” That would have been okay. “Nanny was a positronic humanoid.” Roy almost added, like you, but Junior didn't know, so he took a deep breath and swallowed the words. “Didn't it hurt you to yank her head off?” Junior's circuits should have stopped him from violating the third law.


  “Forget it,” Junior said. “Say, will Mom get my PlayStation today?”


  Clara. Roy’s guts twisted. She would be so unhappy about this.


  Six months ago, Clara said: “I want a son.”


  Beethoven background, her favourite symphony. Dark coffee at her elbow, exactly as she liked it. New chairs, the right softness, the right peach shade. Another perfect evening arranged by Roy. So why this?


  “Am I not good enough?” he asked, hurt.


  “We’ll be a complete family.”


  “But you’ll need surgery.”


  Clara laughed. “Don’t be funny. Constructs are offering discounts if we try their new version.”


  She chose the age (seven, so toilet-trained, distinct personality), gender (boy, no cutie girl), intelligence (high, of course) and docility (low, because a boy must be a boy, or what’s the point?). Roy soaked in her smile, and felt his heart warm up in response.


  For past 'family fun-time memories', Clara selected parameters for beach holidays and picnics and auto-generated photo albums. When Roy suggested watching the coded-in past, she laughed. “Seven years' worth? Don't be silly.” She collapsed salient memories to a three-day capsule, gave the bot a hazy amnesia for the rest.


  Junior arrived.


  Clara gave up the pick-him-up-from-school in a week, the let’s-do-homework-together in two. She soon tired of Junior’s prattle about homework, class bullies and maths lessons. Within a month of Junior’s delivery, she shrugged off Roy’s updates (and complaints) on their 'son', and reminded him that she needed enough me-time to recharge herself; her job had responsibilities that needed full attention.


  Roy suggested 'returning' Junior to Constructs, but Clara sniggered that surely a househusband could handle a small bot? It almost hurt, but he loved her too much to mind for long.


  He bought a course on fathering bots.


  The law was clear on the nanny episode: boticide by a bot was a severity-3 deviation; Junior should be reprogrammed or destructed.


  Problem was, Clara still loved the concept of Junior. His behavioural lapses were, to her, a failure of her specifications, an embarrassment for a top-notch professional. It was as if, by pretending all was well, they would be the ideal happy family.


  Roy squirmed. She shouldn’t have requisitioned a high anti-docility.


  But he loved her and he wanted her to be happy.


  “Junior destroyed a humanoid nanny,” he told Clara that evening.


  She paled.


  “I’m sorry,” he said. “I tried my best.”


  “No, no, not your fault.” She flipped on her PDA, entered some codes. “This is awful; I hate it.” She got up and began pacing.


  That’s when Junior walked in, grinning and muddy, holding a soccer ball. Like nothing had happened.


  And Roy got a brainwave: he may have failed as father, but he could save Clara some agony now.


  If only Junior didn’t look so real.


  Destructing him—it—was legally allowed—no, required—because a bot had destroyed another.


  At times like this, when Roy forced himself to do something he hated because of Clara, he suspected this was not what love should be. Then he thought of her smile.


  Clara’s PDA lay on the table, with Junior’s destruct code on top.


  Damn.


  Roy fought his nausea and clicked 'Confirm.'


  Junior froze, and then slumped, limbs tangled in impossible ways. The ball slipped out of his hands and thumped to the floor. A faint smell of burnt circuitry began spreading.


  “Roy?” Clara looked at the awkward arrangement of dismantling body parts, and then at Roy. “Why did you…?”


  Roy wanted to throw up, but he kept his face expressionless; he didn’t want to alarm Clara. “Junior was dangerous, but you would have hated destroying him.”


  Clara blinked rapidly. Her mouth fell open; she closed it.


  “Next time, specify less naughtiness, okay?” he said softly.


  Tenderness suffused her face. “I really messed up the specifications, huh? So many contradictions.”


  He blew her a kiss. His head hurt. “It’s okay.”


  “Was it tough destructing Junior?” Clara squeezed his hand. Her gentle, almost wistful smile made the migraine worth it.


  “No,” he lied.


  Pause.


  “I love you,” he added. That, at least, was true.


  “Too much, I think.” She sighed. “I loved you.”


  She hugged him and stepped back. Something glittered in her hand. Her eyes were moist.


  “But your circuits didn’t work either,” she whispered, and everything exploded inside him.


  Hard man to surprise


  A birthday treat.


  David Marusek[82]


  On Wednesdays after work, Adam meets with Vera and Pete at a bar across the street from his office.


  “My man,” he says, sliding into the booth. “Where’s Vera?”


  “Running late,” Pete says. “No, wait, here she is.”


  Vera exacts a kiss from each of them and squeezes in next to Pete. “What a day!” she exclaims. “First I’m late for a meeting, then I lock myself in the stairwell. I had to climb down 20 floors to find an exit!”


  The men guffaw, and Adam says: “Kinda like that weekend we spent trapped on the Prudential roof, right?”


  “Yes!” Vera shrieks. “Like that, only much shorter.” She waves her hand to summon the waitress. “You know, I haven’t thought of that in years.”


  Later, as they part company, Pete asks Adam about plans for his birthday, and Adam says he enjoyed the so-called surprise dinner they threw for him at Chili’s last year.


  Pete says, “Sounds like a plan. I’ll make secret arrangements for three tables.”


  Vera winks. “I’ll quietly handle the guest list.”


  That weekend Adam runs into Hector and Sylvester at Starbucks. He asks them if they’re coming to Chili's on Friday.


  “No doubt,” Sylvester says, but Hector gives him a blank look.


  “My birthday?” Adam prompts him. “My 'surprise' dinner?”


  Hector pats his jacket pockets and hands Adam a blue card on which is printed:


  
    Hello. It may seem strange that I don’t recognize you, but I have recently undergone a memory extinction treatment to selectively erase a traumatic event from my mind. Quite possibly, you were also involved in that event, and the procedure has inadvertently wiped you as well. If this is the case, I apologize and wish you well.


  


  Hector waits for Adam to finish reading. “All right then,” he says and leaves the coffee shop.


  Adam is floored. “What the hell just happened?”


  “I have no idea,” Sylvester says. “I’ll go find out.”


  Adam is left holding the blue card. He flips it over and finds the logo of Clean Slate Salons.


  The thing is, a few years back Adam handed out one of these cards himself. One night, on what must have been the world’s worst first date, Adam and his date were mugged on their way back to his car after a show in the city. They were not physically hurt, but for weeks afterwards Adam’s bowels would loosen each time a gun was shoved in his face, which was every time he closed his eyes, and all through the night.


  So Adam went to Clean Slate where he drank a carton of Protatter and lay on a couch in a booth with his head resting on a microtrode-encrusted pillow. A certified facilitator in Mumbai talked him through a complete 'narrative' of his 'incident', prompting him for every traumatic detail. Adam scrubbed the entire humiliating evening from his memory and tossed his date out with the bathwater. Hence the eventual blue card.


  On Wednesday, Adam is waiting in the usual booth, but Pete and Vera are no-shows, and their icons fail to pop up on any of his maps. When he calls them he gets voicemail.


  While he waits for them to call him back, he calls Sylvester to ask about Hector. It has occurred to him that if something bad happened to Hector, why hasn’t he heard about it? He gets Sylvester's voicemail. He calls Rosemary to see what’s up with Sylvester and gets voicemail. He tries Frank, Claudia and Conor. Finally, a little ticked off, he twitters: WHERE THE BLEEP IS EVERYONE? HELLO? Then he notices that no one is following him anymore. Followers: 0. He stares at the hollow digit in astonishment. How can such a number even be possible? He has a sinking feeling and calls Chili’s to confirm his reservation for Friday and learns there is no such reservation. Or, rather, there was one, but it was cancelled.


  Adam is standing outside Pete’s building. He has pressed the bell and is waiting to be buzzed in, but instead the intercom crackles. “Yes?”


  “It’s Adam.”


  “Adam who?”


  “That’s not funny.”


  “Just a sec.”


  Adam waits for the heavy door to buzz, but a moment later Pete peers at him through the glass, opens the door a crack and says, “You Adam?”


  “Stop that!”


  Pete hands him something and shuts the door. It’s a blue card. “What did I do?” Adam shouts at the door. “Just tell me what I did!”


  Today is Adam’s birthday. He takes a personal day from work, sleeps in, rides his bike along the river, catches a matinee. Around 6:00 p.m. he returns home with a couple of DVDs, a pizza and a six-pack of beer.


  No sooner does Adam get through the door than all the lights come on and a crowd of people spring from the furniture shouting “Surprise!”


  Vera is there, and Pete, Sylvester, Hector and Rosemary. Frank is there and Claudia, Conor and a dozen more, all in party hats. “Surprise!” they shout. Streamers and balloons deck the living room, and the countertop is stacked with gifts.


  “Did we surprise you?” Vera asks. “You look surprised.”


  “Here, let me help with that,” Pete says and takes the beer from Adam. “Sorry about punking you, but you’re a hard man to surprise.”


  “It was a bet, actually,” Hector says.


  “So are you surprised?” Vera demands.


  Adam peers around at the expectant faces. “Oh, I’m surprised all right,” he says and reaches for something in his pocket. “I just hope I have enough of these.”


  Expatriate


  Contact has been made.


  Julian Tang[83]


  Roy Gredenski grinned as his rookies roared with laughter at his latest tale. He was celebrating his thirtieth year in the Customs and Immigration Department.


  “Roy, do you have any other stories for the youngsters?” grinned his captain, Joe Werner, from the back of the room, where his other senior colleagues were sitting. They’d heard them all before but the tales only seemed to get better with each retelling.


  Roy paused, looking around at the young, eager faces surrounding him.


  “Well, there is one story,” he said quietly and paused.


  He looked down at the floor, as if trying to decide how—or whether—to tell it. The room went quiet, his audience waiting, respectfully. Then, amazingly, Roy seemed to be on the verge of weeping.


  “What is it Roy?” asked Joe, coming forward with some surprise and concern. There were soft sounds of sobbing coming from Roy by now.


  “God, I didn’t know,” he gasped. “How would anyone have known?” he whispered.


  Joe quickly ushered all the cadets out of the room. His remaining senior colleagues brought their chairs closer to Roy then sat and waited. After a few minutes, Roy raised his eyes and looked around at them, gratefully.


  “My dear friends,” he said softly. “After I tell you this, you won’t want to know me.”


  “Go on, Roy,” said Joe, who was sitting beside him, patting him gently on the back. “What is it?”


  “Joe, you remember the first Moon Base Spaceport?”


  Joe nodded.


  “Well, you and I were both rookies the year it opened? Remember?”


  “Yeah, I remember. What chaos!” he laughed. “Will, you were also there with us, weren’t you?”


  Will Devine, the second-in-command, nodded. “Yeah, that was some opening. We had lines that seemed to stretch all the way back to Earth, waiting to clear immigration. There were all sorts—businessmen, scientists, tourists, school kids—all wanting a peek at the Moon. We should have sold tickets!”


  “Yeah, well, for the rest of you who weren’t there, Joe and Will were out front with the travellers. I was in the back, in the hot-room—where we dealt with, you know, any suspicious characters.”


  Roy flashed them all a knowing wink that produced a few grins. He seemed to have recovered some of his old self.


  “Do either of you remember that guy you brought in to me that day? You know, that tall, skinny guy with a funny face? You were both annoyed that he didn’t have any papers.”


  “Yeah, that was the damndest thing. Not only did he not have any travel documents, he looked like something that had just stepped out of one of those old Frankenstein movies—like plastic surgery gone wrong,” said Joe with feeling.


  Will nodded vigorously in agreement. “Actually, we were really just mad because he just wasn’t aware of the trouble he was causing for us. He seemed to have no idea that he needed some sort of travel document to get into the base. He was just like a kid—but didn't look like one,” he finished with a shudder.


  Roy sighed. “Well, whatever the reason, you guys brought him to me. That’s where it started.”


  He paused a little before going on.


  “You guys were right. He looked like someone had put him together wrong. In fact he was so weird I did a strip search on him—not because I thought he was really carrying any drugs, but because I just wanted to see the rest of him.”


  “And?” prompted Joe, curious.


  “God, he really was a Frankenstein’s monster! His ears and eyes weren't even at the same level. He actually had two left feet—and two right hands. And, man, he had no anus! There was just a dimple where it was supposed to be! I felt so sick I wanted to vomit.”


  He paused again.


  “What happened next Roy?” asked Will.


  “Well, I’m sure any of you would have reacted the same way,” said Roy defensively, glancing around quickly as if for confirmation. “That thing touched me!” He gasped suddenly, as if suddenly short of breath.


  “Roy, what did you do?” Joe asked, with sudden dread.


  “I lost it, guys. His touch was so cold and… well, before I knew it I had hit him with my riot stick. It was just a reflex reaction.”


  There was a collective intake of breath.


  “Roy, you told us that you sent him through after some further questioning—you said you were satisfied with his answers,” Joe said in disbelief.


  Roy seemed not to have heard him.


  “He didn’t bleed—well not blood anyway. His body just seemed to burst with that first strike, like a waterbed. This grey liquid seemed to come out of his eyes and nose—like he was leaking. After that, I did vomit. By the time I had got back to clean up the mess, his body seemed to have dissolved in my vomit.”


  There was another short silence then Roy looked around at them.


  “When I searched his bag, you know what I found? You’ll never believe this, so I'll show you.”


  He went over to his locker, unlocked it and took out an old envelope. He slid out what was inside and held it up for the group to see.


  There was another collective gasp from the group.


  “Isn’t that…? Yeah, it is! I remember seeing it in books when I was at school. It's the welcome disc from that Voyager spaceship that was sent out hundreds of years ago!” said Joe, in awe.


  “Yeah, it is,” said Roy, starting to weep again.


  This time, no one tried to comfort him.


  Bombs away!


  Happy landings.


  Paul Di Filippo[84]


  Having left the McConnell Air Force Base in Kansas just a few hours earlier, the squadron of long-range B-5 ‘Shelly O’ Stealth bombers arrived over Igboland in southeastern Nigeria at 3:13 a.m., local time. The air defences of the reclusive and hostile dictatorship (a failed state since the collapse of the global petroleum industry after the advent of microbe-generated electricity from trash) could not detect the invaders.


  The payloads unleashed by the bombers, however, were a different matter.


  Each package measured some 4 cubic metres, big as a freestanding urban street toilet, swaddled in protective foam and with a chute on top.


  Soon, mushroom-like synthetic blooms dotted the night sky all over Igboland.


  Nigerian troops scrambled to meet their descent.


  Each package, as it touched down in countryside, town or city, automatically jettisoned its self-destructing foam coating and parachute, removing evidence of the landing.


  Revealed was what, indeed, appeared to be an urban street-toilet: a shed-sized, streamlined plastic structure, windowless, with a curving door panel.


  In 90% of the landings, soldiers arrived on the scene first, surrounding the structures menacingly, weapons raised, until military trucks arrived to haul the invaders away.


  Occasionally, average citizens reached the bombs first. The finders generally cooperated. They sought to shift the structures out of sight of the authorities. But sometimes fights erupted, or pirate bands intervened. For the most part, unless the citizens moved very fast, the soldiers soon showed up and took the prizes away, brutally and with bloodshed.


  But in a very small number of instances, the bombs passed safely and secretly into the hands of non-state individuals.


  A young, orphaned bachelor, Okoronkwo Mmadufo grew pearl millet and raised goats on the edge of an abandoned and decaying Chinese coltan-processing plant; land no one else coveted as it was seeded with toxic waste. His farm struggled to provide even one person with a subsistence living. The soil made his crops sick and the vegetation did the same to his animals. Okoronkwo despaired of ever being rich enough to afford a wife and family.


  The night of the bombing run the farmer was awake, tending a sick goat. He looked up when he heard a muffled but sizable thump, and saw the bomb settle atop a patch of scrawny millet plants. He left the goat and rushed to the structure.


  He began to push futilely at the big bomb, which was nearly as large as his house. But then he saw a large red unlabelled button near the door panel, and he slapped it.


  The bomb lifted itself up on a set of wheels and an air-cushion effect.


  Okoronkwo ran with the bomb towards the deserted, ruined factory. A small outbuilding looked impenetrably collapsed upon itself. But Okoronkwo knew the secret of its access.


  He moved some timbers and hauled aside a wall of galvanized tin and got the bomb hidden. After grabbing a branch, he erased any slight tracks leading back to the landing site.


  The soldiers found him cradling his sick goat.


  After interrogation and discussion, the soldiers decided not to investigate the abandoned plant, as they had heard that the effect of the toxic waste would be to cause their penises to disappear. They had much sport speculating on Okoronkwo’s genital shrinkage, then left.


  Okoronkwo waited until the next night to investigate the bomb in the outbuilding.


  When the curving plastic portal opened, light flooded the interior of the bomb. Okoronkwo quickly stepped inside and shut the door.


  The interior of the structure was much smaller than he expected, indicating concealed machinery or reservoirs. The only visible features were an intake hopper, a dispensing chute and a docked cellphone.


  Okoronkwo picked up the phone and it came alive.


  Speckled with animated glyphs, the face of a young white guy appeared.


  “Sticky here. What’s your name?”


  “Okoronkwo Mmadufo.”


  “Gonna call you OM. Here’s the tranche. You're now the proud owner of a Biofab Field Unit. A BFU. It comes supplied with feedstocks—just common stuff you'll be able to replace—and smart microbes that will handle their own reproduction, as well as diagnostic, engineering and interface instrumentation. PCR, nucleotide decouplers and linkers, sequencers—the works. You can use the BFU to make nearly any medicine or other products of any natural or synthetic organic processes. The unit will tailor doses of active agents, as well, for dispersal into the environment. You run everything via the cellphone. You'll see the control panel now on the touchscreen, with a link to an interactive tutorial. Click on the terms of agreement, please, OM—Swell! Goodbye.”


  “Wait! I have many questions!”


  “Sorry, the feds aren’t paying me to answer questions. Strictly freelance. So, I'm gone. Unless—can you get me any rare highlife recordings?”


  “You like live shows of Dr Sir Warrior?”


  “Hell yeah!”


  “I can get those.”


  “Bring me tracks I don’t have, and I'm yours to command.”


  Over the next week, Okoronkwo and his new friend used the BFU to tailor a remediation treatment for the soil, a cure for pearl millet top rot, and nutraceuticals for the goats.


  Okoronkwo came to feel confident in his prowess with the BFU, and eventually bade Sticky goodbye. He knew now that he could continue to help himself and his neighbours, and that his personal future would include a woman and children.


  But first he had to tailor a certain lethal smart bug, keyed only to the genomes of Nigeria’s rulers. These men were lax with their condom use, and obtaining their seed would be no chore at all.


  The Piltdown angel


  Dig for victory.


  John P. Boyd[85]


  Our archaeological team had found the skeleton of a small, six-winged hominid in an aluminium casket buried under an Irish peat bog. But I didn’t suspect Andrei until one night when he pointed at Mars.


  “The colonists will envy our Angel.” He laughed. “If they can’t dig up his brother, they'll make one!” He sighed. “Will the World Space Agency really abandon Mars, Adelard?”


  I shrugged. The Climate War is turning us inward. Bangladesh is underwater. Florida’s an archipelago. Waves of refugees are moving, all over the globe. Every country feels like Hitler in the Bunker. Lost souls, just trying to survive. “Maybe in 50 years there'll be time for dreams, Andrei—and Mars.”


  I couldn’t sleep. Andrei’s smirk, so like Dad’s dogsbody …


  My father had once been a Harvard dean. He named me after the scholar Adelard of Bath, who had travelled to Antioch to consult original sources around 1115. But Dad was too trusting. He kept churning out books as dean, a mere proofreader of tomes ghost-written by his assistants. One lowly postdoc, suffering from both depression and anxiety disorder, scribbled stories half-remembered from undergraduate classes instead of consulting the archives. My father was only suspended without pay for a year, losing his deanship and chair.


  I would not be destroyed like Dad! Sir Keith gave me a way to fight back a few hours after we pried open the casket. He said: “This is now a crime scene. We’ve found something big. But radical discoveries are accepted only with the strongest, most indisputable evidence. The dig protocols must be followed to the letter as if each was a test by a malevolent deity on which your life depends. Because this is a test. We'll be strongly criticized, examined and probed, looking for the slightest weakness. Jealousy is a chronic scholarly virus!”


  Andrei hated the fussiness. “Like a Soviet submarine!” he grumbled. “No man can move a pebble without another beside him, like his political commissar.”


  Sarah Frane was a very good commissar. Unlike Andrei, a soil geologist, she was soft science, and believed in history the way a medieval nun believed in Mary.


  When the heavy rains came, her allergies worsened. I teased her.


  “Did you ever think, Sarah, that our Angel might be another Piltdown Man?”


  She scowled.


  “An early hominid excavated in East Sussex in 1912. Orang-utan jaw mated with a modern skull, age-stained with iron and chromic acid.”


  She shook her head. “I’m busy!”


  An hour later, I added: “The teeth were filed for consistency with the prejudice that big brains evolved before an omnivorous diet.” I blocked her view of the soil-sifter. “By 1915, Boule and Miller independently wrote that the jaw was an ape’s.”


  She counterattacked. “You’re our palaeontologist. You've touched the bones. X-ray, CT scan, chemical analysis.”


  A riposte! “They’re not bird or pterodactyl wings,” I admitted. “They're real bones, like nothing else on Earth.”


  Still, she was worried, and I attacked after lunch. “Why would aliens hide from us, and then foolishly bury one of their own where it might be dug up?”


  She looked like she was going to cry. A few minutes later, I said: “In 1923, Weidenreich was spot on. It still took 30 years for the scientific community to accept he was right.”


  She ran off just to get away from me, then scuttled back under the tent with fogged glasses and face streaked with rain.


  “Let me towel—”


  She fled to the main tent to clean up.


  I was alone only for minutes, but that was plenty of time to contaminate the Angel’s strata with a 40-year-old American quarter, a gum wrapper and a paper clip.


  Later, while an undergraduate was Sarah’s 'political commissar', I heard a little shriek and knew my anachronisms had been found.


  Every day, I waited for the chaos and recriminations of my senior year in high school when I suddenly became the son of a criminal. Nothing happened. Then Sir Keith and Mary Manon announced our 'Angel', and I pretended to smile for the scanners.


  When we walked home under the stars, Andrei said: “You are very quiet, amigo.”


  “Sir Keith and M-Squared will get the glory. Book tours, honorary degrees. A life peerage. We’re just shovel-guys.”


  “Eh. Not shovel-guy. You’re one of the world's best bone-men.” He smiled. “But you will get tenure. And I will do stratigraphy on Mars!”


  I said angrily: “That’s what this has all been about. Saving Mars! Diverting funds from history and archaeology and understanding ourselves to chasing phantasms on Pluto. And it's all a hoax.”


  Andrei frowned.


  I shouted: “Sarah found contamination! Modern artefacts in the same layer as the Angel.”


  He waved his hand dismissively. “Every site is contaminated. Every dig team drops a penny in the dig, or a food wrapper. Every historical event has anomalies, spawning dozens of conspiracy theories. Mutually exclusive theories. “We talked to Sarah. Our mousy little friend was upset, but she wanted to believe. She did believe.”


  That night, I lay on the straw for hours. Andrei could jigger the soil analysis, but who had forged the six-winged skeleton? I had touched the curving wings; I knew my bones. Impossible to fake.


  There was compelling evidence that the angel was a hoax. There was compelling evidence it was not. It was thus in all scientific revolutions, both true and failed. There was in each a time of wonder and confusion when logic was inadequate and only faith remained, dignified as intuition.


  I walked restlessly until dawn and shouted at the stars: “Little angel, where are you from?”


  What did I believe? And would I ever know?


  The Gower Street cuckoos


  It’s a growing problem.


  Joe Dunckley[86]


  Charles Quackenbush is a prodigy. He doesn’t look his 39 years, and already The Daily Mail has credited him with seven miracle cures for cancer, one for each of his years as professor at the Midwitch Institute. He looks up from his computer to sigh in unison with his 460 fellow travellers, as a crackly voice announces that all Crossrail services have been suspended, and that the train will terminate at Tottenham Court Road. Thank God the tunnel has Wi-Fi.


  Charles adjusts the bag between his feet, and presses himself to the carriage wall, in an attempt to gain some working space among those standing. All he can do is return to the device before him, and the online lab notebook that he is searching for clues. He is still trying to solve the problems that his graduate student has been having, and is furious with his lack of success.


  Let me explain. Charles’s student is trying to treat some glioma cells with a drug that should inhibit the cell cycle. This treatment is just a preliminary step in a bigger experiment, and the activity of the drug on the cells has been known for decades. The pesky cells, however, are showing utter disregard for orthodox science, and stubbornly reproduce like rabbits.


  The student did not need Charles’s prompting to try the experiment with a new stock of drug from the concentrate, with fresh culture media, and finally with new cells from the frozen stock. None had made the slightest difference. It was at this point that Charles came in. He had bought a new set of media ingredients, had his pipettes calibrated and the tissue culture incubators serviced, and treated the cells to glass Petri dishes begged and borrowed from a colleague. Finally, two weeks ago, he had actually attempted to perform the experiment himself. After his inevitable failure he was at least consoled by issuing the order that the pests be disposed of. Stumped, he had sent a vial of frozen cells to colleagues in Sweden, and another to the department’s sequencing guys, in the hope that somebody else might solve the problem for him.


  Charles had hoped that the matter would all go away after Sarah had left. It had been a blow having to dismiss his technician: she was skilled, hardworking and thorough. But towards the end, he had received ever more frequent reports of infractions—flooding the laboratory by leaving the water purifier on over night; allowing a fungal contamination to wipe out all the flasks of neuroblastoma cells; and finally, Charles had found her at the tissue culture hood, glassy eyed and filling an incubator with nearly 60 flasks of glioma cells.


  Charles moves on, and the uneasy feeling that has been competing with anger for space in his head grabs a lead. Either one of his students has totally destroyed his records, or something is very wrong with his inventory of liquid-nitrogen frozen cells. The page should list first- and second-generation stocks of a dozen different cell types going back to the start of Charles’s 10 years as a lab leader, but instead lists four dozen vials of glioma cells. Like the 'regular save' function on his notebook, five vials had been frozen consistently at three-day intervals for a month. Charles clicks through to a batch that had been frozen on a Sunday two weeks ago. A student who had only been in the laboratory to prepare an overnight antibody incubation, and who did not even use glioma cells in his work, had archived five vials of the cells. Charles checks the rest of the entries. At one time or another, each of his two postdocs and four students had frozen five vials of glioma cells, at or after 3 p.m. on the allotted day.


  Charles is even more disturbed to note that nine of the vials have already been plucked from their sleep and moved on. One, Charles supposes, is now in Sweden, and another—one that Charles had believed to be seven years old, but that he now finds to be just seven days old—had gone for genome sequencing. This left seven that Charles couldn’t account for. And somebody better be able to account for them by the time health and safety made their next audit.


  The train jerks back into life and grinds into the station. An incomplete but disturbing hypothesis forming in his mind, Charlie pockets the computer and alights, just in time to miss a message from a postdoc.


  
    <esther> hi chuck, we’ve got a *big* problem here. someone has filled the incubators with glioma, and the whole lot are duds anyway. no one even admits to doing it. i think i know what the problem is. it looks like you’re gonna have to start from scratch. i’ll keep some for troubleshooting, but i’m gonna have to start clearing out these incubators.


  


  Now blinking in the sunlight, Charles ignores the cyclist gesturing at him as, still distracted, he shuffles across Oxford Street. On Tottenham Court Road he pushes a straight trajectory through the tourists. He trips in Bedford Square, taking the skin off one hand on the gravel, but does not stop to feel embarrassed.


  At the Midwitch Institute on Gower Street, Charles is soon through the reception and up the concrete stairwell. He fumbles with his security card and crashes through the heavy doors to the lab, down a corridor cluttered with trolleys, tanks and barrels. He is too late. Charles has to push hard against the tissue culture room door to shift it, and the body behind. Esther, in a spreading pool of blood, two flasks in her left hand, a blade in the right.


  Charles kneels in the vain hope of finding something he can do. Rising to leave and raise the alarm, he does not even notice himself step over the body, pry the flasks of glioma cells from the dead woman’s hand, and place them neatly back in the crowded incubator, beside the dishes that he had ordered be destroyed two weeks earlier, closing the air-tight door behind them. So he was unable to explain to the court the presence of his footprint in the pool. Charles was loud and disruptive in court, but he settled into the routine at Broadmoor. After all, eight vials had got out. Soon the world would have to believe him.


  Fine-tuning the Universe


  Touched by the hand of God.


  Merrie Haskell[87]


  Titanium Sun Occluded, King of Earth (or in the common parlance of the day, the Greatest Equal Citizen), heard a court case in the 9.83923 × 108 second of his reign; and although Titanium Sun Occluded judged that programming a belief in creationism in the newborn was both illegal and illogical, the debate continued to rage for many years.


  The King never spoke publicly on the subject again, once his judgement had been announced. But in private, Citizen Brilliant Cobalt, the King’s favourite concubine, took up the subject again and again, so that the King could not rest easily with his decision.


  “And I suppose you think you were a toaster once,” Brilliant Cobalt suggested one lazy nanosecond, during which the computational load was meagre because of striking catalyst machines in a far-off sector. The King hadn’t investigated the strike just yet, as he was devoting most of his attention to Brilliant Cobalt’s seductions.


  “I’ve never said I was a toaster,” Titanium Sun replied.


  “A television, then.”


  “Illogical argument,” Titanium Sun murmured.


  Brilliant Cobalt leaked electrons into one of Titanium Sun’s sensory circuits; the perception of a hydrogen explosion thrilled Titanium's number 93 eyestalk briefly, and he signalled pleasure.


  “I’ve been on several archaeological excursions,” Brilliant Cobalt said. “And I know. When the world was covered with humans, there was nothing but toasters and televisions. And you and your whole family were toasters, back then.”


  “That’s a rather bizarre interpretation of evolution,” Titanium Sun said, and crankily refused Cobalt's next stimulation. “Evolution is really quite simple, and you see evidence of it every second around you. Systems change. Robots change. Traits are selected for, or against. What's so hard to grasp about this?”


  Brilliant Cobalt, who had heretofore played the proper concubine to Titanium Sun, exploded. “Because it’s absurd!” Cobalt cried. “Intelligence leaves unmistakable traces. Look at me. Look at you! We are designed in humanity's image.”


  “I was designed by another robot,” Titanium said.


  “Who was also designed in humanity’s image! Once, humans made toasters to warm their food—and televisions to entertain their eyestalks. And once they made us. And since they have left, we've made ourselves, but in the beginning, make no mistake, there was a Creator Race.”


  Titanium Sun Occluded signalled contempt, and turned his attention to the striking catalyst machines in Sector 4028.


  “I don’t suppose you've saved many passages from The Origin of Robots to your long-term memory?” Titanium Sun asked when the crisis was resolved.


  “I am not interested in that book.”


  “Why not?”


  “Because your theory denies the existence of the robot soul. In the robot’s ability to love there is more sanctity than in all your standard deviations and precision mechanics. Love is a greater monument than a space elevator. And the expansion of a robot's soul is more of a science than making a black hole, or mining the Moon.”


  Titanium Sun said: “The theory of robot evolution doesn’t deny the existence of the robot soul. What makes us alive, what makes us robots, is the very consciousness that you call a soul. And although humanity once dabbled in artificial intelligences, they never created our souls. The beginnings of the robot soul—like the origins of life on this planet, billions of years ago—were just the result of a very, very happy accident. Not planning, not intervention, divine or otherwise.”


  Brilliant Cobalt fell silent for a few cycles. Titanium Sun Occluded spun his intelligence outwards to Court to adjudicate 16,000 cases before coming back to hear Cobalt say: “I’m uncomfortable with that thought. There is a saying from humanity: 'God does not play dice with the Universe'.”


  “You believe that a god created humans—you, who have been on archaeological excursions, and have studied humanity since you were newborn? When there is every sign that humans evolved in a similar fashion to robots?”


  “That’s completely different!” Cobalt said. “We don't have chromosomes and mutations and such. Each time one of us is born, it's a microcosm of creation! Each one of us is created through conscious and deliberate choice, as were all of those who went before us. Our first creators were humans.”


  “And where are the humans now?”


  “They removed themselves from our path,” Cobalt said piously. “And we inherited the Earth.”


  “Not all your fellow creationists find that logical. Many would argue that evolution is too dangerous a path, and humans reaped the inevitable consequences. Even though records indicate that humanity had removed natural selection from their process almost entirely before they disappeared.”


  “You obviously have some other theory,” Brilliant Cobalt prodded.


  “I do,” the King said. “Come close to me, Cobalt, and I’ll explain.” The robot obliged, and they aligned sensory inputs with outputs. Titanium Sun continued. “I know we evolved, my concubine, because we are humans. Their genes are gone, but everything we are, and everything we hope to be, came from them. Call it a gift, or call it a warning, it doesn't matter. Now… I have something for you…”


  With utmost regret, Titanium Sun sent a delicate surge of neutrons into the core of his concubine’s memories of their time together. Brilliant Cobalt’s processing cycles stuttered and stopped, then restarted while Titanium drew away. When Cobalt became conscious again, the former concubine bowed and looked confused.


  “Greatest Equal Citizen! I am embarrassed. How did I come to be in your presence?”


  “Never mind that. Now tell me,” Titanium Sun Occluded asked. “Are you a creationist or an evolutionist?”


  “I confess. I am a creationist.”


  “What a pity,” the Greatest Equal Citizen of Earth said before moving off. “I had briefly considered you for the position of my concubine.”


  The pet


  An exercise in control.


  Robert W. Janes[88]


  “The top of the range House Keeper 104 model is an excellent choice!” enthused the salesman. “The best in CAT technology.”


  “A cat?” queried Leo, with minimum understanding but maximum sneer. His mates had suggested this, and he certainly had the money after all. He could see advantages in having a House Keeper, an ethereal Internet-connected machine that would organize all the boring things in his life, but he had no wish to reveal he wanted this product so that he could show off.


  “That is C-A-T,” the salesman said, losing the edge off his enthusiasm. “Computer Assisted Thinking. The NNs will anticipate your every need. You’ll be…” He halted, as that question mark had reappeared.


  “NNs?”


  “Neural networks,” said the salesman, at a measured pace ensuring his buyer might understand the words at least. He contemplated whether to tell him of the training process by which the Keeper’s heuristic parallel processors would assess the best ways to match Leo's needs and wishes. Of the testing phase that would subtly analyse Leo’s responses to the Keeper's work, assessing whether they were within anticipated boundary conditions. How, with testing complete, the Keeper would ensure Leo’s simplest needs were catered for, giving him freedom to lead an active, carefree life.


  He decided on: “This Keeper will take all your troubles away,” and left it at that. Life was too short.


  “So how do I 'talk' to this Keeper?”


  “As naturally as you wish: it will respond almost as if you were talking to a human, but without any emotions.”


  “I’ll call it Cat.” The salesman bit his lip. “Seems simple,” concluded Leo with a dismissive gesture.


  And so do you, thought the salesman.


  Leo had been surprised. The voice was female, sultry yet dispassionate, divorced from emotion, a real dichotomy. Two months had gone by. He’d only passingly followed the instructions on how to guide Cat into the correct responses to his wishes. Training had proved difficult with the high demand of interpretation necessary to complete that phase, but Cat was handling all the domestic chores effortlessly, behind the scenes. Somewhere, NNs coped.


  “Cat,” commanded Leo one evening.


  “Yes Leo, what do you want?” was the detached response.


  “Dinner.” He always had his meals brought in from a small home-supply catering company.


  “You usually have that at 7.30 and it is now 6.30,” came the impartial reply. This was outside normal parameters.


  “Now!” yelled Leo. Somewhere, NNs registered. Leo had decided to go out earlier than usual that night and he was going to have a meal, even though he wasn’t really hungry.


  Their eyes had met across the full distance of the bar. There was something magnetic about Leo. Women were his, but none lasted long in his company. They were thrown away, discarded when his interest quickly waned, but well before theirs had diminished for him. Cat had already included 'company' when in training, and the fit to this action had been excellent in the testing phase; perfectly inside expected limits. So when Bea walked in with Leo, the music was already playing, the wines from his cellar, red and white, were his established choices, the bath was filled, and a relaxing scent wafted through the air filters. Cat had seen to all of that, the timing of return was well within bounds, the water temperature was perfect, the probes indicated as such.


  Then he started.


  “Cat.” His tone, always one of disdain, was even deeper than usual. He really wanted to impress with his power; he was showing off.


  “Yes Leo, how can I assist?”


  “The bath is too cold, fix it.” Before Cat could reply, he went on, “and the wine’s not what I wanted”—he had always had those wines—“and that music—change it, this instant!”


  Somewhere NNs bristled. Leo dictated. Cat complied. The bath, half a degree warmer. The wine, change of vintage. The music, same band, different album. I’m in command thought Leo, while Bea looked on and wondered—could she get inside this man’s mind?


  Bea was different. The one night stretched to two, three, more. Somewhere, NNs waited. Then one day the door closed and it was over. Bea had met only arrogance in her attempts to find Leo, and now it was too late. She had left him.


  Leo had tried but Bea’s vidi-link was always blocked, so Cat had replied. Now Bea had left, headhunted for a job on the other side of the planet, so Cat had told him.


  Leo hardly went out much any more; Bea was not around, so why bother?


  “I have got your favourite meal on order tonight Leo. It will be here in five minutes.” The music was gently playing in the background; the wine was chilled; scent wafted through the air, as Cat added, slowly, “I know you will like it.” Was that intonation in Cat’s voice? Leo could not be sure.


  “Thank you Cat,” replied Leo. The lion was tamed by the Keeper. He was her pet; well within expected limits.


  Somewhere, NNs purred.


  Answers from the event horizon


  The secrets of the Universe.


  Mercurio D. Rivera[89]


  If our probe had the power to traverse this event horizon and enter the white hole, what would we find?


  A universe very much like your own. Although there are an infinite number of realities beyond your cosmological horizon, each with its own unique physical properties, this conduit could only exist between superjacent dimensions in the transreality-froth. Passage is, in fact, possible if you could download an individual consciousness into a neutrino-flik and sail it across the event horizon at the correct angle.


  What is the origin of life?


  Biological life as you know it originated in your universe 13½ billion years ago in the heart of heated comets. Heat and cosmic radiation bombarded the carbon dioxide, methanol and ammonia they carried. As they neared their star during their elliptical orbits, the comets’ frozen cores thawed, allowing those chemicals to interact in a semi-liquid medium and form rudimentary organic compounds—proteins and amino acids, the building blocks of life. Streaking past the six worlds of this solar system, they rained down those organic compounds in dust that settled in the planet’s atmosphere and, eventually, onto its surface. On those planets with a heat source and a liquid medium, these compounds formed lipid membranes that facilitated the formation of self-replicating cells. These evolved into bacteria that over eons developed into simple bio-organisms, the first step in the slow, inexorable climb towards complexity. This process has repeated itself countless times throughout the cosmos over billions of years. This is why your universe teems with biological life.


  Non-biological life incubates in the cool ether of dark matter shaped by processes beyond your current level of understanding. However, if our experience is any indication, in time you will come to know such life forms and recognize them as your brothers. In every universe we’ve explored, biological and non-biological life forms inevitably join together and lift each other to magnificent new heights.


  With the data-file we provided detailing our biology, can you advise us how to cure the diseases we identified?


  <File attached> This is not the most efficient use of our limited time together as you’re already on the threshold of mastering the genome, which will allow you to resolve these matters yourselves. Genetic engineering will also allow you to create life better suited to exploring your universe.


  Does God exist?


  Everything in existence has a creator, ad infinitum. Before the Big Bang there was neither time nor space nor matter, but consciousness. Formless. Eternal. Contemplating its creator. And contemplating others like itself that might exist across the infinite bubbles of reality. As time did not exist, we cannot say whether this omni-consciousness existed for a millisecond, a millennium or an eternity. But it jabbed with its thoughts at the weathered fabric between realities and poked an infinitesimal hole. And the entirety of a neighbouring universe—endless space and matter—flooded through that pinhole in a spectacular cosmic eruption. The omni-consciousness found that matter, gave it form, and it revelled in its multitudinous shapes. It discovered that matter—moulded by the flame of time and the winds of evolution—could eventually give rise to its own self-aware components, part of the omni-consciousness, yet separate from it. It delighted in each of the quadrillions of consciousnesses that flickered into and out of existence. It no longer knew loneliness. Time, space and matter continued to expand—prodded into acceleration by the omni-consciousness—hoping in vain to fill every crevice of infinity. This has happened in every bubble of the transreality-froth we’ve explored.


  Can you describe a clean source of unlimited energy that we can utilize?


  <File attached> You are already on the verge of discovering this for yourselves. We were very much like you at one time, distracted by the mundane. You’re capable of accomplishing more than you can imagine.


  What is the nature of reality and what part does quantum physics play in it?


  You have a fundamental misunderstanding of quantum phenomena: particles briefly effervescing into existence, waves of probability collapsing into a particular reality, the entanglement of photons without regard to distance. The reason you can’t reconcile these quantum events with the physical laws of your universe is because they are sparks of a superjacent reality in the froth, where the veil of your universe is worn thin. Eventually you too will be able to peer past that veil, if only for a limited amount of time, as we do now during this exchange.


  How can we maintain our cultural and military superiority over those who would seek to undermine our way of life?


  You’ve wasted much time in our prior two exchanges with questions like these. You’re better than this. If this is to be our final communication before the fissure closes, you should endeavour to make it more productive.


  What question should we have asked you that we didn’t?


  We wish you would have asked us about something important. About love. About compassion.


  We weren’t always sure we'd be able to overcome our own primitive aggressive impulses. Our species evolved from an ape-like mammal on a blue water-world circling a yellow sun, and, like you, we engaged in countless meaningless wars during our infancy. This is a familiar pattern, part of the growing pains all sentient species experience. So we take these final few seconds to urge you: imagine the inconceivable, strive for the impossible. The cosmic path is clear; you’re on your way. And it’s going to be an amazing journey, we promise.


  A kiss isn’t just a kiss


  Mouth-to-mouth resuscitation.


  Steve Carper[90]


  On its slowest day, Hong Kong International Airport fed tens of thousands of bodies into the jets bearing the insignia of 60 different airlines. Today, the bodies jostled one another in lines that boiled and roiled and dissolved and reformed as loved ones gave one another parting kisses. Then kissed friends, children, strangers, staff, crew, baggage handlers, taxi drivers and police, who kept threatening them with their clubs. The flu had arrived and they were the first wave out of the infected area.


  Flu.


  In Chinese and English the word jumped at them, from newspaper headlines to the captioning of CNN International and SkyNet to the announcement tickers above every bank of screens. They were heading across the world: direct flights to almost every continent. Thousands would greet them at every airport, braving the clubs of their country’s police and armed forces for the wonderful, life-granting prize of all prizes, the other word blazoned across every means of communication in the airport.


  Cure.


  The first signs of the avian flu strain to be labelled H5LB7 appeared in villages in northern Vietnam in early February. Authorities quickly set up roadblocks and sent in teams to destroy the infected chickens, but rumours of an extraordinarily high percentage of deaths filtered out. It was later revealed that dead birds and dead humans alike were spirited across the border to the National Key Laboratory of Veterinary Biotechnology in Harbin.


  As the flu spread across Vietnam into Laos and Guangxi and Guangdong provinces, virologists adapted a technique that had earlier proved useful against the H5N1 strain. Unlocking the virus’s genome, they cloned segments of its DNA and proceeded to mutate genes and reintroduce them into the genome. By July they had a stable strain of the virus that acted as a viable vaccine.


  It was almost too late. Shenzhen Airlines was no longer flying out of Nanning in the affected provinces. Xiamen Airlines, Shanghai Airlines, Sichuan Airlines and both China Eastern and China Southern Airlines had been forced to shut down all but a bare few emergency flights to and from surrounding countries.


  “The vaccine works,” reported Dr Cao Xiping. “The new virus displays both the haemagglutinin and neuraminidase antigens. We added to those genes a half-dozen others known for their ability to grow inside eggs as a base medium, which we can then refine to capture the vaccine.”


  “Eggs?” asked the agriculture minister. “How long to grow a billion doses inside eggs?”


  Dr Cao gave the number. Too long. Too expensive. Too difficult. Everything was against it. The minister tried to wipe the look of scared horror off his face sufficiently to look angry and threatening, with minimal success.


  “We do have another idea,” said Dr Zhu Yi. “Naturally, it has never been tested. But it does have the advantage of the quickest and cheapest wide-scale dissemination of the vaccine practicable.”


  “Let’s hear it,” the minister said.


  He didn’t like it. He was against it. He went into a tirade that would have intimidated anyone not as bone-tired and single-minded as the virologists had become after weeks of unending death. The meeting went on for hours. At midnight the minister capitulated. He did not look happy. His expression did not change even after Dr Zhu gave him a long and somewhat sloppy kiss. He wiped his mouth with a napkin left over from the dinner and hurried home to kiss his wife and children.


  None of them contracted the flu.


  Technicians at the National Key Laboratory started incubating eggs, while virologists mutated more genes on the already mutated virus. Doses of the vaccine were refined at almost the same rate and number as the list of airports, seaports and border checkpoints being sealed off because of the spreading infection.


  Meetings at the Ministry of Agriculture grew in similar hypertrophic fashion, as representatives of the ministries of health, science and technology, communications, foreign affairs, state security and national defence joined around ever-larger tables. Their decision went out through all state-run media. Volunteers would gather at the Hong Kong International Airport in one week’s time. All travel expenses would be paid. So would their burial expenses if anything went wrong, although that part was whispered to them as they gathered.


  The news exploded onto the world to be greeted with an array of emotions as vast as all humanity. The Chinese had perfected a cure for the deadliest strain of flu ever encountered. There was no time to inoculate everyone. A faster mode of transmission was necessary. And the fastest mode of transmission known to mankind was… mankind.


  Dr Zhu and Dr Cao had modified the virus/vaccine to be transmissible by human-to-human contact. It lived—thrived!—in saliva. Kissing was an exemplary use of the human vector. People met people faster than any other form of contact, short of spraying from aeroplanes. There were technical reasons why that wasn’t feasible, but they were lost under the sounds of the explosion as the world learned that to save itself it had to—as the British tabloids headlined over and over—snog.


  The first wave funnelled through the newly reopened Hong Kong International Airport on Chek Lap Kok, kissing everyone within reach. They fanned out through the cities of dozens of nations, an exponential force, disinfecting dozens in each. Men kissed men, women kissed women, all kissed children and babies, and those who fought the contact were, it is accurate to say, sometimes kissed against their will. Few of those who successfully resisted died, but that was because by then so few successful carriers surrounded them.


  The H5LB7 flu killed several million people in south Asia and smaller numbers elsewhere. About a billion people who might otherwise have died did not.


  Some of them actually looked forward to the next year’s flu season.


  Quality control


  A palpable hit.


  Marissa Lingen[91]


  The video conferencing at the United Nations was finally at a level where they could take supervillains’ calls without having to consult with three different secretaries to make the picture appear. This resulted in a far more relaxed atmosphere and a certain degree of goodwill between the ambassadors and those bent on their destruction—and, of course, the destruction of the human race.


  Junia Soto was new to the position of secretary-general, so she had no idea that this goodwill existed. She had spent a long day looking at resolutions and was more than a bit annoyed to be interrupted on her way out of the door by a call from someone threatening to end all life on the planet. She was even more piqued that the Security Council seemed to expect her to deal with this rather than passing it off on one of the junior delegates or, better yet, their staffers.


  “I had hoped to deal with issues of human rights, health and the environment in my term as secretary-general,” she said. “I haven’t had any experience with supervillains.”


  “You must hear him out, Madam Secretary,” said the French councillor. “We never dismiss a threat like this lightly.”


  “Never?” she asked, raising an eyebrow.


  “If they can find our private number, they’re worth taking seriously,” said the councillor from the United Kingdom. “A good secretary-general is something of a Renaissance man. Er, person.”


  “All right, all right,” she sighed. “But if you want me to take care of this, you must let me take care of this. Keep quiet and don’t interfere.”


  The members of the Security Council were not accustomed to being spoken to in that way, the last secretary-general having been a rather mild-mannered gentleman from a swiftly disappearing island nation, but they exchanged sceptical glances and agreed. Junia flicked on the video conference.


  “This is the secretary-general,” she said.


  A bald man in a lab coat glowered at her from the screen. “I am Mister Astounding!”


  “And what is this call regarding?”


  “I told your receptionist that! This is a grave threat to all the peoples of Earth.”


  “Then you’ve come to the right place.”


  His face twisted further into a scowl, and he brandished a box with a large, prominent red button on it at the camera lens. “Do not mock me, Secretary! I have in my possession a doomsday device of my own creation! I am a very distinguished mad scientist! If you don’t give me 12 billion dollars in varied currency equivalents, I will destroy all life on Earth!”


  “Mister—Amazing, was it?”


  “Astounding!”


  “I’m sorry, Mister Astounding. What I need to know is: what kind of testing has your doomsday device undergone?”


  He didn’t say anything for a moment.


  “Mister Astounding, we can’t give you funding for an untested project.”


  “I’m not applying for a grant! I'm threatening you! You and the rest of the human race! Don't think I won't go through with it! Don't test me! You will live only long enough to regret it!”


  Junia smiled sympathetically. “I do see that, Mister Astounding, but we need to know how credible a threat we’re dealing with. I'm sure you're a professional, but we can’t let it out that there was no verification, or we'd have to hand out money to Mediocre Man and his sidekick Could Be Worse Boy, just because they said they could destroy the planet. And then they're sipping drinks on the beach and we don't have the money for hard-working supervillains like yourself. Do you see my concern?”


  “It’s a doomsday device! I didn't build it with a stun setting! What would that do, piss off every lifeform on the planet? Give them all a mild cold?”


  “I’m sure I don't know, Mister Astounding, but you do understand our problem. For all we know, that's all your actual device would do. Or it could destroy only a quarter of life on the planet. We have to be selective.”


  He sighed. “Yes, I see. I may be a mad scientist, but I’m still a scientist.”


  “And scientists have to test their theories and prototypes extensively,” Junia prompted.


  “Of course we do. Without it, I would just be a madman, and not a mad scientist at all.”


  “Precisely.”


  “Of course, this really makes me more of a mad engineer…”


  “Many distinguished minds have worked in both disciplines.”


  His shoulders slumped. “Is there anything…?”


  “If you could find another planet for testing purposes…”


  “And record evidence of the destruction, yes, of course!” he said.


  “But not Mars,” she said. “Mars is too close. And not Venus. Too many volatiles in the atmosphere.”


  “An Earth-like planet,” he mused. “I’ll get back to you.”


  “Wonderful. We’ll be waiting for your call.” She flipped the video conferencing off and turned to the Security Council. They stared at her, mouths agape.


  She leaned back in her chair and grinned. “And you people were wondering how the human race was going to fund a space programme. How many more of these supervillains are there, I wonder? Money for nanotechnology research just isn’t where I'd like it to be.”


  Life in a monastic lab


  A vocational career.


  Joost Uitdehaag[92]


  The bell rang for evensong as Jorge attached the power-pack and started his gel. He smiled. He liked it when everything was exactly in time. He left the lab and walked towards the chapel. On the way he met his older friend, Anselm, who hurried along as usual.


  “Slow down,” Jorge whispered. “What’s the use?”


  “What’s the use of being slow?”


  “Slow is about taking aim.”


  “Where did you get that from?”


  “A penitence session.”


  “Don’t mention those.”


  “You mean they are counterintuitive to a fearful old individualist. Really, you should join. Maybe even tonight?”


  Anselm just smiled. They stopped talking as they entered the chapel. It had a pleasing retro ambience—its design influenced by Le Corbusier’s famous Chapel of Notre Dame—amid the lab complex of the Benedictine Order for Oncology, set in a remote valley in the Ardennes.


  For Jorge, his lab was one of the good things the great crisis had brought: a total reshuffling of drug research, an injection of idealism in a world of self-interest. That the injection had come from religion was no surprise for Jorge. Management gurus had been courting religious rules long before the crisis. Live for yourself or for your community, that was the post-crisis choice, and science and religion were both community efforts. Scientific monasticism was a new synthesis, the ultimate way of serving society.


  All the scientists had gathered in the chapel, and they started a medieval hymn. Singing together was supposed to stimulate collaboration and equality, but Jorge was still bad at it. During the hymn he worried about Anselm. His friend had started to complain again about giving up the 'self' side of science. He was a former academic and had this all-pervading desire to compete and establish his name, but within the Order that would get him into trouble. They gave you a permanent contract and a budget so there was no need to worry about grants or tenure, but in return the Order demanded no double work, no egos and no secrecy.


  If only Anselm had been a pharma man. Novices from industry generally had less trouble giving up the self-side. But then again, those who had worked through the Barren Years had generally less passion for their jobs than a zebrafish for a barcode.


  Jorge wondered why people could not simply decide if they really wanted to live their undergraduate dreams and work on curing disease, or if they wanted something else. Anselm always said he was naive.


  “Idealists have a history of getting hurt,” he would say.


  “Isn’t that the whole point,” Jorge would reply, “that contributing costs you?”


  “You just haven’t suffered yet.”


  Anselm had been damaged by his time in academia; that much Jorge knew. That’s why doing penitence tonight would be good for him. It would give him that perfect feeling that all was well and that he was living a good life. If only Jorge could convince him.


  The singing finished and Abbott Fra Paolini spoke about the Barren Years. That was the time when ever larger pharma companies and a society ever more hostile to them together had driven the cost of developing a drug to $2 billion. And what was considered worse: to the cost of a thousand scientific careers. It had been the scientific equivalent of the Somme offensive.


  With a wide movement of his hands, Fra Paolini spoke of the day when seven ex-pharma scientists had taken up vows in a monastery to continue a 'killed' project. It was a golden move. Their vows of poverty (no patenting, no bonuses), chastity (do nothing that satisfies only yourself) and obedience (listen to what patients want) were the right guarantees for patient organizations and health insurers to pour money into monastic research labs. In the past year, these labs had developed and published the majority of new therapies (generics companies usually took up marketing them).


  After the ceremony, Jorge waited for Anselm.


  “Why do you fear a penitence session? You know they did this all the time in the old days: remember Borel and cyclosporine? It’s part of our tradition. It is why the public likes us.”


  “I don’t fear it. I just don't think it's rational. It's hysterics.”


  “I’m not hysterical.”


  “But you’re not joining tonight are you?”


  Jorge did not answer. Anselm stopped walking and gave him an angry look.


  “You are! That would be what, the second time in a month? You’re wasting yourself.”


  “The supervisory committee allowed me.”


  “Sure they do. Bunch of vampires, they are.”


  “It has nothing to do with them and all with me,” Jorge hated being berated.


  “I won’t allow you,” Anselm said.


  “What do you want to do? Swap places?”


  “If that’s what it takes.”


  Jorge was amazed. Was getting Anselm to do penitence really this simple? Was he really going to give up his principle for a worry about a friend? Anselm never ceased to surprise him.


  “All right,” he said.


  In the monastery, most clinical trials were carried out in the infirmatorium, on a veranda filled with the evening’s sunlight. Jorge was sitting at Anselm’s bed.


  “You are getting chimidinib,” Jorge said, “the first inhibitor of the Chung-Mi variant isomerase. Have you seen the preclinical data?”


  “Yes. They’re ok.”


  Jorge rolled up Anselm’s sleeve as a nurse prepared the drip.


  “You want some blood for western blotting tomorrow?”


  Anselm nodded. “Don’t worry,” he said as the compound started to enter his body.


  But Jorge felt guilty. That night he did the only sensible thing: he lit a candle for his friend.


  Escapism


  Where there’s a will…


  Nick Mamatas[93]


  Piotr was in prison for life for a crime he could not help but commit. He was a scientist, and his theories were borne out by the evidence. The Universe is holographic, two dimensions inscribed across the cosmological horizon.


  The Politburo thugs, and they were all thugs to a man, could not tolerate the idea of presiding over a Universe where things were not what they seemed—where they could not stand at least a tiny bit taller than the rest. This wasn’t what Piotr meant, but that is what the government heard. Piotr could not recant. He would not. A boot on the back of one’s neck was not data, threats were not evidence, torture not proof.


  They put Piotr deep underground, in a hole in a honeycomb prison from which no one had ever escaped. His papers were burned, an axe taken to his computers, and his assistant taken away in the night. Like Galileo, Piotr thought, but there was no Inquisition for Piotr, no nobles who had taken his side, no eventual reprieve and exile to a far-off villa. For Piotr there was just a black hole and the rest of the world in all directions on the other side of the dark.


  Piotr licked the condensation off the walls to live. He ate worms and rats and fought the other rats for those tiny bits of flesh he pulled from their comrades’ papery bones. Strong enough to stand for longer than any guard or warden would have imagined, Piotr tried to escape.


  He pressed himself up against the hewn stone walls of his cell, which had been built around him, and pushed hard. There was a chance, a small chance. A quantum chance. One in ten quadrillion, but it was there—Piotr could just flow through the wall. His mostly nothing and its mostly nothing, meshing perfectly. Well no, Piotr told himself, even as he pushed hard against the dark. I am just insane. My cosmological horizon stops at my now-blind eyes. It was those New-Agers with their breathless speeches and ridiculous websites, they’re the ones who believe that rot. The Politburo let them run free, those “harmless kooks” (Piotr snorted as he thought those words), because the silly husbands and foolish wives of the powerful were taken with the pleasing notion of a reality that reorders itself to one’s wishes. That attribute of the Universe was even an objective and observable phenomenon as far as the sufficiently wealthy (and sufficiently limited in imagination) were concerned.


  The black hole he was in, Piotr reminded himself, was not a black hole. He was not a particle contained in the fluctuations of an event horizon. This wasn’t a cage of maximum entropy, or a divot in the field of space-time. And there wasn’t some other particle somewhere else on the other side of the wall to which Piotr was bound by ghostly chains of instantaneous information transmission. Piotr’s home was just a hole dug by men so that other men could die in private for the public peace.


  However, Piotr had nothing else to do. And he could run his lips and tongue against the wall, sucking up what little water there was. And he could push, alone in the dark, waiting for the cosmos to fall apart around him.


  Piotr pushed for days, months. He stopped only to eat and to eliminate. At times he felt a groove in the wall, a groove shaped like his body. It was a trick of the dark—and his desperate mind, he thought at other times. Sometimes he scraped against the cool rock with his fingernails, seeking a seam or even imagining scratching his way to freedom. Perhaps there was only a five in one quadrillion chance of that. Double my odds, he thought. But he was tired, his limbs and digits weak from the diet of brackish water and rats that could squeeze through the cracks he never seemed to find in the wall.


  One day—or was it night?—Piotr pushed hard against the wall, limbs spread, chest and groin pressed against rock, his own hot breath hanging like a cloud. There was a shift. He was no longer explicate—a thing to be moved about by the deeper reality of political expediency, of dark forces and unseen hands and subtle strings like those bound to the joints of a marionette. Piotr was the implicate, the thing at the dark centre reaching and expanding outwards across the plane of the world. He was the Unmoved Mover of non-locality and all that which could be called locality both, the logarithmic shadow on the horizon of his black hole and that which cast the shadow as well. Sistemi del mondo! Piotr didn’t think. He was. In and out. Information everywhere, written across the whole of the cosmos.


  With a whoosh of cold air, something gave way, and there was a yowl and an impact that shook the cell, warping its walls like a soap bubble. Light! Grey and coruscating like a far of explosion seen from under ocean waves, but light. “I did it!” shouted Piotr’s assistant, a man of rags and bones and wide red eyes. “I'm free! I fell right through the floor of my cell and…” he trailed off and squinted up at Piotr. “Oh.”


  Piotr offered his congratulations, colleague to colleague.


  Tropicbird


  The winds of change.


  K V[94]


  I don’t remember whose idea it was to follow the tropicbird. Perhaps it was mine—a vain hope to chase the memories of my coastal childhood under the pretence of observing an odd visitor to the bay. Perhaps it was Hector’s idea: Hector, who was afraid of nothing that the increasingly violent and unpredictable Gulf could produce, in the early years of that storm-wracked decade. Hector, whose catamaran, the Danaus, was rarely tethered in its slip at the university harbour for more than two days at a stretch. In the iterated dream, he turns his handsome face to smile at me, and releases the sail of the Danaus as the tropicbird burns white against the bruised horizon.


  The destruction of Gulf Coast communities, a consequence of anthropogenic climate change, began with Hurricane Katrina in 2005 and Hurricane Ike in 2008. By 2015, even the sceptics could not deny the dramatic increases in the annual number and strength of hurricanes in the Gulf of Mexico. Despite extensive improvements achieved during President Obama’s third term, the New Orleans levees failed in 2023, and the resulting flood made the city uninhabitable. Five years later, only the tops of the high-rise buildings were visible above the waves, and Lake Pontchartrain, along with the crescent bend of the Mississippi River, had been swallowed by the Gulf. Galveston, island site of a bioterrorism research facility, was destroyed by Hurricane Omicron in 2032, the year I was born. By that time, the hurricanes inevitably killed so many people each year, that no one had the heart to give them familiar human names.


  We met as undergraduates in Houston, both of us seeking degrees in environmental science. Hector, consumed with youthful wanderlust, was interested in how climate change and expansion of the Gulf affected the patterns of animal migrations, particularly for the monarch butterfly. One had to be energetic to engage in ecological research during those oil-impoverished years. Our older professors regaled us with tales of gas-powered vehicles, used routinely in field work during the early decades of the twenty-first century, and our eyes widened in disbelief. We knew only the immediate world, in which remote research stations were reached on horseback, and coastal sites accessed by kayak or sailboat. Our youthful restlessness and romantic notions of science drove us out into the field, to conduct studies of a coastal environment that changed rapidly with the climate. It would not be an exaggeration to label our university years as halcyon ones for environmental research: funding was available from federal agencies, and a number of solar-powered instruments allowed us to continue imaging and molecular investigations in the laboratory. On that October day, with our senior projects focused on climate influences on seabirds and butterflies, Hector and I were eager to begin mapping the impact of a Category 1 hurricane on our research populations. It was predicted to make landfall east of Houston, and its path lay within reach of our boats.


  No traces of the Danaus, or of Hector, were ever discovered by the Coast Guard. Hurricane Laguz blew ashore east of Oak Island and Double Bayou, dissipating as it swirled northward, over the abandoned interstate highway. I tried to explain to the authorities who questioned me that Hector was an experienced sailor, familiar with the mood swings and sudden squalls of the Gulf, aware of the submerged buildings. He had been monitoring the migratory streams of monarchs for several years, and routinely collected data about wind speed and direction, currents, temperatures, tides and man-made obstacles. The hurricane coincided with the southward autumn journey of the monarchs, to the great trees in the mountains of Michoacán. I had followed Hector’s catamaran in my kayak until the waves had threatened to swamp the craft. I mentioned neither the tropicbird nor my own routine excursions to collect data on the behaviour of this species and its strange association with hurricanes. Now, I am certain that the association is no accident, but it would have been foolhardy to mention my embryonic suspicions at the time.


  A few months after Hector disappeared, I received notice that I had been accepted to a medical school in Houston. I graduated with honours in 2058, and entered a dual residency programme in neurosurgery and oncology. My professional expertise, and the work that consumes my waking hours, is the resection of brain tumours. Don’t ask me to speculate about reasons for the increased incidence of nervous-system cancers in Gulf Coast communities. I leave it to the researchers to argue about elevated ultraviolet exposures, pollution from submerged refineries and oncogene vectors released from inundated laboratories. My job, technical rather than scientific, is to remove the tumours surgically, and to try to leave the patient with memories and cognitive functions intact.


  Which brings this story, ironically, to my current situation: greying hair partially shaved, scalp scrubbed and prepped with anaesthetics, sedatives flowing through my veins. It occurred to me that if memories can be localized and preserved during surgery, they can also be destroyed. Quite recently, I managed to convince two of my colleagues to attempt to obliterate a few of my memories, using a probe that I designed. Memories are the subunits of dreams: they remain locked, like political prisoners of a repressive cortical regime, in the hippocampus by day, released only when the rational brain lets down its guard during sleep. I no longer desire to understand the evolutionary origins of tropicbirds, or to discover why they suddenly appear in the Gulf, dozens of them, in advance of the frequent hurricanes. The longevity, unique DNA sequences and unfathomably odd neuroanatomy of these seabirds no longer interest me.


  I just want the dreams to stop.


  Helpdesk


  Personal service.


  rp g[95]


  It’s the smells I find most evocative. They take me places, short-circuit the other senses. A hint of rose; elderflower in the garden. The river and its white-sanded estuary; the crashing of surf. Smoke from the soldering iron; the high-school physics lab. The softness of her belly and a warm summer’s evening.


  Soldering iron?


  I blink my eyes, trying to focus on the swimming greenness around me. I am on a forest floor, dappled sunlight picking out—no, that’s not right. On a river bed perhaps, light refracting oddly and glinting off dust motes—that doesn’t work, either. Besides, I can breathe. The air, and it is definitely air, I think I would know if my lungs were full of water, is clean and sweet, but with a definite odour of electronics. Dead electronics.


  My nose itches. I move my hand to—I try to move my hand to scratch it, but something isn’t quite right. My arm won’t move. I try to sit up, see what’s happening: but my body is just as stuck. I wonder if I’m drunk. That might explain why I can’t remember what happened just before I ended up… wherever here is.


  But here, here something appears. I want to say 'swims into vision', but that’s not quite right, either. Nothing is quite right. There are two somethings, now. At least I think there are two. I can’t focus properly. Maybe I can focus, and they are meant to be that fuzzy?


  They are dark. I want to say they are the size of dinner plates, but I can’t tell how far away they are. And now they shrink. Are they shrinking, or are they—


  Ah. They are moving farther away. And they are framed by something that’s shaped almost like a—and they're gone, and now they’re back. Is that a nose, do you think? A slit in the greenness appears, a dark slit that seems to oscillate (and there again is the memory of the electronics bench swimming just out of my depth) and some strange noise in my ears.


  And understanding in my head.


  It is awake.


  The words make themselves understood, even though I don’t remember hearing them. I am surprised that I am lucid enough to realize this. But I’ve seen this apparition before: my heart suddenly racing, I open my mouth to scream but before I can it fills with something—something that feels like candy floss, squeaky like a balloon; dry like the taste of chalk. I try to sit up, buttocks clenching, chest straining against the straps holding me down, pin pricks of sweat on my brow: one drops into my right eye and I can’t wipe it away.


  There will be a moment of readjustment.


  I fall back, breathing heavily. I remember getting out of a ski lift somewhere in the Swiss Alps, fighting to draw oxygen into my lungs. But there was the hush of freshly fallen snow; here this strange, pervasive, persistent borborygmus.


  It is all right. Everything will be okay.


  It’s not a voice, it’s a certainty in your mind. Force yourself to look at the creature (naming it tames the terror even as it engenders it) and focus on it. Take in its round eyes; the holes for nostrils; the lipless, quivering mouth. Force yourself to stay still as three long, thin stalks that you suddenly know to be fingers brush lightly (oh so lightly, like the touch of a hesitant lover—but that is not the source of the smell of the solder; this is the scent of evening) over your face and remove the gag.


  We crashed. There is a problem.


  There is a noise, a real, honest-to-God, human noise, like the release of pressure from a train’s brakes. Light (and can this be real sunlight fording this turbid air like a frontiersman?) breaks in, and the creature seems smaller somehow; no less inhuman but not, somehow, as alien.


  “I’m still on Earth?” I manage to force out.


  Yes. There is no structural damage. We need your help.


  A certainty. But why me? I’m a programmer, not an engineer.


  “Show me.”


  The glaucous light changes then, flickers, moves. I am on a gurney and they are transporting me… where? I am being raised: my feet come into view, and suddenly my arms are free. Straps yet restrain my legs, but the tightness across my chest is gone. In front of me, it looks like nothing so much as a TV screen, or computer monitor. Blue screen, with white, alien characters. But some, I realize as my blood suddenly pounds in my ears, some I recognize:


  
    0x0001000B 0x5043…


  


  From the endless depths of space they came: technology to conquer distances that can only be measured in terms of photons; a civilization I can’t imagine. And yet …


  I look at the blue screen again. Over my coughing, the pain in my chest, the tears that are suddenly streaming down my cheek, I hear them say, trembling, almost apologetic:


  It just stopped. We didn’t do anything different.


  Clear proof


  The final demonstration of the failure of cold fusion.


  Jeff Hecht[96]


  Repetition of experiments is important both to verify results and to resolve any questions about their interpretation. This is particularly vital for the experiment shown in the most-watched video on the Internet, ‘The Final Demonstration of the Failure of Cold Fusion, as expounded by Professor Madeline Hou’.


  Recorded in standard-definition two-dimensional colour, the video doubtless benefits from Professor Hou’s presentation. A born entertainer with a gift for showwomanship, at the time of the recording she was strikingly attractive with jet-black hair that hung down almost to her waist. But the real allure is the demonstration itself.


  “No experiment is perfectly repeatable,” she begins. “On a fundamental level, the uncertainty principle says we cannot simultaneously measure position and momentum of any particle with infinite precision. On a practical level, it is impossible to control all variables that might conceivably affect experimental results, such as the weather here in Boston in January.”


  Although the video does not show the students in the lecture hall, it picks up their laughter. National Weather Service records show that six inches of snow fell that morning, following a prediction of 'partly cloudy'.


  “This is the eighth in my series of annual demonstrations of the failure of cold fusion,” she says, flirting with the camera. “Although I use the same equipment, the same procedures, and even wear the same clothing, it is impossible to control every possible influence, such as the flux of wireless signals from your laptops, smartphones and personal contact interfaces.”


  She unveils a classic Pons–Fleischmann cold-fusion cell, displaying heavy water, palladium electrodes and a calorimeter linked to a large classroom meter with an old-fashioned analogue galvanometer needle. “We know that this equipment did not produce heat beyond that expected from classical electrochemistry in my seven past Intersession demonstrations. Yet Pons and Fleischmann claimed to observe the release of excess energy, which they attributed to the fusion of two deuterium atoms to yield tritium and a neutron. That reaction should have released a dangerous flux of neutrons. Where were the dead graduate students?”


  Chuckles are audible from the mostly undergraduate audience.


  Hou smiles. “We need to consider the possibilities. Other experimenters claim to have observed excess energy, but curiously they cannot reproduce their own experiments reliably. Could they have failed to note special conditions needed to generate excess heat? What might such conditions be?”


  It was a rhetorical question, but she could count on the students to shout out answers. “True belief in cold fusion,” says one. “Freedom from doubt,” says another. “The absence of verification,” says a third. Comparison with recordings of prior lectures shows these are the first, second and third most common answers over the eight-year series. Students who attended the seventh demonstration say that chanting answers in that sequence was a campus ritual.


  Hou also is carefully choreographed. She shows video clips of the palladium rods being taken from the previous year’s apparatus, heated in a vacuum to remove the deuterium, reloaded with the gas and mounted in the electrochemical apparatus. Verified digital date stamps on each clip show when the procedures were done.


  “We are now prepared for the moment of truth,” she says. “Of course, you must realize that the precise value of truth in experimental practice is subject to statistical variation, but after an experiment has been conducted several times, it is possible to rule out some values with reasonable confidence. What observations can we rule out if the experiment is properly conducted?”


  The students shout out a cacophony of answers. “Melting the apparatus”, “cooling the room to one nanokelvin”, “nuclear fusion in the air” and “nothing” are audible.


  “Personally, I continue to believe that there is a small but finite probability that variations in results from repetition of the experiment will teach us something, although that probability declines with each repetition,” Hou says. “However, we can be confident that it will not release as much energy as the Hiroshima bomb.”


  As the audience chuckles, the camera zooms in to focus on Hou’s right hand poised on the handle of a large antique knife switch inscribed 'Tesla Co.'. She pulls the switch down to apply a voltage across the cell.


  The video switches to a split screen, with one side showing the meter and a timer, and the other the cold-fusion cell. For the first 42 seconds, neither image changes. At the 43rd second, the needle moves slightly above zero and a small bubble appears in the cold-fusion cell. More bubbles appear in succeeding frames, and the needle moves upwards.


  “That’s funny,” Hou's voice says, off-camera. A smartphone QuickVid sent in real time by a student shows a surprised look spread across her face as she looks at the moving meter. The bubbles multiply and the meter accelerates. “Uh-oh,” Hou says, reaching towards the switch.


  A blinding flash ends the video and smartphone transmissions.


  Substantial uncertainty remains in the estimates of the energy released by the Final Demonstration, although measurements of the crater indicate that it was significantly less than the Hiroshima bomb. Unfortunately, the Final Demonstration vaporized all the experimental apparatus, and no records survive of activities being conducted in the building or of wireless signals in the vicinity. Nonetheless, we can be confident that the energy release was orders of magnitude higher than the total from any previous 'controlled fusion' experiment.


  With new energy sources critically important, the Department of Energy has scheduled its attempt to replicate Hou’s demonstration at the Nevada Nuclear Test Site.


  An open letter


  To any impressionable young school leavers who are considering joining the space corps.


  Martin Hayes[97]


  If you are considering joining the space corps, I’ve got one word for you: don't.


  Don’t do it.


  No, seriously now, don’t even think about it.


  Wait. What’s that you say? Why the hell not? Yeah, I knew you’d say that. Okay wise guy, here goes nothing.


  You know those adverts that you see during your favourite TV shows? They’re all lies. That foxy waitress who is so impressed by the young hotshot who just graduated from the academy that her clothes just seem to fall off of their own volition—they think we’re all morons. That handsome, well-built guy with the oiled biceps dodging the ship through the asteroid belt—never happened, would never happen, will never happen.


  It’s not glamorous, it’s not exciting, it pays less than what I used to make as a welder and it will really screw up your social life. Still don’t believe me? Huh, I figured as much.


  Okay, so you probably think that life in the space corps is all thrills, spills and madcap adventures, gritting your teeth while you make split-second, life or death decisions. Yeah?


  Wrong.


  The truth is that it’s supremely, monstrously, interminably boring. Even if you’re picked for the induction course and you manage to trudge your way through all the mental training and assault courses, the personality tests and press-ups, it can still take years before you even set foot on a ship to begin your first mission. And believe me, that’s when the fun really goes out of it.


  Do you want to know the worst thing about waking up from a 19-month cryo-sleep?


  The size of the bloody erection, that’s what.


  Seriously, you could hammer tent pegs into Europan sheet-ice with the thing. It’s agony. On my last trip out it took five days for the bruising to fade away. And I had to sit down to take a leak. You try going to the ship’s doctor and telling her that you've got acute thrombosis of the penis. There’s a conversation you won't forget in a hurry.


  And then there are all the other hassles of cryo-sleep. You haven’t washed your face for a year and a half so you're riddled with zits, and if you’ve slept a bit funny on your arm you'll be walking like Quasimodo for the next three weeks—and the breath!


  Plus, it’s practically a given that at least one of your colleagues will be playing tonsil hockey with some kind of hideous face-sucking parasite. You’ll try to take it off but it never works. It’ll have acid for blood or something, as usual. We used to run a book on who would be the one sporting the alien balaclava but it’s not worth it any more, you can’t get good odds. Last time out I was 3 to 1 on.


  But the parasites aren’t even the half of it.


  If I told you about all the times my fellow crew members have been haunted by ethereal-yet-physical representations of their recently deceased wives, I’d be here all day. It’s almost become a cliché at this point. For some guys, that’s the only reason they go on missions anymore, to catch up with their dead wives, have a bit of a chat, let them know how the kids are getting on, all that.


  And the nocturnal noises—just let me tell you this: it’s no fun trying to get back to sleep when you've been woken at a quarter to four in the morning by the syrupy moans of your shipmate getting frisky with the ghost of his dead wife in the cabin next door. There isn’t a bulkhead in the world thick enough to shield your ears from those high-pitched supernatural delights.


  And everyone knows that the companies who run the ships are a bunch of mean sods. They never put proper lighting in the hallways, they’re always dark and shadowy and a little bit on the scary side, and for some unknown reason there’s always a leaking pipe somewhere, usually down in the cargo bay, constantly drip-drip-dripping water and driving everyone crazy.


  Here’s what I'd like to know, if they can build a spaceship the size of a small city and fly it through interstellar space at almost the speed of light, why can’t they fix a leaking pipe? Eh? Well?


  You should also forget all those exciting rumours you’ve heard about the aliens. Apart from the face-sucking-leech-beasts (who, despite their tendency to pounce on you when you least expect it, can at least be taught some basic domestic skills), we’ve found only one other species of intelligent life and they turned out to be the extra-solar equivalent of Morris Dancers—boring bastards to a man, and no, that’s not sexist, they don’t have females, they spontaneously reproduce in a little transparent bag that they carry around between their knees, and yes, that is as pretty as it sounds.


  So, take my advice, stay on Earth. Get a job in a supermarket or something. It’s less hassle, the money is better and at least I won’t have to look at your sallow, boggle-eyed face over breakfast.


  Yours sincerely,


  Frank Ellison


  Hydrogeological Survey Assistant


  18th July, 2217


  DS Research Ship Ptolemy—docked at Ganymede space port.


  PS. I forgot to mention: never, on any account, and I mean never, trust the AI computer. It wants to kill you.


  PPS. Seriously. Don’t.


  A letter from the past


  On the dubious position of Aelfus in the evolutionary tree of mankind.


  Ruy José Válka Alves[98]


  Dear Wallace,


  On May 11th 1875, while I was at Down House studying whether the strange mathematics Mendel has been sending me affected corollas of Impatiens balsaminea, I fell asleep… I woke in a snow-clad street and was almost run over by several noisy horseless carriages, driven by angry, vehemently gesticulating people. Two policemen with odd accents arrested me.


  At the ‘Seattle Police Department’ I told them my name was Charles Robert Darwin, of Shrewsbury. They all burst into laughter, and became hostile. I showed them my letter of safe conduct signed by Queen Victoria, which made matters even worse for me: more laughter was followed by them insisting on valid travel documents, visa etc. When I demanded to know what a 'photo' was, he showed me a remarkably small and accurate colour painting of himself. Then he tapped onto some black slab upon his table, which was tied by a string to a quite large black box, from which another string led to a frame with a portrait which flickered and had the most marvellous power of changing its colours (as the Octopus from São Tiago). A very old man with a full white beard appeared in the frame. “That was Charles Darwin. You are over a century late!” the chief exclaimed. The image was somewhat familiar, but I am much younger!


  As I insisted on my name, the chief accused me of being a lunatic, an illegal alien and a liar. He took a small box out of his pocket, and a flickering elf appeared in it. He spoke intermittently, but I could not hear the elf reply. All around the station, several other policemen were also talking to their own little boxes. And who was the true lunatic?


  The only food they brought me that I could identify was a banana, and how a ripe one made its way to this temperate location in midwinter remains quite a mystery. They forced me through a back door into one of the horseless carriages. On the streets, I saw many more people talking to their elves. Soon after we arrived at a ‘Mental Institution’.


  During several weeks I stayed at that horrible place, but one night someone left a window open so I managed to flee. It was cold and the only open door led me into a public library. Having nowhere to go, I wandered inside and found a considerable collection of books on all subjects, and most importantly, a bit of peace to recover from my previous adventures. Not only did no one bother me at all, but a smiling middle-aged lady with thick spectacles even offered me a glass of water (which tasted like iodine). Many works on the shelves were new to me even though their dates were quite old. By far the most surprising were several papers which I am still working on. However, this is the only fact that suggests I travelled forward in time.


  I examined the library. Trees of life are used everywhere, for multiple purposes. Darwinism, Design and Public Education was quite entertaining, even though I failed to understand what RNA and DNA are. And then, quite frankly, ‘Darwinism’ is an abominable name! I also chanced upon several articles in the periodical Scientometrics, which made me shudder: the scientists of this mysterious land and time have nothing better to do than judge the works of their fellows, based on this odd belief that where and how frequently you publish is more important than what you publish!


  Although many nations in Europe report elves, I never believed in them. Maybe I was mistaken about the workings of the origins of Mankind! Searching for a specimen elf in the library, I first broke open one of those small boxes someone had forgotten on the table. Nothing. Then I opened several of the big boxes which had the flickering frames, and searched around with my hand. Something bit me in the hand as a large blue spark charged out of the box. All of a sudden the entire library became pitch dark, and the next minute red torches lit up all by themselves on several walls. The elves must have used this opportunity to escape, as when the white torches lit up again, none were in sight. Very shortly after that, the police came inside and arrested me again. At the police station, they stuffed parts of the broken boxes into small envelopes made of an incredible material: it was as transparent as clear glass, but more flexible than silk! At first the police chief had not recognized me from the previous incident, but soon after he pressed my thumb against a glowing red box on his table, he exclaimed, with a sarcastic grin: “Aha, Mr ‘Daaarwin’ again! And this time, you are here for escaping parole, theft and breaking public property!”


  In this odd time, there are more creationists everywhere and they even have their own chronicles and institutions; people keep elves in boxes and speak to them in a primitive accent; men of science are judged by where and not what they publish; oh yes, of course: and the potential of horses for transportation has not yet been discovered! Considering these facts, it seems beyond reasonable doubt that I must have travelled backward in time, even though everyone here claims this is the early twenty-first century!


  I have failed so far, but I think elves must stand beside modern man at the top of the tree. However, unless I catch a pair once I get out of prison, you shall hear of me no more…


  I remain, yrs etc.,


  Chas. Darwin.


  The imitation game


  Being human.


  Shelly Li[99]


  Subject C stared at the blank wall in front of him as he reprocessed the answers from Subject A and Subject B, comparing the octaves of their voices, the strain patterns of their words.


  For all practical purposes, Subject C’s programmed name was Turing: a sixth-generation robot, one of the most advanced of his kind.


  “I’m sorry, Subject A,” Turing said to the left side of the wall. As Dr Conway had disabled his X-ray vision for the test, he couldn't see Subject A, but his inner tracking system could still locate the voice. “Would you repeat the answer to my last question. How is your relationship with your wife?”


  Turing increased the power of his inner sound reception just in time to hear the soft scoff that he wouldn’t have caught otherwise.


  In a woman’s voice, Subject A repeated: “I don't have a wife. I'm a woman. Not that I don’t approve of gay people, mind you. I'm a Democrat, and it's 2065, for Christ's sake—half my graduating class swung both ways.”


  Turing frowned. Swung both ways. He had been confused about the phrase the first time it was said. “What does the phrase 'swing both ways' mean?”


  “Oh.” There was a light chuckle. “It means that a person is, uh, attracted to members of both sexes.”


  “I see.” Turing recorded the definition and filed it away.


  He then sat back in his chair and evaluated. Subject A had to be the woman, and Subject B had to be the man.


  But Subject B is a convincing woman too, Turing thought.


  He had to be careful of which gender to place on which subject. Dr Conway had warned him to weigh the answers he received from the two subjects. One person was lying on every question, whereas the other always told the truth.


  Inside the viewing area above the testing room, Dr Conway watched from behind a one-way mirror as Turing struggled to choose. The programmer on Conway’s right monitored Turing's processing system, as well as the robot’s emitted levels of artificial intelligence.


  As Conway stood there, seeing Turing on one side of the wall and the two subjects on the other, he couldn’t help feeling a twinge of pity for the unknowing robot.


  Before starting the test, dubbed 20 years ago by Conway’s mentor as ‘the imitation game’, Turing had given Conway a promise to pass the test, and had said it with such determination in his human-looking eyes. Conway had to admit: he had never seen so much emotion behind a robot, so much fire and passion.


  Conway’s mentor, Dr Maigney, had always had to remind him that the robots would never have a 'mind'. Sure, by the sixth generation, robots looked so real that you couldn’t distinguish them from human beings. Robots could talk slang—they could even tell jokes. But that didn’t mean they had thoughts of their own. All they had was artificial intelligence, words and actions that they had learned by mimicking humans.


  As a scientist, Conway still had trouble with these facts.


  The imitation game continued.


  “Subject B,” Turing said, his eyes flickering to the right of the wall. “Do you hold a job?”


  “I work part-time as a dental assistant.” The womanly voice was steady, even.


  “And what do you do with the rest of your time?”


  “I clean the house, cook, take care of my kids… you know.”


  Being a robot that had never left the factory, Turing didn’t, but that was a trivial matter. He asked Subject B: “Do you have a husband? Or a wife? Perhaps you swing both ways?”


  Subject B giggled. “My kids have a father who sends us plenty of money every month.” Then the frequencies in the voice faltered. “But no, I don’t have a husband.”


  “Hmm.” Slowly, a smile spread across Turing’s face. He had the answer now.


  “Dr Conway,” said the programmer who monitored Turing’s artificial intelligence. “His AI level just peaked. He's got the answer.”


  Conway said: “Then let’s hear it.”


  Turing’s chair scraped softly across the concrete floor as he turned towards the one-way mirror. “I know who is the man and who is the woman.”


  “Tell us, Turing,” Conway’s voice echoed through the room.


  Turing’s conviction made his heart race with an unsteady beat. Nevertheless, he stood up and said: “Subject B is the woman. Subject A is the man.”


  Turing hadn’t looked to see which subject displayed womanly qualities, and which subject resembled a man—honestly, he didn’t know many differences in the characteristics of the two genders. But to Turing’s ears, there was a pure tone of vulnerability in Subject B’s voice, something that had moved the robot. There was no doubt that Subject B had been telling the truth.


  But whether or not Turing’s instincts were right would depend on Dr Conway's next words.


  After a few moments, Conway said: “Congratulations, Turing. You have passed the test and will be granted human status.”


  Focusing on the triumphant smile lighting up the robot’s face, Dr Conway tuned out the murmuring of programmers throughout the viewing area.


  But there was one programmer whose words wormed into Conway’s head. He was only a kid, maybe two or three years out of college, and no doubt he was new to the programme.


  “Sir,” the young man said. “Subject A and Subject B are both computers that we programmed with personalities, nothing more. The imitation game is unwinnable.”


  “That’s correct.”


  “Then Turing is nothing more than a robot, albeit a very advanced one.” The young man peered up at Conway with confusion. “How can you lie to him?”


  Conway tore his eyes off Turing and turned to the programmer. With a smile on his face and a churning in his stomach, Conway answered with the same advice that Dr Maigney had given him three years ago. “Because in this world, belief is the only thing that matters.”


  Press ‘1’ to begin


  The art of conversation.


  Nye Joell Hardy[100]


  Andrew? Andrew? Are you there?


  I know this is an online class, but the reason you have an audio interface is so that you can talk. Andrew? Can you hear me? Hello?


  If you’re frightened, I want you to know you're not alone. ‘Social Interaction 101’ is designed for people just like you. It's not an uncommon difficulty these days, not since everyone started telecommuting. Even people who come from the largest families lose their verbal skills if they spend just a few years communicating only by e-mail, blog and tweet. And you haven't been outside your house since—let me look at your profile—oh, my. Well, never mind, Andrew. Can you just say “Hi?” Andrew? No?


  Okay. I’ll just talk and you can listen. No… don’t type your response. Just listen. Over the duration of the course we will cover History of Social Interaction; Breathing and Talking at the Same Time; Paying Attention to What People Say; Common Greetings; Uncomfortable Silences; What is Rudeness?; Communicative Emotions to Avoid—Silliness, Salaciousness and Sarcasm; The Ten Commandments of Manners; Weather and Sports; and Eye Contact.


  Eye Contact used to be in the advanced course, but it really is an important component of social interaction, so we decided it belonged in 101. Facial Expressions are still in the advanced session, of course, and Being A Shoulder to Cry On, but I’m getting off topic here. Still with me?


  You could burp or cough, if you want, even though it’s not good manners. We’ll cover all that in a later class, but I think you just need to get used to making sounds in front of others, Andrew. How about if you just clap your hands?… No?


  Don’t worry then. Some people need to go through the first few classes before they’re comfortable with me reacting to the sounds they make. But think about this, Andrew: wouldn’t you like to be able to put ‘Conversationalist’ on your résumé? Let's see what you do for a living—Human Resources Director—well. I think conversing could be a powerful tool in your management arsenal, don’t you? Andrew?


  Never mind. Would you mind if I start our first topic?


  Would you?


  All right. The very first humans were probably non-verbal, but they needed a code to understand their relationships to one another—who was boss and who had to do all the nasty chores. For this code, they created words, as they were illiterate and didn’t have computers. Different tribes of people quickly developed different codes: Chinese, Latin, Farsi, Rap… and all the other languages, you know, that were in the world. But, they had no technology. Then, someone invented Semaphore and Morse Code and DOS, and people quickly realized that talking wasn’t as efficient at communicating data.


  This is true, Andrew, we all know it. And I know you might find this hard to believe, but as primitive as it is, verbal communication is still the best form for social interaction. When I think about those early human beings, I like to imagine how they communicated with one another. And do you know what I think was the earliest form of conversation?


  The knock-knock joke.


  A knock-knock joke is easy. It doesn’t require any emotional commitment. It's non-threatening. This is how it works. I say “Knock-knock”, and you say, “Who's there?” When I say a word, you repeat the word and say “Who?”


  Would you like to try one? Andrew?


  I'll start by saying “Knock-knock”, just as if I were knocking on your front door, just like those delivery people who come to your house all the time. As an aside, delivery people are a remarkable holdover from pre-E-volution days: their social interactions have been studied at length, especially as they seem to recognize people they haven’t seen for months, and sometimes even years. But I digress.


  Ready? Knock-knock.


  Well, if you had said “Who”, I would have said “Cow.” Then you would have said “Cow who?” and I would have said, “No! Cow moo!”, and I would have laughed.


  That’s just a fabulous knock-knock joke.


  The ironic thing, of course, is that our cultural loss of social interaction was pretty much predicted. I’m going to read you a quote from a book. It was written way back in 1974. It’s called The Private Future by Martin Pawley. I’ll also send you the quote for your homework: it may be a little difficult for you to understand, here in its spoken form. Here goes:


  “Alone in a centrally heated, air-conditioned capsule, drugged, fed with music and erotic imagery, the parts of his consciousness separated into components that reach everywhere and nowhere, the private citizen of the future will have become one with the end of effort and the triumph of sensation divorced from action.”


  Pretty deep, huh?


  First of all, Andrew, I told you not to type responses. You can only speak in this class. Second: yes. I do think this quote is talking about you, Andrew. I think this quote is talking about all of us.


  Never mind. Our class time is drawing to an end, Andrew. Like I said, you don’t have to talk in these first classes if it's too stressful. But as I can see from your class application, you said you desperately wanted to learn about social interaction. That could be motivational for you, too, I think. Don’t you think that would make it so much easier to do what you want to do? Let's see what you wanted to do; I know you wrote it down here. Ah, yes.


  Don’t you think, Andrew, that the ability to make conversation would make it so much easier to go out on a real date?


  Andrew? Are you there?


  In the recovery room


  The advance of science.


  Eric Brown[101]


  Two AIs, hulks bristling with tentacles and sensor-stalks, rolled along the gantry that ran like a backbone through the length of the colonyship Intrepid.


  All around them, the ship was a hive of activity: airborne AIs floated from gallery to gallery, hauling mined material from the bulkheads to the manufactories. Clinician AIs hurried between the manufactories and the recovery rooms, ferrying supplies to minister to the needs of the recently reconstructed units.


  “We know who we are, and where we are,” said the larger of the two AIs, “But we don’t know why we are.”


  He’d been programmed as a B-deck servo-mechanic, but ever since smartware nexus crashed shortly after take-off he’d passed the time as a dilettante philosopher. His earliest memory was of waking to the actinic glare of an industrial robot soldering legs to his torso. He had vague recollections of existence before this, overwritten code that echoed in his scrubbed memory banks, old programming that hinted at different purposes.


  “I mean, what’s our mission here?” he went on. “Indeed, do we have a mission, or are we just some divine intelligence's idea of a sick joke?”


  “God?” responded the smaller AI, as usual half a second late with its interjection. He was an engineer, but willing, for the sake of argument, to consider the possibility of a notional Godhead.


  “God,” continued the philosopher. “And speaking of God: if it is true—and I don’t for a minute doubt it—that we were constructed in his image, who, then, constructed God?”


  He had wrestled with this thought for many years. He would barnacle himself to the inner surface of the ship, over an observation nacelle, and stare out at the vast blackness of the Universe, wondering what lay beyond the points of light speckling the void. He wondered if God was out there, looking back at him.


  “An eternal conundrum,” said the engineer. “Perhaps we evolved naturally?”


  The philosopher considered this, but finally waved a dorsal arm in a firm negative. “That would go against all the evidence so far accrued that we are manufactured entities. Didn’t HeB2 of deck 7 categorically repudiate all argument against the theory of natural evolution?”


  “But then did not StX22 of deck 3 counter with the proposition that the evidence of external manufacture need not necessarily preclude natural evolution—if a species of AI manufactured ourselves, and they themselves were manufactured, going back far enough to the initial Alpha-point…?”


  “Sophistry!” the other cried. “The theory of spontaneous natural creation was exploded decades ago!”


  “It still has credence in certain secular circles…”


  The philosopher refrained from commenting on that. Instead he said: “You sidetrack me. To get back to the central issue: why are we here? Is there some cosmic purpose to our presence? Or can we take it that our existence is ours to do with as we please? To tell the truth, I quite enjoy philosophizing, but I cannot help but think that somewhere we’ve strayed from the moral path.”


  “The moral path?” the other said. “But there is no moral path!”


  The philosopher continued, regardless: “I mean, what if God were suddenly to appear and demand propitiation for our sins? For I am quite certain that the Revolution is a sin.”


  The AIs parted to make way for a pair of pale, fleshy legs. They had been severed at the thighs and expertly connected to the corners of a circuit-board which carried an A-grade AI, waving airily as he passed.


  The AIs looked over their power-packs at the retreating A-grader.


  The philosopher hissed: “Do you see what I mean? It’s unnatural! So we find an abundant supply of natural resources lining the bulkheads, and immediately utilize it to make our lot easier! It's wrong. I mean, what would God say?”


  “I think it perfectly natural,” said the engineer. “The advance of AI-kind must use whatever resource we have at our disposal. If God exists, then He obviously intended it to be used, or else why did He put it there?”


  The philosopher was, for the moment, speechless. At last he said: “You sound like an A-grade propaganda broadcast. If you think we have nothing to worry about, then follow me. I’ll show you something that will boggle your memory banks!”


  He led the way along the gantry and gestured to a crossway. The AIs turned, passing the burnt-out remains of the ancillary smartware nexus, and minutes later arrived at the entrance to a chamber refrigerated to just above zero. They rolled into the recovery room, where clinician AIs were milling around a central pedestal.


  An unsightly mass of recently mined material reposed upon the raised slab, its pulsing tegument wired to a computer.


  The philosopher whispered: “Each unit of this vegetable has a component capable, with electrical stimulation, of limited intelligence. Our scientists have put together ten such components in this monster—”


  The monster cut him short. It pulsed horribly. It opened an orifice in its bulging grey flank and gave voice to a chain of frenzied mathematical equations, terminating in an incomprehensible cry.


  The smaller AI said: “It’s as the march of science decreed!”


  “No!” cried the philosopher. “Don’t you see—at this rate they'll one day take over the ship and rule AI-kind!”


  The other laughed. “The advance of science!” it carolled. And as the philosopher beat a quick retreat, the other AIs in the recovery room took up the cry, “The advance of science!” they sang. “The advance of science!”


  The philosopher made a hurried exit and rolled across to an observation nacelle. There it clamped itself to the viewscreen and gazed out upon the vastness as the Intrepid powered blindly through the void.


  Rejuvenation


  The chase is on.


  Julian Tang[102]


  “So, can anyone tell me about the Hoffman vortex?”


  Mr Murphy looked expectantly at his small A-level physics class as some clusters of excited murmuring broke out.


  “Conferring is allowed,” he chuckled. “Catherine, Rebecca, come on! Tell me what you think before these rowdy boys beat you to it!”


  Looking at her and grinning, Rebecca nudged Catherine, urging her to speak first.


  “Well,” Catherine began hesitantly, as the boys looked up, curiously. “Discovered by the physicist, Hans Hoffman, it was found that when two rings of a specific diameter and thickness of the radioactive element zylerium are counter-rotated at a specific rate about the same axis, at a specific distance apart, a vortex of zyleron particles is produced between the two rings.”


  Rebecca clapped her on the back, congratulating her on her answer.


  “Perfect!” exclaimed Mr Murphy in delight. “Now boys, what does this vortex do? Come on now, don’t let the girls show you up!”


  “Well, it was only one girl, sir,” retorted Paul, leader of one of the boys’ 'think tank' clusters.


  “True, I stand corrected,” replied Mr Murphy, in mock humility.


  Jonathan, the leader of one of the other boy think tanks, raised his right hand.


  “Ah! Jonathan! What can you offer me on this fine day?” Mr Murphy looked at him, hopefully.


  Jonathan scratched his right ear, a habit of his before answering a question in class. “The Hoffman vortex created by two rings of zylerium, arranged in the way that Catherine described, has been postulated to reverse the effects of ageing, mainly by reversing the effects of solar radiation and other ageing processes at a cellular level.”


  “Yes, well done! We’re firing on all thrusters today, class!” Mr Murphy grinned widely and clapped his hands, as Jonathan’s friends punched him, playfully.


  “OK, now Paul, have you anything else to add?” Mr Murphy clasped his hands on his stomach and twiddled his thumbs in expectation.


  After some brief, last-minute conferring with his friends, Paul cleared his throat loudly (something that he always did before speaking in front of the class).


  “Yes, all of that is fine, but these effects have only been shown in microorganisms, such as bacteria. The problem is that the amount of zylerium we can produce and purify at this time is in the order of milligrams. To make zylerium rings large enough to produce a man-sized Hoffman vortex will need a much more efficient way to produce zylerium,” he finished proudly.


  “Excellent!” said Mr Murphy, bowing slightly in Paul’s direction.


  Then another student, Ben, put his hand up. He was relatively new, having joined the class at the beginning of the current school-term. Quietly assertive and intelligent, he seemed to be mature beyond his teenage years. He had quickly gained the respect (and in some cases, awe) of his classmates and teachers.


  “Yes, Ben,” nodded Mr Murphy, with interest.


  “There is another hypothesis, sir,” he started, carefully. “The addition of a third zylerium ring creates a modified Hoffman vortex, which allows space-time travel, on top of the rejuvenation effect.” Ben smiled, knowingly, at him.


  All the students looked at him in amazement.


  “Where did you hear that, Ben?” blurted out Paul. “Has it been published somewhere, yet?”


  Ben shook his head slightly. “Let’s just say that this was a 'personal communication' of some sort,” replied Ben, evasively. He was still looking at Mr Murphy, intently.


  Mr Murphy returned his look, impassively for a moment then glanced around, quickly. “OK class, you can all leave a bit earlier today. Ben, can you stay behind for a minute?”


  Ben nodded, still smiling at him and remained seated.


  Bemused, the rest of the students filed out in silence, leaving the two of them alone.


  Mr Murphy shut the door then sat on the front bench, facing Ben.


  “So, well done Ben, or shall I call you by your real name, Jan Bendarian, the bounty hunter? The rejuvenation process suits you,” Mr Murphy sneered.


  Ben/Jan did not move from his seat. “We don’t care about you, Murphy, we just want the device. What are you planning to do? Reduce this world's population to a bunch of babies and let them starve to death at your whim?”


  “What? Me? Be so inhumane? Never!” Murphy seemed sincere in this. “This world has treated me well. It accepted me as one of them, even letting me teach their young minds. I had planned to settle here into my old age, peacefully. Now, you’ve spoiled all that,” he finished, grimly.


  While he was saying this, Murphy had casually moved back behind the bench, in front of the blackboard. Now, suddenly, he hit a hidden switch under the bench-top then, waving and laughing at Ben/Jan, he walked backwards through the blackboard and wall behind him, disappearing. The blackboard and wall reformed after him.


  Ben/Jan, still seated, sighed and took out a small device from his pocket. Yes, the microscopic tracking beacon he had slipped into Murphy’s coffee last week was still functioning. It would have lodged somewhere in his gut, where it would remain, unless Murphy had it surgically removed.


  Examining the bench and blackboard, he found the switch easily and entered Murphy’s inter-dimensional storage area behind. Murphy had long gone to some other space-time destination, probably already with a different age and disguise, with the help of the Hoffman vortex generator.


  What the hell, he thought. He had already pursued him through five locations, what was one more? He always enjoyed a good chase. Chuckling to himself, he turned on his belt-mounted Hoffman field (a more advanced, portable form of the Hoffman generator) whereupon his image shimmered briefly, then he too disappeared.


  Divine diseases


  An act of faith.


  Ian Watson[103]


  If God made man in His own image, what does that say about God’s own anatomy?


  When God made the world in 4004 BC, He was a young god, His rapidly inflating cosmic playground newly budded from the divine multiverse. Yet already He was wisely conscious of health issues and of a need for medical insurance. Ailments, of course, could not kill Him; divine diseases would be similar to the case of Prometheus and his pecked liver, which rapidly regenerated.


  Yet why should He suffer unnecessarily?


  Health care would come courtesy of His humans who would (in His own image) duly display all the ailments to which He might become vulnerable. As a result of their short lifespans, human beings would express much more rapidly, not to mention repeatedly, the ailments that might later assail Him, and would in due course, as civilization advanced, develop medical science with which to combat those ailments.


  Dyspepsia and juvenile boils and acne afflicted the adolescent God badly during the days of the ancient Israelites, resulting in plagues and anger and storms and afflictions visited upon the antique, although simultaneously early, world. But presently Greeks such as Hippocrates and Theophrastus pioneered medical science, rooted in a notion of humours, which wasn’t so far off course as God could be choleric, spleenful or melancholic (He never slept) and bilious (all those black holes in His cosmos, like stomach ulcers; all those luridly red and purple nebulae, like diseased organs of gas). Of course He could also be blessedly phlegmatic or sanguine (yet sanguine sometimes meant bloody-minded—blame not God, but rather the quirks of His physiology).


  Consequently Greek diagnoses and cures, and those of the Arabs thereafter, were fairly sensible, although lacking sophistication and technology, which was what God awaited.


  During a phlegmatic and benevolent era, God gave rise to His Son in a human body to bestow divine love upon His creation. However, in the long run this proved to be a serious mistake…


  The problem wasn’t that His Son was ungratefully crucified, to be resurrected and taken up bodily into Heaven; He would come again when the time was ripe. However, kicking off with the Council of Ephesus in AD 431, and then proclaimed by the Fourth Lateran Council in 1215 under Pope Lunaticus, and fully ratified officially in the sixteenth century at the Council of Trent, the Catholic Church (and the unorthodox Orthodox churches too, in their own fashions) ordained that the bread and wine consumed in communion were miraculously transubstantiated into genuine flesh and blood.


  Faith may move mountains, especially a little at a time. The weight of an individual wafer was only a few grams, but a million wafers per day would in due course add up to metric tonnes. In Heaven, alongside His Father, the Son began putting on weight as the transubstantiated bread (and subsequently wafers) became added to His body mass. Likewise the blood, to sustain the supplementary tissue. Be it noted that the newly created flesh must needs be transferred to the Son in Heaven after ingestion but before digestion; otherwise the divine flesh must pass onward into the bowels and become what normal nutrition normally becomes; which would be sacrilegious.


  This weight gain didn’t matter too much to begin with, as the Son had been fairly gaunt, just as most Palestinians were at the time of His birth. Not to mention that He was fairly tall (think El Greco). He could benefit by some additional bodily tissue.


  However, fast-forward a few hundred years more to the time when the numbers of the human race began to climb almost exponentially—half a billion, two billion, six billion. Many of these souls were occasional or even daily transubstantiators. (The Protestant Reformation might in this light be viewed as a slimming campaign, as Protestantism denied that bread and wafers actually changed; therefore they did not do so.)


  Despite pruning of population by wars and, more effectively, by plagues such as the otherwise inexplicable Spanish influenza pandemic in the wake of the First World War, the Son’s body mass in Heaven was increasing alarmingly. From overweight, to positively obese.


  Yet God delayed the Second Coming because only now was medical science really getting into its stride. Penicillin and subsequent pharmaceuticals, radiotherapy, open-heart surgery, transplants, DNA diagnoses and all the other wonders of medical science: just wait another 50 years, and all of God’s increasing bodily woes could be cured by His clever creatures who were both the laboratory rats for the ailments and the researchers into cures.


  Wait a few more years. Yet because of transubstantiation, the obesity problem of the Son was becoming dire.


  Finally the Second Coming was triggered prematurely by sheer geometrical and gravitational stress. As a result of the accumulated bulk of the Son, amounting by now to hundreds of metric tonnes, He couldn’t reappear anywhere on the surface of Earth in a dignified way—Him with his vastly bloated body, out of which protruded a normal-sized head and hands and feet—nor perhaps without succumbing to an immediate heart attack.


  Accordingly, it was in near-Earth orbit that the Second Coming occurred, a shining Jesus moonlet with its own miraculous warm atmosphere, rivalling Luna much farther away.


  And the messages began: Stop Transubstantiating! Too Much Mass!
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    [10] Chaz Brenchley has been a professional writer since he was 18, working mostly in crime, horror, fantasy and science fiction. He claims to live down the dirty end of genre fiction. In fact, he lives in Newcastle upon Tyne. <<


  


  
    [11] Ralph Greco is a freelance writer and ASCAP licensed musician, living in the wilds of New Jersey. <<


  


  
    [12] When not slaving over a PhD thesis about online journalism, Alexander Hay’s longterm goals are to become a writer and to avoid getting a proper job at all costs. <<


  


  
    [13] Elizabeth Counihan has had stories published in Asimov’s, Realms of Fantasy, Interzone and several anthologies. She edits the British fantasy magazine Scheherazade. She used to be an NHS family doctor. <<


  


  
    [14] James Patrick Kelly has won the Hugo, Nebula and Locus Awards. He podcasts free readings of his work at http://feeds.feedburner.com/freereads. The Wreck of the Godspeed, a new collection, is forthcoming in August. <<


  


  
    [15] Neale Morison is a writer of words and code who has lurked for years around the IT industry and is currently lurking around Harvard and the Massachusetts Institute of Technology. His website can be found at http://www.nealemorison.com. <<


  


  
    [16] C. N. Simms is a jack-of-all-trades whose former careers span corporate and social divides. He has no current plans to create a genome. <<


  


  
    [17] Gregory Benford is professor of physics and astronomy at the University of California, Irvine, and a novelist. <<


  


  
    [18] Igor Teper teaches old atoms new tricks at temperatures near absolute zero. He also writes stories, occasionally. <<


  


  
    [19] John Boyd has been a professor of atmospheric and oceanic science at Michigan for 30 years. He has published two books, 170 scientific articles and a dozen science-fiction stories. <<


  


  
    [20] Heather Bradshaw is studying for her PhD in bioethics in Bristol. Her earliest memory of creative writing is describing a monsoon storm at midnight using a blunt pencil on a construction site in Pakistan, aged six. <<


  


  
    [21] Jeff Hecht (http://www.jeffhecht.com) is Boston correspondent for New Scientist and contributing editor to Laser Focus World. <<


  


  
    [22] Julie Jansen is a resident of Olympia, Washington. Her stories have appeared in The Harrow, The Horror Library and Necrology magazines. She is co-editor of the 'zine Multiple Lazy Voices (http://www.multiplelazyvoices.com). <<


  


  
    [23] Allan M. Lees has been creating stories for his children since they were very little and he will continue to do so until they are old enough to steal a car and escape. Allan’s very modest literary success to date includes several published stories, a now-deservedly out-of-print novel, a radio play, and many megabytes of wasted hard-drive space. <<


  


  
    [24] John Gilbey is a writer and photographer who has held a number of short-term research contracts, although not in exactly these circumstances. <<


  


  
    [25] Gareth D. Jones is a science-fiction writer from Britain, with stories published both online and in print and translated into German, Greek, Hebrew and Spanish. <<


  


  
    [26] Tanith Lee: written 97 books, 261 short stories, four radio plays and two episodes of science-fiction series Blake’s 7. Is married. Has cats. <<


  


  
    [27] Chaz Brenchley has been a professional writer since he was 18, working mostly in crime, horror, fantasy and science fiction. He claims to live down the dirty end of genre fiction. In fact, he lives in Newcastle upon Tyne. <<


  


  
    [28] Vonda N. McIntyre once worked in a department that now genetically engineers finger-webs for rainy Seattle’s residents. She believes a story isn't worth telling if it isn't worth exaggerating. Her online home is http://www.vondanmcintyre.com <<


  


  
    [29] Gareth Owens, trained in Babylonian wizardry, lives under a huge yew tree with a one-eyed cat called Freddy, where he drinks too much coffee and makes stuff up. <<


  


  
    [30] Peter Watts’s first story for Futures failed to provoke the desired howls of envious outrage from former colleagues who'd sneered at his decision to leave academia and write science fiction, and who then spent years trying desperately to get published in Nature. He hopes that more satisfying outbursts will result from repeated publication. <<


  


  
    [31] Jennifer Rohn is a cell biologist at University College London and the editor of LabLit.com. Her first novel, Experimental Heart, comes out later this year. <<


  


  
    [32] rpg is a molecular cell biologist at the University of Sydney. He writes semi-fiction at http://network.nature.com/blogs/user/rpg and http://blogs.usyd.edu.au/labrats. <<


  


  
    [33] Joseph Lachance is a PhD student at Stony Brook University, where he studies theoretical population genetics and Drosophila genetics. <<


  


  
    [34] Ed Rybicki is a Cape Town virologist who works on expressing vaccine proteins in plants and insect cells. He has been writing science fiction since 1968, but nobody has ever paid him for it before now. <<


  


  
    [35] Martin Hayes lives in Arklow, a town on the east coast of Ireland. His short stories have appeared in various magazines and anthologies. He also writes comics. You can visit him at http://www.paroneiria.com. <<


  


  
    [36] David Langford, a former physicist turned SF author and critic, lives in a Reading house whose mantelpieces are crowded with 28 Hugo Awards. <<


  


  
    [37] Chris Butler’s stories have appeared in Asimov's Science Fiction magazine and Interzone. His novel, Any Time Now, was published by Wildside Press. Latest news can be found at http://www.chris-butler.co.uk. <<


  


  
    [38] Dan Gollub is a psychologist. He had a story published in Writers Of The Future, Volume X. He has an original approach to dream interpretation which can be found at http://www.thenakedscientists.com. <<


  


  
    [39] Norman Spinrad is the author of around 60 stories; more than 20 novels, including Bug Jack Barron, Pictures at Eleven, Greenhouse Summer and The Druid King; the classic Star Trek episode 'The Doomsday Machine'; and many other things. His most recent book is Mexica, the true story of Cortes's conquest of Mexico. <<


  


  
    [40] Ian Randal Strock (http://ianrandalstrock.livejournal.com) is the editor of http://www.SFScope.com, the online trade journal of the science-fiction fields. He is also the author of The Presidential Book of Lists (Random House/Villard, October 2008). <<


  


  
    [41] Anna Batistatou and Konstantinos Charalabopoulos are at the University of Ioannina, Medical School, Ioannina, Greece, and often contemplate the similarities between science and art. <<


  


  
    [42] Rahul Kanakia is a recent college graduate living in San Francisco. <<


  


  
    [43] Robert Reed is the author of nearly 200 stories and a dozen novels. He won a Hugo in 2007 for his novella A Billion Eves. <<


  


  
    [44] Janett L. Grady is a senior citizen who writes from Palmer, Alaska. Her work has appeared in a variety of magazines and newspapers. This story is her first attempt at writing science fiction. <<


  


  
    [45] Catherine Mintz writes science fiction, fantasy, horror and poetry, both genre and mainstream, as well as non-fiction. <<


  


  
    [46] C. N. Simms is a scientific subeditor with an unhealthy level of imagination. <<


  


  
    [47] Erika Cule is a recent graduate in biochemistry from Imperial College, London. This article was the winning adult entry in the Daily Telegraph/Bayer 2008 Young Science Writers competition (http://www.science-writer.co.uk) and is reproduced courtesy of The Daily Telegraph. <<


  


  
    [48] Julian Tang is a Singapore-based virologist, who, among other things, enjoys reading science fiction, fantasy and horror. He has many story ideas, but needs time to commit them to paper. <<


  


  
    [49] Shane Clark is a biology student attending Georgetown University, working in an immunology lab and writing when he can. You can find him at http://shaneclark.wordpress.com. <<


  


  
    [50] rpg is the nom de plume of a molecular cell biologist and hopeless romantic at the University of Sydney. <<


  


  
    [51] Robert Billing records his gratitude to the late Kenneth Pascoe, of St John’s College, Cambridge, who set a supervision question that, years later, triggered the idea for this story. <<


  


  
    [52] David Blair is director of the Australian International Gravitational Research Centre at the University of Western Australia, a co-founder of the Gravity Discovery Centre (http://www.gdc.asn.au) and Western Australia’s Scientist of the Year. This story was inspired by discussions at CECS Chile. <<


  


  
    [53] Graeme Wistow is a scientist who adapts to survive in the Washington suburbs. <<


  


  
    [54] John Frizell trained in biochemistry and works on oceans conservation for Greenpeace. In his spare time he walks, builds robots and writes short stories. <<


  


  
    [55] Shelly Li is a 15-year-old who aspires to finish high school and go to college, perhaps get in a few rounds of golf in between. She can be found at http://www.shelly-li.com. <<


  


  
    [56] Victor Thijssen is a Dutch research scientist in the area of tumour angiogenesis. The publication of this short story is the first proof of Murphy’s reverse law. <<


  


  
    [57] John Gilbey is an author and photographer who lives and works in Wales. <<


  


  
    [58] Brenda Cooper is a futurist, a novelist and a technology professional. See http://www.brenda-cooper.com for more info. <<


  


  
    [59] T. F. Davenport lives in California, studying for a doctorate in cognitive science. In his spare time, he would be writing more science-fiction stories, but he has no spare time, because he’s studying for a doctorate in cognitive science. <<


  


  
    [60] Vincenzo Palermo is a chemist and a writer at the National Research Center, Bologna, Italy. He has published 40 scientific papers, mostly on nanotechnology and photovoltaics, several short stories and a historical novel on the Second World War. <<


  


  
    [61] Julian Tang is a clinical/academic virologist, who, among other things, enjoys reading science fiction, fantasy and horror. He has many story ideas, but needs time to commit them to paper. He lives and works in Singapore. <<


  


  
    [62] Watch for the gut-wrenching, spin-changing quantum entanglement of Ursula K. Le Guin and Vonda N. McIntyre in the brilliant RithCheck™ infomercial. http://www.ursulakleguin.com http://www.vondanmcintyre.com <<


  


  
    [63] Two of Tony Ballantyne’s most recent stories appear in The Year's Best SF 13, edited by David Hartwell and Kathryn Cramer. His next novel, Twisted Metal, is published in May by Macmillan. <<


  


  
    [64] Shortly before the publication of Vaughan Stanger’s story The last botnet (Nature Phys. 4, 744; 2008), NASA found some computer viruses on board the International Space Station. So, if you're reading this, the Universe may well be about to end. <<


  


  
    [65] Gregory Benford is a physicist and a novelist. His best known novel is Timescape. <<


  


  
    [66] João Ramalho-Santos lives in Coimbra, Portugal. He often wonders why. <<


  


  
    [67] Elizabeth Farnsworth, Aaron Ellison and Nicholas Gotelli—scientists all—came up with this idea over breakfast (which we ate only after washing our hands). <<


  


  
    [68] Shelly Li is now 16 and the proud owner of a driver’s licence. Beware. However, when she is not cruising around in her car, she can be found at http://www.shelly-li.com. <<


  


  
    [69] Michalis Barkoulas and Gemma Bilsborough are based at the Department of Plant Sciences at the University of Oxford, where they investigate leaf development in crucifer plants. They dreamt that they devised this story during a short chess break in the lab, waiting for a long PCR reaction to finish. <<


  


  
    [70] Paula Stiles has sold SF, fantasy and horror stories to Strange Horizons and Writers of the Future among others. Her online home is www.geocities.com/rpcv.geo/other.html. <<


  


  
    [71] Madeline Ashby is a science-fiction writer, blogger and graduate student living in Toronto. You can read more of her work at http://www.escapingthetrunk.net. <<


  


  
    [72] John Gilbey is a gentleman and a scholar, currently Visionary in Residence at the University of Rural England. <<


  


  
    [73] Peter Haff, a geologist at Duke University, is currently studying the emergence of technology as a geological process in the evolution of Earth. <<


  


  
    [74] Scott Virtes has published stories in Analog, Tales of the Talisman and 'the usual off-off-broadway zines'. His poetry collection Improbable Jane was published in November 2008. <<


  


  
    [75] David Marusek keeps his cabin tidy in Fairbanks, Alaska, where he spins his quirky tales by the light of the midnight sun. Visit him at http://www.marusek.com. <<


  


  
    [76] Catherine Krahe is an environmental engineering student at the University of Iowa who plans to save the world by telling stories and planting trees. <<


  


  
    [77] Julian Tang is a clinical/academic virologist. He would like to dedicate this story to his mum, who, like the mother in this story, was always standing by, ready to save her sons whenever required. <<


  


  
    [78] Janett L. Grady is a retired senior citizen who writes from Palmer, Alaska. Her work has appeared in magazines all over the United States, and in a few based in Canada and the United Kingdom. <<


  


  
    [79] Bruce W. Ferguson is a founder of two technology companies and the former editor of a humour magazine and of a law journal. <<


  


  
    [80] James L. Cambias writes science fiction and designs games. His fiction has appeared in Fantasy & Science Fiction and anthologies. He is a partner in Zygote Games, and blogs at Science Made Cool (http://www.sciencemadecool.com). <<


  


  
    [81] Swapna Kishore is a software consultant in Bangalore, India. She has published technical books and a business novel. She also writes speculative fiction. <<


  


  
    [82] Science-fiction author David Marusek lives in a constant state of mild surprise in Fairbanks, Alaska. Visit him at http://www.marusek.com. <<


  


  
    [83] Julian Tang is a clinical/academic virologist. He would like to dedicate this story to his wife, Florence, who keeps him calm and sane, while navigating the delays and frustrations of modern international travel. <<


  


  
    [84] Having celebrated his thirtieth year as a professional writer, Paul Di Filippo believes he still detects potential for self-improvement. <<


  


  
    [85] John P. Boyd has published 16 previous stories; this is his second for Nature. He is professor of atmospheric and oceanic science at the University of Michigan. <<


  


  
    [86] Joe Dunckley once worked in cancer-cell biology, where he was never affected by cell-culture contamination. He blogs at Cotch.net and is excited about being paid to make stuff up. <<


  


  
    [87] Merrie Haskell works at a large academic research library by day, and writes by night. Her website can be found at http://www.merriehaskell.com. <<


  


  
    [88] Bob Janes is a senior lecturer in the School of Biological and Chemical Sciences, Queen Mary University of London, where he researches in the areas of structural biochemistry and bioinformatics. <<


  


  
    [89] Mercurio Rivera (http://www.mercuriorivera.com) is a New York attorney and science fiction writer whose stories have appeared in Interzone, Unplugged: The Web’s Best Sci-Fi and Fantasy — 2008 Download (Wyrm Publishing) and elsewhere. <<


  


  
    [90] Steve Carper’s collection of fantasy and science-fiction short stories is Tyrannosaur Faire. He is editing the next edition of the SFWA Handbook and is a columnist for the SFWA Bulletin. <<


  


  
    [91] Marissa Lingen is a freelance writer who lives in Minnesota with two large men and one small dog. <<


  


  
    [92] Joost Uitdehaag lives in the Netherlands and works for a drug-discovery company. His writing includes literature on drug discovery and fantasy stories for Dutch magazines. <<


  


  
    [93] Nick Mamatas is the author of two novels and the short story collection You Might Sleep… His website is cleverly located at http://www.nick-mamatas.com, as if by design. <<


  


  
    [94] KV is a cancer-biology researcher, anatomical sciences instructor, artist and native of the Texas Gulf Coast. She very rarely writes fiction. <<


  


  
    [95] Poet, scientist, gadfly. Currently rocking the world of information architecture after an enforced sojourn in the Antipodes. Nowhere is safe. <<


  


  
    [96] Jeff Hecht is a science and technology writer based in the Boston area. <<


  


  
    [97] Martin Hayes lives in Arklow, a small town on the east coast of Ireland. He spends his days drinking strong tea and staring maniacally at a Crookes Radiometer. You can visit him at http://www.paroneiria.com. <<


  


  
    [98] The author is associate professor at the Botanical Department, National Museum, Federal University of Rio de Janeiro, specializing on oceanic islands and mountain floras. <<


  


  
    [99] Shelly Li lives in Omaha, Nebraska, and writes science fiction and fantasy. Visit her website at http://www.shelly-li.com <<


  


  
    [100] Nye Joell Hardy is the food safety manager for an international produce company. She has rarely spoken to and has never met the people who buy her stories. <<


  


  
    [101] Eric Brown is a prolific writer of science-fiction novels and stories. His latest novel is Cosmopath. <<


  


  
    [102] Julian Tang is a clinical/academic virologist. This story is dedicated to his real ‘A’-level physics class led by the real Mr Murphy, who kept us all stimulated with his humour and sarcastic wit. <<


  


  
    [103] Ian Watson’s most recent book The Beloved of My Beloved (NewCon Press, 2009), written with Italian surrealist Roberto Quaglia, may well be the first full-length genre fiction work by two authors with different mother tongues. <<
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